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Abstract. – OBJECTIVE: Obesity presents 
an enduring and multifaceted dilemma that 
impacts individuals, society, economies, and 
healthcare systems alike. Glucagon-like pep-
tide-1 (GLP-1) receptor agonists, including lira-
glutide and semaglutide, have received FDA ap-
proval for obesity treatment. This study aims to 
present a cost-effectiveness analysis to com-
pare the cost and clinical outcomes of semaglu-
tide vs. liraglutide on weight loss in people with 
overweight and obesity. 

MATERIALS AND METHODS: A cost-effec-
tiveness analysis was conducted to compare the 
cost and the clinical outcomes of adding week-
ly 2.4 mg SC semaglutide vs. daily 3.0 mg SC li-
raglutide or placebo to physical activity and di-
et control in overweight and obese patients. A 
clinical outcome of achieving ≥15% weight loss 
was chosen. A simple decision analysis mod-
el from a third-payer perspective was applied. 
Drug costs were based on the retail price of the 
USA market. One-way sensitivity analyses were 
performed.

RESULTS: Results showed that 2.4 mg week-
ly semaglutide, when added to physical activ-
ity and diet control, was the most cost-effec-
tive choice in terms of ≥15% weight loss (ICER: 
$ 7,056/patient/68 weeks). The model was ro-
bust against the 50% increase in the unit cost 
of semaglutide and the 50% decrease in the 
unit cost of liraglutide, as well as the changes 
in probabilities by the corresponding 95% confi-
dence intervals across the model.

CONCLUSIONS: This cost-effectiveness 
analysis suggests that employing once-week-
ly 2.4 mg semaglutide emerges as a remark-
ably cost-effective option when contrasted with 
once-daily 3.0 mg liraglutide in patients with 
overweight and obesity when added to physical 
activity and diet control. 

Key Words:
Cost-effectiveness, Obesity, Semaglutide, Liraglu-

tide, Decision analysis.

Introduction

Obesity is described as an enduring and recur-
ring health condition that imposes a significant 
burden not only on individuals but also on society, 
the economy, and healthcare systems1. Attaining 
and sustaining weight loss over an extended du-
ration poses difficulties attributed to metabolic 
adaptation2 and the intricate nature of adhering to 
lifestyle modifications3.  

Indeed, an elevated body mass index (BMI) 
>25 kg/m² is associated with an increased risk 
of mortality and cardiometabolic diseases4. This 
well-established correlation has been consistently 
supported since the 1970s, drawing upon numer-
ous studies5 that utilize actuarial data from life 
insurance companies and observational investiga-
tions involving diverse populations.

According to the American Association of 
Clinical Endocrinologists6 and the European 
Guidelines for Obesity Management in Adults7,  
it is recommended to achieve a sustained weight 
reduction within the range of 5% to 15%, with 
the use of pharmacological assistance, in order 
to improve diverse health conditions associated 
with overweight/obesity. As per American Fam-
ily Physician guidelines, obesity was defined as a 
BMI of 30 kg per m2 or greater and overweight as 
a BMI of 27 kg per m2 or greater in the presence 
of one weight-related comorbidity8. The battle 
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against obesity involves more than just changing 
lifestyles. It also includes using medications along 
with behavior changes, diet adjustments, and in-
creased physical activity. From 2005 onward, 
the clinical availability of glucagon-like peptide 
1 (GLP-1) receptor agonists has brought about a 
noteworthy transformation in diabetes care, im-
pacting both weight management and the regula-
tion of glucose levels.

GLP-1 is a hormone that regulates food in-
take and glucose homeostasis. Therefore, it is a 
promising target for the treatment of obesity, as 
it increases feelings of fullness and decreases 
hunger9. Also, extended-release versions of the 
naturally existing incretin and those adapted to 
engage with receptors for glucose-dependent in-
sulinotropic polypeptide (GIP) have demonstrat-
ed substantial effectiveness as well. Notably, the 
unimolecular dual agonist Tirzepatide, engaging 
both GLP-1R and GIP-R receptors, and the triple 
incretin receptor agonist Retatrutide have demon-
strated exceptional effectiveness in lowering both 
glucose and weight. However, these agents are 
still under controlled trial phases10,11.

