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()1 BACKGROUND ()2 OBJECTIVE

« Obesity is a significant issue faced by modern day society, with 64.5% of « Semaglutide treatments (glucagon-like peptide-1 [GLP-1] receptor agonists) have been « The objective of this study was to evaluate the

adults in England being overweight (body mass index [BMI] 25 — 29.9) or approved for the management of obesity and T2D in England.* environmental impact of semaglutide treatment by

obese (BMI >30).’  These treatments reduce BMI by ~15% within 68 weeks and improve cardiometabolic estimating the GHG emissions, measured as carbon
 Obese individuals have a greater risk of co-morbidities, such as coronary risk factors.5~7 dioxide equivalents (CO,e), associated with HCRU in

heart disease and type 2 diabetes (T2D).? » Healthcare is a significant contributor to greenhouse gas (GHG) emissions. obese individuals with T2D, with and without semaglutide
* Healthcare resource utilisation (HCRU) and associated healthcare costs  The National Health Service in England has set the target of becoming net-zero by 2045 treatment.

increase with BMI, which is largely driven by co-morbid conditions.3 for direct and indirect emissions.8

()3 METHODS o

Table 1. Data inputs, assumptions, and source references used to inform ¢ The functional unit of this Table 2. Data sources and assumptions for calculating GHG emissions resulting from HCRU
key study inputs. study was defined as the Care bathwa Care GHG emissions (CO.e) Total GHG emissions
annual GHG emissions P ty pathway per care pathway (CO.e) per care Reference(s)
Data value Reference(s) i componen sub-component sub-component athway component
arising from HCRU per an P p p y comp
. . ] 1 1 13
. _ - obese individual (BMI =30) GP appointment 1.10 Per visit SHC Carbon Factors Table
Tirzepatide has a similar . : : Patient travel 115 Per round tri 2.22 Travel value multlplled by 2 SHC Carbon Factors Table'?
Eligible SgllS el el e National Institute for with T2D in England’ with O EF | - i 19 GEUENS 1D &) [roLIne] il
patient 3,400,000 “’;’Jﬂf’é‘rﬁiﬁ) rr:\s:;e;mg Health and Care and without semaglutide ABE visit 14.00 Per visit N/A SHC Carbon Factors TableT’;
population L Excellence (2024)™ treatment. Ingelian Eeimiss o - 292.60 Per inpatient stay 7.7 days average inpatient admission. L Cetloohn [FeEies e,
eligibility crlt.erla . Data for the eligible patient Hosnital low intensity Statista (2024)14
to semaglutide) lation. BMI distribut - c:ii In? ~ N Travel values weighted for 80% non-emergency, 20% SHC Carbon Factors Table, 3
popula lon’_ _ IStribution, Iowpintensity emergency 4.03 Per round trip 318.33 emergency travel. Average round-trip distance 14.4 km. DEFRA  Roberts et al. (2014),'> DEFRA
Extrapolated from BMI relative BMI redU.CtIOH with (acute) emission conversion T‘actor used for medium petrol-fueled car. (2025)16
S graph: “Trend in distribution semaglutide treatment, and Travel values weighted for 80% non-emergency, 20%
distrzg:tilt‘)’: the distribution has not significantly Hancock (2021)12 HCRU per BMI category Travel - emergency 7.70 Per round trip emergency travel. One-way emergency, one-way non- SHC Carbon Factors Table3
of adult BMI”, changed since : emergency travel.
2016-2018 data 2016-2018 V.Vere sourced from published A&E visit 14.00 Per visit N/A SHC Carbon Factors Table'3
iterature (Table 1). IngEfEni el - 468.00 Per inpatient sta 5.2 days average length of stay in ICU SR (Cerioen [Feciers T,
BMI reductions « CO,e values for GP visits, high intensity ' P y -« day geleng y ' NHS England (2022)7
BMI observed in Wilding et al. (2021),° accident and emergency Inpatient admission - 292 60 Per inpatient sta 7.7 days average inpatient admission. SHC Carbon Factors Table, 3
reduction 15% clinical trials Davies et al. (2021),5 ( A&E) visits. hosbitalisations Hospital in low intensity : P y Patients will be discharged from ICU to low intensity wards. Statista (2024)14
over 1 year will translate into Wadden et al. (2021)” _ ’ P ’ atient — i ° i} °
and patient travel were p 806.42 Travel values weighted for 20% non-emergency, 80% SHC Carbon Eactors Table. 13
real-world outcomes Y _ high intensity Travel - non- 101 Per round tri ' emergency travel. Average round-trip distance 14.4 km. Roberts et al. (2014),15 ’
Dt sourced from the Sustainable (lcu) emergency ' P DEFRA emission conversion factor used for DEFRA (2025)16
ata from Healthcare Coalition and medium petrol-fueled car.
HCRU per “T2T§b|§ 2ull(z:a.t’ion published literature Travel values weighted for 20% non-emergency,
BMI b P ? N/A le Roux et al. (2018)? (Table 2) Travel - emergency 30.81 Per round trip 80% emergency travel. SHC Carbon Factors Table'3
category charzifelrriftics P _ t_' t One-way emergency, one-way non-emergency travel.
* rescription COosts were i '
(n = 68,489) comvarted to COue uaing an Prescriptions 0.546 P G 0.546 Spending data directly correlates University of Leeds (2022)°
2 .
BMI, body mass index; HCRU, healthcare resource use; N/A, not applicable; T2D, type 2 diabetes. emissions factor of 0.546.° A&E, accident and emergency; CO,e, carbon dioxide equivalents; DEFRA, Department for Environment, Food and Rural Affairs; GP, general practice; GHG, greenhouse gas; ICU, intensive care unit; SHC, Sustainable Healthcare Coalition; N/A, not applicable.

