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BACKGROUND

The National Health Service (NHS) is estimated to produce ~4% of annual United Kingdom (UK) carbon emissions (1).
The NHS has committed to achieving net zero by 2040 for its direct emissions (2).

There are several biologics in development for the treatment of Chronic Obstructive Pulmonary Disease (COPD), which accounts for
1 in 10 UK emergency hospital admissions (3).

This study estimates the care pathway impact of implementing a biologic therapy for COPD (using dupilumab as an exemplar)
versus current standard of care on carbon emissions due to COPD treatment.

METHODS

Based on the sustainable healthcare coalition methodology, the care pathway was mapped across four defined areas for
dupilumab versus standard of care and validated through internal interviews (Figure 1 and 2)

The dupilumab eligible population (~ 14,000) was defined as patients who are prescribed triple therapy”, with a severe event in the
past 12 months and eosinophils >300 cells/uL.

The base case annual number of moderate and severe exacerbations in the standard of care arm was calculated from Whittaker et
al (5).

The NOTUS study reported 34% reduction in exacerbations was applied to calculate the number of moderate and severe
exacerbations in the dupilumab arm (6).

A confidence interval of ¥20% was applied to calculate upper and lower boundaries of exacerbations

Modelling assumptions outlined in Table 1 were validated through internal interviews and used to calculate healthcare resource
utilisation for standard of care versus dupilumab

Figure 1. Pathway for a patient prescribed a biologic for COPD.
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*Triple therapy is defined as treatment with an inhaled corticosteroid, long-acting beta agonist and long-acting muscarinic antagonist.

Figure 2. Pathway for a patient with moderate or severe Table 1. Modelling assumptions

exacerbation of COPD.
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RESULTS

for dupilumab.

Nurse visits are excluded from the model as this is a one-off event
when dupilumab is initially prescribed.

The implementation of dupilumab for the treatment of COPD was estimated to result in total annual net carbon savings of 176-329 kg
carbon dioxide equivalent (CO,e) per patient, due to reductions in healthcare resource utilisation.

Figure 3. Annual avoided emissions per patient in Kg CO,e (upper and lower boundaries in brackets)
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* Avoided hospitalisations alone had the most significant impact on carbon emissions, accounting for 246-369 kg CO,e annual net

carbon savings per patient (Figure 3).

For the estimated total patient population, annual net carbon savings of 2.4-4.5 kt CO,e were estimated. This is equivalent to
~5,500 return flights from London to New York (7) or the lifecycle carbon footprint of ~2 million plastic bags (8). In the healthcare
sector, this can be compared with ~30% of the annual fuel consumption from the London Ambulance Fleet Service (9) or the
lifecycle carbon footprint of ~120,000 metered dose inhalers (10).

DISCUSSION

* The estimated annual base case carbon emissions from the use
of dupilumab is 96 kg CO.,e per patient. However, the estimated
annual carbon savings of 348 kg CO.,e per patient from
reductions in healthcare resource utilisation offset this, resulting
iIn net annual carbon savings of 252 kg CO.e per patient.

°* The majority of avoided emissions come from the reduction in
COPD-related healthcare resource use burden, in particular,
fewer hospitalisations.

- Hospitals are one of the highest GHG emitters within public
health settings (11) and COPD accounts for 1 in 10 UK
emergency hospitalisations (3). Thus, dupilumab not only offers
significant environmental advantages but may also help to
release hospital capacity.

° Sanofi is committed to achieving net zero carbon emissions
across all scopes by 2045 (12).

- The dupilumab lifecycle was specifically eco-designed in
2024 to achieve a 47% reduction in emissions (13).

- The eco-designed lifecycle has resulted in an additional total
annual carbon saving of ~0.7kt CO.e.

* Pollution and climate change pose a significant threat to public
health and may be detrimental to the quality of life of patients
with respiratory conditions (14)

- To date, no UK Health Technology Appraisal (HTA) has
considered the environmental impact of therapeutics.

* The reduction in carbon emissions from novel therapeutics
could be expressed in terms of increased life years saved or
quality-adjusted life years (QALYs) and considered in cost-
effectiveness evaluations.

° The population considered in this study are those readily
identifiable with a hospitalisation event. However, dupilumab is
licensed in patients with 2 or more moderate COPD
exacerbations in the past 12 months, thus, this study may
underestimate the carbon benefits of dupilumab.

* This study is limited by the availability of specific data regarding
emissions associated with the treatment pathways for COPD.

- Most existing data are either outdated, focused on single
healthcare outcomes, or derived from local case studies,
which may not be generalisable (4).

- Future research should aim to fill these gaps by providing more
detailed and current data on the environmental impact of
various treatment pathways. This would enable a more
accurate assessment of the environmental benefits of
Innovative medicines like dupilumab and support their inclusion
in cost-effectiveness evaluations.

CONCLUSIONS

* The implementation of a biologic for the treatment of COPD
may be carbon neutral or carbon saving through reductions
in healthcare resource utilisation as a consequence of
iImproved outcomes.

* Aligned with the NHS ambition to achieve net zero by 2040
(2) and the impact of climate change on quality of life (15),
health authorities should consider the environmental impact
of therapeutics as part of the HTA process.

* Collaboration across industry, academia and the public
sector will be essential for addressing data gaps and
establishing industry-wide reporting standards for exploring
the environmental benefits of novel therapeutics.
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