Glucagon-like peptide-1 receptor agonists, 
such as liraglutide and semaglutide, are medica-
tions that mimic the effects of GLP-1. Both are 
approved by the U.S. Food and Drug Adminis-
tration (FDA) for the treatment of obesity12. How-
ever, there are some differences between the two 
medications. 

Semaglutide (2.4 mg) is administered as a 
once-weekly subcutaneous injection, while li-
raglutide (3.0 mg) is a once-daily subcutaneous 
injection. Additionally, semaglutide (2.4 mg) has 
been approved by the FDA for the treatment of 
obesity, while liraglutide (3.0 mg) is approved for 
the treatment and management of both obesity 
and type 2 diabetes. Both medications were prov-
en12 to be effective in weight loss in overweight 
and obese patients.

In one clinical trial, patients who received 
semaglutide 2.4 mg once weekly lost an average 
of 15.3 pounds over 68 weeks, while those who 
received a placebo lost an average of 3.7 pounds 
over the same period13. Moreover, a recent study 
by Xiang et al14 on a group of 53 obese patients 
who underwent a 24-week intervention involv-
ing lifestyle modifications alongside semaglutide 
treatment has found that 6 months of treatment 
had led to a significant reduction in the patient’s 
weight and 93% of these patients achieved a 
weight loss ≥5%, while 54% of these patients 
achieved ≥10% weight loss. The treatment also 

led to decreases in fasting blood glucose, fasting 
insulin, Homeostasis Model Assessment of Insu-
lin Resistance (HOMA-IR) index, blood uric ac-
id, and blood lipid levels. 

Using once daily 3.0 mg liraglutide, on the oth-
er hand, made a weight loss of an average of 8.4 
pounds over 56 weeks, while those who received a 
placebo lost an average of 2.2 pounds over the same 
period15. Another clinical trial16 has found that pa-
tients who received liraglutide 3.0 mg once daily 
lost an average of 9.2 pounds over 68 weeks, while 
those who received placebo lost an average of 1.5 
pounds over the same period. A recommendation 
by Singh et al9 to perform a cost-effective analysis 
in order to help clinicians decide whether semaglu-
tide is a good option for patients compared with 
other weight loss drugs has been considered. This 
study aims to present a cost-effectiveness analysis 
to compare the impact of once-weekly subcutane-
ous semaglutide, 2.4 mg, vs. once-daily subcutane-
ous liraglutide, 3.0 mg (both with diet control and 
physical activity) on weight loss, in patients with 
overweight or obesity.

Materials and Methods

Study Design
A simple decision analysis framework was used 

to assess 68 weeks’ costs and clinical outcomes 
of using two types of GLP-1 agents (2.4 mg SC 
semaglutide, 3.0 mg SC liraglutide) vs. placebo in 
overweight and obese patients (Figure 1). 

Data Sources 
This cost-effectiveness analysis was based on 

the data published in the randomized clinical tri-
al by Rubino et al17 in 2022. We have presented 
our data in accordance with the updated 2022 
CHEERS reporting checklist18.

Population
The targeted study population included adults 

(≥18 years old) who had experienced at least one 
unsuccessful attempt at dietary weight loss. Pa-
tients should have had a BMI of ≥ 30 or a BMI 
of ≥ 27 with one or more weight-related comor-
bidities (such as hypertension, dyslipidemia, ob-
structive sleep apnea, or cardiovascular disease). 
Exclusion criteria involved individuals with dia-
betes, a hemoglobin A1C level of 6.5% (48 mmol/
mol) or higher, and those who reported significant 
body weight changes (more than 5 kg) within 90 
days prior to screening.
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All study interventions were provided along-
side lifestyle interventions, which involved reg-
ular counseling sessions led by a dietician or 
similarly qualified healthcare professional. These 
counseling sessions occurred every 4 to 6 weeks, 
either through in-person visits or via phone con-
tact. The counseling focused on dietary adjust-
ments, aiming for a 500-kcal deficit per day based 
on the estimated total daily energy expenditure, 
and encouraged engaging in a minimum of 150 
minutes of physical activity per week.