()4 RESULTS

* Among the population of obese individuals with T2D in England without Figure 2. Annual GHG emissions resulting from HCRU by obesity category, with and without semaglutide treatment
semaglutide treatment, annual GHG emissions associated with HCRU
were estimated at 3.1 megatonnes (Mt) of CO e (Figure 1). 2500 - = Baseline
« In the eligible patient population, a 15% reduction in BMI following g 5000 - 2040 1933 H Semaglutide treatment
semaglutide treatment corresponded to a 7% reduction in GHG emissions @
resulting from HCRU over one year (Figure 1). £ 1500 -
o %
Figure 1: Annual GHG emissions resulting from HCRU in obese individuals (25 8
with T2D, with and without semaglutide treatment = 1000 ~ 657.4 820.8
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*No patients included in the overweight BMI category for the baseline as only the eligible patient population (BMI >30) was assessed. Patients are present in the overweight BMI category following semaglutide treatment due to patients in the higher BMI categories of
3.0 - the eligible patient population experiencing a 15% reduction in BMI, which then moved them into the overweight category.
BMI, body mass index; CO.e, carbon dioxide equivalents; GHG, greenhouse gas; HCRU, healthcare resource utilisation; T2D, type 2 diabetes.
f o5 - « Semaglutide treatment led to GHG emission reductions of 6% for general practice visits, 1% for hospital admissions and a 14% reduction for prescriptions,
9 relative to the baseline population (Figure 3).
E * Prescriptions were the key driver of reductions in GHG emissions following semaglutide treatment. When pharmaceuticals were excluded, the overall relative
2 2.0 - reduction in GHG emissions annually for the eligible patient population was 1%, indicating that pharmaceuticals accounted for 86% of the total estimated
g reductions in GHG emissions following semaglutide treatment.
© i}
‘;‘E 1.5 Figure 3. Annual GHG emissions resulting from HCRU in obese individuals with T2D, with and without semaglutide treatment
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« GHG emissions positively correlated with increasing BMI at the per patient 0 - . . ——— .
level, with an estimated 0.88, 0.97 and 1.04 tonnes of CO.e resulting from GP Acute hospital ICU hospital Prescriptions
HCRU per patient annua”y for C|aSS | (30—<35 BMl), ClaSS || (35—<4O BMl) CO.e, carbon dioxide equivalents; GP, general practitioner; GHG, greenhouse gas; HCRU, healthcare resource utilisation; ICU, intensive care unit; T2D, type 2 diabetes.
and class lll obesity (=40 BMI), respectively, at baseline.
- Without semaglutide treatment (baseline), individuals with class | obesity L|m|tat|ons:_ | - | | o o o |
were the largest contributor to GHG emissions, reflecting the higher « Semaglutide treatments are associated with side effects which may incur » Prescriptions were the main driver of GHG emissions reductions. However,
preva|ence of this health state within the e||g|b|e patient popu|ation_ In the additional HCRU. This was not Captured within this StUdy. these eStimateS (?arry SUbStantlal Uncertainty fjue tO- reliar:\Ce on eCOr-\OmiC input
semaglutide treatment scenario, many individuals moved to the overweight ~ * This study was informed using HCRU data on obese individuals with T2D. data combined with emission factors to quantify their environmental impact.
category, which therefore became the main source of annual GHG Other comorbidities commonly experienced by obese individuals may result ¢ GHG emissions from semaglutide injections were excluded from this study due
emissions (Figure 2). in different patterns of HCRU to those observed in T2D patients. to a lack of reliable data.