Main Outcomes and Time Horizon
The primary outcome was the achievement of 

15% or more of weight loss from baseline, during 
a time horizon of 68 weeks (17 months) period. 

Costs
The estimated cost of semaglutide was around 

$ 1,304.68, which is 24% off the average retail 
price of $ 1,718.50, and the estimated cost for 
liraglutide $ 1,304.68, which is 18% off the av-
erage retail price of $ 1,608.12. This was the es-
timated lowest GoodRx price for one month of 
treatment. The actual cost will vary by region 
and with insurance. Information was obtained 
at  https://www.goodrx.com  (accessed on Febru-
ary 5th, 2023; zip code: 23219). Study outcomes 
included direct health care costs in 2023 United 
States dollars (USD) from a third-party payer’s 
perspective (Medicare/Medicaid, Commercial) in 
the United States. The liraglutide drug package 
did not include needles, so the cost of daily nee-
dles was added for the whole 68-week study pe-
riod. Semaglutide was administered initially with 
a multi-dose pen injector during the study period 
of week 1 to week 44, so we assumed a cost of ex-
tra 44 needles. After this period, all patients were 
shifted to regular single-dose pen injectors with 

the needles already inserted (week 45 to week 
68), so no extra costs were added. All the costs 
were inflated and adjusted to 2023 US dollars ($ 
USD). We have assumed 2 consecutive initial vis-
its for participant selection and enrollment pur-
poses (CPT code 99203: New patient office visit, 
duration: 30-44 minutes; $ 113/visit), while study 
follow-up visits for health professionals every 4-6 
weeks were estimated to be (CPT code 99202: 
$ 73/physical follow-up visit, 15-30-minute ses-
sion), and $ 15/follow up phone call (CPT code 
98966) (Table I).

Model Assumptions
1.	We assumed that each participant had two ini-

tial visits for the purpose of enrollment and se-
lection, while patients had 8 follow-up physical 
visits and 9 follow-up phone calls during the 
68-week study period.

2.	For the placebo group, we have assumed 
that either a multi-dose injector pen or a sin-
gle-dose injector pen (for the matched sema-
glutide group from week 44 and forward) were 
prescribed to the patients on a weekly basis (1 
pen/week). The multi-dose pen was used in the 
initial 44 weeks period of the matched sema-
glutide group, which incurred a total of 44 nee-
dles, while for the matched Liraglutide placebo 
group, 68 multi-dose pens were prescribed, 
with a total of 467 needles for the daily use of 
the 68-weeks study period. 

3.	Based on supplement 3 and Figure 4, provid-
ed by the clinical trial17, we have noticed that 
almost 99.1% of the patients have completed 
44 weeks of the treatment period in the sema-
glutide group, while 98.3% of the patients have 
completed 24 weeks of the treatment period in 
Liraglutide group. So, we assumed that patients 
who discontinued the treatment in the Sema-

Figure 1. Cost-effectiveness decision analysis model.
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glutide group incurred all the treatment costs 
for 44 weeks, while the patients who discontin-
ued the treatment in the Liraglutide group in-
curred all the treatment costs for 24 weeks on-
ly. By week 44, the patients in the semaglutide 
group had incurred semaglutide drug cost for 
44 weeks, 44 fine needles, 5 physical follow-up 
visits, and 6 follow-up phone calls, while for 
the Liraglutide group, drug discontinuation oc-
curred at week 24, by which the patients had 
incurred the liraglutide drug cost for 24 weeks, 
168 fine needles, 3 follow-up physical costs, 3 
follow-up phone calls. For placebo groups, we 
assumed a pooled placebo discontinuation to 
have occurred by week 36. Pooled costs of pens 
and fine needles were considered. The cost of 4 
follow-up physical visits and 5 follow-up phone 
calls were considered as well. 

4.	This cost-effectiveness model has not consid-
ered adverse events, as there was no statistically 
significant difference between the three study 
groups. Adverse events were reported by 95.2%, 
96.1%, and 95.3% of patients in semaglutide, li-
raglutide, and placebo, respectively (p > 0.05). 