References

1. Office for Health Improvement and Disparities. Obesity profile: short statistical commentary, May 2025 [Internet]. GOV.UK. [cited 2025 Oct 13]. Available from:
https://www.gov.uk/government/statistics/obesity-profile-may-2025-update/obesity-profile-short-statistical-commentary-may-2025; 2. le Roux CW, Chubb B, Nertoft E,
Borglykke A. Obesity and healthcare resource utilization: results from Clinical Practice Research Database (CPRD). Obes Sci Pract. 2018 Aug 21;4(5):409-16; 3. Rudisill

C, Charlton J, Booth HP, Gulliford MC. Are healthcare costs from obesity associated with body mass index, comorbidity or depression? Cohort study using electronic health
records. Clin Obes. 2016 Jun;6(3):225-31; 4. Medicines and Healthcare Products Regulatory Agency. GLP-1 medicines for weight loss and diabetes: what you need to
know [Internet]. GOV.UK. [cited 2025 Oct 13]. Available from: https://www.gov.uk/government/publications/glp-1-medicines-for-weight-loss-and-diabetes-what-you-need-to-

know/glp-1-medicines-for-weight-loss-and-diabetes-what-you-need-to-know; 5. Wilding JPH, Batterham RL, Calanna S, Davies M, Van Gaal LF, Lingvay |, et al. Once-
Weekly Semaglutide in Adults with Overweight or Obesity. New England Journal of Medicine. 2021 Mar 17;384(11):989-1002; 6. Davies M, Feerch L, Jeppesen OK,
Pakseresht A, Pedersen SD, Perreault L, et al. Semaglutide 2-4 mg once a week in adults with overweight or obesity, and type 2 diabetes (STEP 2): a randomised, double-
blind, double-dummy, placebo-controlled, phase 3 trial. Lancet. 2021 Mar 13;397(10278):971-84; 7. Wadden TA, Bailey TS, Billings LK, Davies M, Frias JP, Koroleva A, et
al. Effect of Subcutaneous Semaglutide vs Placebo as an Adjunct to Intensive Behavioral Therapy on Body Weight in Adults With Overweight or Obesity. JAMA. 2021 Apr

13;325(14):1—11; 8. NHS England. Delivering a ‘Net Zero’ National Health Service [Internet]. 2020 [cited 2024 Jul 10]. Available from: https://www.england.nhs.uk
/greenernhs/ wp-content/uploads/sites/51/2020/10/delivering-a-net-zero-national-health-service.pdf; 9. University of Leeds. UK Footprint Results (1990-2022) [Internet].
2022 [cited 2025 Oct 15]. Available from: https://assets.publishing.service.gov.uk/media/68220f6dd9c9bb76078f7{5f/ Defra22_results_UK.ods; 10. NHS England. Progress
report — delivering a greener NHS: five years on [Internet]. 2025 Sep [cited 2025 Oct 16]. Available from: https://www.england.nhs.uk/long-read/progress-report-delivering-a-

] = [ = L = = L = = u - . : g ) : ; ; 2 : . . . ;
- Semaglutide treatment in obese individuals with T2D could lead to substantial GHG emissions savings resulting e L e e )
- - - - U(Ij( II;legIth Seicu;ity1 gggr:lcoy [gtet;net]|é 20121 I\#arb 4|1 [E:Iit?d 20t2]5[Qt<:td1 g(]);zAsvS”?t:l‘:]erm:‘|httt>F|JS;//ukhiitit.bb?/.%ov.u:'(tl'zom /0/3/04:)/patfterrt1s-ar:dl;tlren1cis-isnt-et).(ctesiweight-zlimo?r?- .
s-in-england; 13. . Carbon Factors Table [Internet]. [cite © . Available from: s://shcoalition.org/carbon-factors-table; 14. Statista. Average length o
fro m red u ced H C R U d u e to d e c reased B M I a n d I m p rove m e nts to ca rd I O m eta bo I I c rl s k faCto rs ] ﬁogpital sta)?for acute care in the United Kingdom (UK) from 2010 to 2022 [Internet]. 2024 [cited 2055 Oct 14]. Availagle from: https://www.statista.com/statistichBB1360/

average-length-of-hospital-stay-in-uk/; 15. Roberts A, Blunt |, Bardsley M. Focus On: Distance from home to emergency care [Internet]. Nuffield Trust; 2014 [cited 2025 Oct
14]. Available from: https://www.nuffieldtrust.org.uk/sites/default/files/2018-10/1540325897 _qualitywatch-distance-emergency-care.pdf; 16. Department for Energy Security
and Net Zero. Greenhouse gas reporting: conversion factors 2025 [Internet]. 2025 [cited 2025 Oct 14]. Available from: https://www.gov.uk/government/publications/

. ' : ' ' ' ' ' o e oo oA Ao e e SSAY B3 S a1 0200 1 vl fom
The estimated 223.2 kt CO,e savings resulting from semaglutide treatment is equivalent to 1% of the total annual e |

CO.,e emissions reported for the NHS in 2024/2025.1° ‘, r

* Future research could build on the findings of this study by modelling the environmental impact of semaglutide
injections, quantifying the effects of treatment-related side effects, and extending the analysis to longer treatment
durations.
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