Decision Analysis Model
A decision analysis framework was built us-

ing Microsoft Excel 2021 (Microsoft, Redmond, 
WA, USA) to assess 68 weeks’ costs and clinical 
outcomes of using two types of GLP-1 agents vs. 
placebo in overweight and obese patients. Out of 
a total of 338 patients, 92.3% (n=312) underwent 
a body weight assessment in week 68. Data were 
missing for 9 patients in the semaglutide group, 
10 in the Liraglutide group, and 7 in the place-
bo group. This has left 117, 117, and 75 patients 

Table I. Costs and probabilities in the study.

			   68 weeks
		  Unit Price	 price
	           Variable	 ($ US)¶	 ($ US)¶	 Source

	                    I-Costs

Drug: SC semaglutide 2.4 mg/month	 1,305	 22,185	 https://www.goodrx.com/
Drug: SC liraglutide 3.0 mg/month	 1,305	 22,185	 https://www.goodrx.com/
Multidose/single dose pen injector  	 30	 2,040	 Assumed
Fine needle costs 	 0.7	 333	 https://www.goodrx.com/
Initial 2 visits for enrollment and	 113	 226	 https://www.cms.gov/medicare-coverage-database/
selection (CPT code 99203)
Follow-up clinic visit cost (CPT code 99202)	 73	 584	 https://www.cms.gov/medicare-coverage-database/
Follow-up phone call cost (CPT code 98966)	 15	 135	 https://www.cms.gov/medicare-coverage-database/

			   (95%
			   confidence
	          II-Probabilities 	 Probability	 interval)	 Source

Probability for treatment continuation on	 0.865	 0.799-0.905	 16

SC semaglutide 2.4 mg/week
Probability for treatment continuation on	 0.724	 0.661-0.781	 16

SC liraglutide 3.0 mg/day
Probability for treatment continuation on	 0.824	 0.756-0.880	 16

placebo	
Probability of treatment success on	 0.906	 0.857-0.944	 16

SC semaglutide 2.4 mg/week
Probability of treatment success on 	 0.620	 0.528-0.707	 16

SC liraglutide 3.0 mg/day
Probability of treatment success on placebo	 0.295	 0.208-0.392	 16

Probability of achievement ≥15% weight loss	 0.556	 0.482-0.628	 16

from baseline on SC semaglutide 2.4 mg/week
Probability of achievement ≥15% weight loss	 0.120	 0.071-0.172	 16

from baseline on SC liraglutide 3.0 mg/day
Probability of achievement ≥15% weight loss	 0.064	 0.027-0.121	 16

from baseline on placebo

$ US: United States Dollar, ¶: average wholesale price for unit price.
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in the semaglutide group, Liraglutide group, and 
placebo group, respectively, to assess an outcome 
of achieving a ≥15% weight loss at week 68. The 
model started with the question, “Which is the 
more cost-effective option to be added to physi-
cal activity and diet control in achieving 15% or 
more of weight loss from baseline for 68 weeks 
period?”. The model then presents the probability 
of patients’ discontinuation of treatment for any 
reason. Afterward, the model considers the prob-
ability of achieving ≥ 5% weight loss as a cut-off 
value for “treatment success”. The model then il-
lustrates the clinical effectiveness of each inter-
vention (semaglutide, liraglutide vs. placebo) add-
ed to physical activity and diet control to achieve 
an outcome of 15% or more of weight loss from 
baseline. Effectiveness evaluation was based on 
a binary outcome, with the value (1) indicating a 
favorable outcome (“Yes”), and the value (0) indi-
cating an unfavorable outcome (“No”).

Sensitivity Analysis
In accordance with the revised guidelines 

outlined in the 2022 release of the Consolidated 
Health Economic Evaluation Reporting Stan-
dards (CHEERS): ISPOR Task Force report by 
Husereau et al18, a one-way sensitivity analysis 
was carried out. This analysis was designed to 
gauge the model’s robustness and ability to adapt 
to changes in variables by investigating different 
ranges of probabilities and acquisition costs. More 
precisely, the one-way sensitivity analysis utilized 
the upper and lower limits of the 95% confidence 
interval to scrutinize all probabilities within the 
model as follows:
•	 Probability of treatment continuation;
•	 Probability of treatment success;
•	 Probability ≥15% of weight loss from baseline;

Also, a one-way sensitivity analysis to test the 
model’s robustness against a change in average 

retail unit cost was performed as follows: the 
semaglutide unit cost increased by +50%, and the 
liraglutide unit cost decreased by -50%.

Results

The results of this cost-effectiveness analysis 
suggest that weekly 2.4 mg SC semaglutide is 
more cost-effective than daily 3.0 mg SC lira-
glutide in terms of achieving a clinical outcome 
≥15% of weight loss from baseline in a 68-week 
study period (Table II). According to this mod-
el, the effectiveness provided by the semaglutide 
regimen (0.436) is higher than the effectiveness 
provided by the liraglutide regimen (0.054), as 
illustrated in Table II. The average retail unit 
cost of both medications is apparently the same 
($ 1,305); however, by applying the current mod-
el, semaglutide seems to have a higher estimated 
overall cost ($ 21,940) compared to $ 19,246 for 
liraglutide. These costs have yielded an ICER of $ 
7,056/patient/68 weeks) (Table II).

The model was robust against the 50% increase 
in the retail unit cost of semaglutide and the 50% 
decrease in liraglutide retail unit cost (Table III).  

Upper and lower bounds of the 95% confi-
dence interval were used to test the sensitivity 
of the model to the changes in the probabili-
ties. The model was conservative regarding the 
changes in the probabilities of treatment con-
tinuation, treatment success, and the probabil-
ity of achieving 15% or more weight loss from 
baseline (Table IV).

Discussion

This cost-effectiveness analysis showed that 
SC 2.4 mg weekly semaglutide, when added to 

Table II. Cost-effectiveness analysis of SC semaglutide 2.4 mg/week or SC liraglutide 3.0 mg/day for physical activity and diet 
control vs. placebo.

	 Base case	 Cost	 Marginal		  Marginal	
	effectiveness	 ($ US)	 cost ($ US)	 Effectiveness	 effectiveness	 C:E Ratio	 ICER

Semaglutide	 21,940		  0.436		    50,353	
Liraglutide	 19,246	   2,694	 0.054	 0.382	 357,297	     7,056
Semaglutide 	 21,940		  0.436		    50,353	
Placebo	   2,799	 19,141	 0.016	 0.420	 179,948	   45,555
Liraglutide	 19,246		  0.054		  357,297	
Placebo 	   2,799	 16,447	 0.016	 0.038	 179,948	 429,318

$ US: United States Dollar, C:E: Cost Effectiveness per patient, ICER: Incremental Cost-Effectiveness Ratio/patient/year.
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Table III. One-way sensitivity analysis of cost acquisitions.

Sensitivity analysis with 50% increase in semaglutide unit cost

	 Base case	 Cost	 Marginal		  Marginal		  Marginal
	effectiveness	 ($ US)	 cost ($ US)	 Effectiveness	 effectiveness	 C:E Ratio	 C:E

Semaglutide	 43,068		  0.436		    98,841	
Liraglutide	 19,246	 23,822	 0.054	 0.382	 357,297	 62,384

Sensitivity analysis with 50% decrease in liraglutide unit cost

Semaglutide	 21,940		  0.436		    50,353	
Liraglutide	 10,134	 11,806	 0.054	 0.382	 188,144	 30,916

$ US: United States Dollar; C:E: Cost-effectiveness per patient.

Table IV. One-way sensitivity analysis of probabilities across the model.

	 Semaglutide vs.	 Semaglutide vs.	 Liraglutide vs.
	 liraglutide	 placebo	 placebo
Base case (confidence interval 95%)	 ICER=7,056*	 ICER=45,555*	 ICER=429,318*

Probability for treatment continuation on
SC semaglutide 2.4 mg/week			 
0.799	 3,370	 45,541	 429,318
0.905	 8,993	 45,562	 429,318
Probability of treatment success on
SC semaglutide 2.4 mg/week			 
0.857	 7,520	 48,262	 429,318
0.944	 6,734	 43,656	 429,318
Probability of achievement ≥15% weight loss from			 
baseline on SC semaglutide 2.4 mg/week 
0.482	 8,319	 52,849	 429,318
0.628	 6,148	 40,161	 429,318
Probability for treatment continuation on 
SC liraglutide 3.0 mg/day			 
0.661	 10,772	 45,555	 445,457
0.781	 3,614	 45,555	 417,780
Probability of treatment success on SC 
liraglutide 3.0 mg/day			 
0.528	 6,911	 45,555	 542,512
0.707	 7,198	 45,555	 358,570
Probability of achievement ≥15% weight loss 
from baseline on SC Liraglutide 3.0 mg/day			 
0.071	 6,672	 45,555	 1,008,163
0.172	 7,515	 45,555	 266,771
Probability for treatment continuation on placebo			 
0.756	 7,056	 45,905	 420,604
0.880	 7,056	 45,265	 436,945
Probability of treatment success on Placebo			 
0.208	 7,056	 45,063	 383,400
0.392	 7,056	 46,116	 495,480
Probability of achievement ≥15% weight loss 
from baseline on placebo  			 
0.027	 7,056	 44,600	 347,689
0.121	 7,056	 47,108	 672,579
50% increase in semaglutide unit cost:	 62,384	 95,838	 429,318
50% decrease in liraglutide unit cost:	 30,916	 45,555	 191,472

*ICER: Incremental Cost-Effectiveness Ratio/patient/68 weeks.
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physical activity and diet control, was the most 
cost-effective regimen in terms of 15% or more 
weight loss (ICER: $ 7,056/patient/68 weeks). The 
C:E ratio is markedly in favor of the semaglutide 
group (US $ 50,353), compared to $ 357,297 in Li-
raglutide group, or $ 179,948 in the placebo group 
(Table II). In other words, it cost only an extra 
$ 7,056/patient to achieve ≥15% weight loss from 
baseline when adding SC weekly 2.4 mg semaglu-
tide to physical activity and diet control for a du-
ration of 68 weeks. An ICER of $ 7,056/patient/68 
weeks or $ 4,891/patient/year to achieve ≥15% 
weight loss falls within the acceptable range of 
willingness to pay threshold (WTP) in the United 
States ($ 150,000-$ 195,000/quality-adjusted life 
year19,20”.

It is worth saying that previous studies21 have 
focused on presenting the cost-effectiveness of 
GLP-1 agents from a glycemic control point of 
view in patients with diabetes. However, the cur-
rent study focuses on the economic analysis of the 
weight loss properties of both semaglutide and li-
raglutide in overweight and obese patients. The 
current model considers attaining ≥15% weight 
loss from baseline as the clinical outcome. This 
model also considers the rate of patients’ discon-
tinuation and the rate of treatment success, as de-
fined as the achievement of at least ≥5% weight 
loss. 

The rate of patients’ discontinuation was high-
er in the liraglutide group (27.5%) vs. semaglutide 
group (13.5%), and according to the primary re-
sults of the clinical trial, this was mainly attribut-
ed to the fact that Liraglutide possesses a shorter 
half-life (13-15 hours) compared to semaglutide 
(165 hours), and this could potentially result in a 
more rapid and perceptible resurgence of hunger 
in liraglutide group. Also, liraglutide necessitates 
more frequent SC injections compared to sema-
glutide17. 

Generally, a 5% weight loss from baseline is 
accepted as a “clinically meaningful” amount22,23. 
In our model, we used a value ≥5% of weight loss 
from baseline as a cut-off value for “treatment 
success”. Patients in the semaglutide group had 
a higher probability of treatment success (90.6%) 
vs. 62% in the Liraglutide group. This is also sup-
ported by Deng et al24 in their 2022 recent sys-
tematic review, comparing the clinical efficacy of 
both liraglutide and semaglutide on individuals 
with obesity and overweight without diabetes. 
The results of this systematic review illustrated a 
pooled median probability of 86.6% in the sema-
glutide group vs. 65.3% in the Liraglutide group 

as a probability of achieving at least 5% weight 
loss from baseline. Also, a head-to-head study 
performed by O’Neil et al25 in 2018 compared 
the efficacy and safety of semaglutide 7 mg once 
weekly with liraglutide 3.0 mg once daily and 
placebo for weight loss in patients with obesity. 
The study was a randomized, double-blind, pla-
cebo-controlled, dose-ranging phase 2 trial that 
involved 957 patients. The results showed that 
semaglutide 7 mg once weekly was significantly 
more effective in reducing body weight compared 
to liraglutide and placebo. The mean weight loss 
for the once-weekly semaglutide 7 mg was 8.4 kg, 
compared to 5.5 kg for liraglutide and 2.3 kg for 
placebo, after 68 weeks of treatment. In addition, 
semaglutide was also associated with significant 
reductions in waist circumference, total body fat, 
and hip circumference, compared to both liraglu-
tide and placebo. The safety profile of semaglu-
tide was similar to that of liraglutide, with both 
medications being well tolerated by the major-
ity of patients. Overall, the results of this study 
suggest that semaglutide 7 mg once weekly is a 
promising treatment option for weight loss in pa-
tients with obesity, providing greater weight loss 
benefits compared to liraglutide and placebo. Al-
so, in 2022, Rubino et al17 compared semaglutide 
to liraglutide and placebo and found it to be su-
perior, resulting in significantly more weight loss 
after 68 weeks (mean weight reduction = -15.8% 
vs. -6.4%). We used the data published in the lat-
ter study to perform our cost-effectiveness anal-
ysis. The primary outcome was the percentage 
change in weight after 68 weeks of the study pe-
riod, while the secondary outcomes of the study 
were attaining a weight loss of ≥ 10%, ≥ 15%, and 
≥ 20%.

In our model, the clinical outcome of attaining 
a modest weight loss of 15% or more is select-
ed based on the existing literature, driven by its 
substantial advantages. Better glycemic improve-
ment, greater triglyceride reduction rates, higher 
levels of high-density lipoproteins26,27, lower he-
patic steatosis rates28, and finally, higher scores 
for quality of life29 were all associated with 15% 
or more weight loss. 

The current model has illustrated that sema-
glutide had a higher probability of achieving the 
clinical outcome (55.6%), followed by liraglutide 
(12%) and placebo (6.4%). As the cost of both 
semaglutide and liraglutide are somehow compa-
rable, greater efficacy and higher probability of 
achieving the outcome shown in the semaglutide 
group has markedly affected the cost-effective-
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ness model’s conclusion. Using one-way sensitiv-
ity analysis, the model was shown to be robust 
against the changes in retail costs (±50% change 
in unit cost) and all probabilities across the model.

Limitations
The discontinuation rate in the Liraglutide 

group was higher than that in the semaglutide 
group, so the attainable weight loss through li-
raglutide might have been influenced, given that 
patients may have adhered to the treatment for 
a shorter duration, resulting in reduced benefits. 
This scenario could introduce potential bias in-
to the treatment comparisons. Additionally, the 
costs linked to adverse drug reactions were not 
included in this analysis due to the non-signifi-
cant differences between the three groups. Patient 
satisfaction and patient adherence’ rates were not 
considered in the current cost-effectiveness anal-
ysis; however, they were not considered in the pri-
mary clinical trial either. 

Conclusions

In conclusion, this cost-effectiveness analysis 
underscores the remarkable cost-effectiveness of 
incorporating SC 2.4 mg weekly semaglutide into 
a regimen of physical activity and diet control in 
the context of achieving a 15% or more weight loss 
from baseline. The incremental cost of $ 7,056/pa-
tient translates into a noteworthy achievement of 
≥15% of weight loss from baseline in overweight 
and obese patients. Nonetheless, it is essential to 
acknowledge that the expenses associated with 
these medications are relatively high. As a result, 
prudent considerations should be given to the in-
clusion of these treatments under governmental 
insurance coverage. Striking a balance between 
the promising benefits and financial feasibility 
is pivotal to ensuring equitable access to these 
therapeutic options for the benefit of the target 
patient population. The findings of this study sug-
gested that future weight loss medications could 
exert a substantial influence on regional budgets, 
underscoring the need for additional budget im-
pact analysis. These considerations are essential 
for optimizing resource allocation and providing 
access to effective treatments while maintaining 
fiscal responsibility within the healthcare system.
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