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What is sustainable healthcare?

e Delivers high quality care without damaging the environment, is affordable now
and in the future and delivers positive social impact.

e The most sustainable healthcare is the healthcare we do not need

* Goal 3 Ensure healthy lives and promote well-being for all, at all ages

* One Health initiative
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* Ecolc’It js unequivocal that human influence has 2.

* Heallwarmed the atmosphere, ocean and land".
* Ethics

Inter-related crises

e Climate

https://www.ipcc.ch/report/ar6/wg2/
https://www.who.int/publications/i/item/9789240090224 bshconferences.co.uk ® @BritSocHaem @ BSH2025
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There are massive differences in emissions across the
world. How do income groups and regions compare?

We are already s orsim co cnision and pomiaton. o f
experiencing
impacts of

i ponmion
climate change

High-income countries Upper-middle-income countries

o Shar.e : _ o
emissions
o pii - o
population

Share of
emissions

Lower-middle-income countries Low-income countries
Share of 12.1% Share of | 5 5,
emissions emissions
Sharq of 40% Sharg of 8.8%
population population

Data source: HYDE (2023); Gapminder (2022); UN WPP (2024); Global Carbon Budget (2024)

e .

OurWorldinData.org/co2-and-greenhouse-gas-emissions | CC BY ,lS m US’ UK and EU Stlll
tudy says

1. Fossil emissions: Fossil emissions measure the quantity of carbon dioxide (CO,) emitted from the burning of fossil fuels, and directly from ninute soot particles - known as PM2.5 -

industrial processes such as cement and steel production. Fossil CO, includes emissions from coal, oil, gas, flaring, cement, steel, and other ase

industrial processes. Fossil emissions do not include land use change, deforestation, soils, or vegetation.

https://ourworldindata.org/inequality-co2 (@) bshconferences.co.uk (X) @BritSocHaem @ BSH2025
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air pollution, heat waves, flooding etc all lead to increased levels of disease and hence the need for more testing.

Good news is that for every £1 we spend in climate mitigation strategies there would be a saving of £4-10 compared to the cost of dealing with the future disaster and recovery plan

Climate change as a moral problem addresses such inequalities. Temperature rise is caused by the greenhouse gas emissions from predominantly high-income countries, while climate change hits people hardest in low- and middle-income countries. Healthcare is, in this regard, the rule rather than the exception. Unmet healthcare needs are greatest in low-income countries while healthcare emissions are 70-fold higher in high-income countries, reflecting both more healthcare provision and low-value and unnecessary care.3


@ritish Society for "

Haematology

Listening * Learning * Leading

BMJ commission on the Future of the NHS

Analvsis » The BMI Commission on the Future of the NHS

Stewarding a sustainable NHS is a gift beyond carbon emissions, offering an
opportunity for positive systems change across all aspects of society. Taking

- ue aEE

research

beyond the clinic walls and prioritises health promotion.

Clinical pathways and care processes for mitigation and adaptation

Matt Morgan, honorary visiting professor, intensive care medicine consultant, adjunct clinical professor®7 8,
Kate Womersley, research fellow and psychiatry core trainee ® 1°,

Bob Klaber, consultant paediatrician, director of strategy. research, and innovation, professor of practice (population health) iz . FaCIlItIES, TECh HOIOgy Caten ng'
Elaine Mulcahy, director '3, Rachel Stancliffe, chief executive officer 14 infrastructure, and Waste Workforce food, and
Author affiliations v and energy products nutrition
+
Correspondence to: R Issa rissa(@uea.ac.uk % @ & YO'
o|oolo
p|OO0(o
o/ |o
Interventions that consider climate change, sustainability, and nature should be integral to . ;
health system functioning. Placing sustainability at the core of the NHS’s future offers IR Risk management and preparedness

opportunities to deliver better services, support healthier populations, and save costs.

https://www.bmj.com/content/385/bmj-2024-079259

bshconferences.co.uk ® @BritSocHaem @ BSH2025
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Editorials

Time to treat the climate and nature crisis as one indivisible global health emergency

BMJ 2023 ;383 doi: https://doi.org/10.1136/bmj.p2355 (Published 25 October 2023)
Cite this as: BMJ 2023;383:p2355
Related content Metrics

Article Responses

Kamran Abbasi, editor in chief, Parveen Ali, editor in chief?, Virginia Barbour, editor in chief3, Thomas Benfield, editor in chief*,
Kirsten Bibbins-Domingo, editor in chief>, Stephen Hancocks, editor in chief®, Richard Horton, editor in chief”,

Laurie Laybourn-Langton 8, Robert Mash, editorin chief®, Peush Sahni, editor in chief1°,

Wadeia Mohammad Sharief, editor in chief11, Paul Yonga, editor in chief 12, Chris Zielinski '3

Author affiliations v

Correspondence to: C Zielinski chris.zielinski[ukhealthalliance.org

Joint action is essential for planetary and human health

Over 200 health journals call on the United Nations, political leaders, and health professionals to recognise that
climate change and biodiversity loss are one indivisible crisis and must be tackled together to preserve health and
avoid catastrophe. This overall environmental crisis is now so severe as to be a global health emergency.

The world is currently responding to the climate crisis and the nature crisis as if they were separate challenges. This
is a dangerous mistake. The 28th UN Conference of the Parties (COP) on climate change is about to be held in Dubai
while the 16th COP on biodiversity is due to be held in Turkey in 2024. The research communities that provide the
evidence for the two COPs are unfortunately largely separate, but they were brought together for a workshop in
2020 when they concluded: “Only by considering climate and biodiversity as parts of the same complex problem ...
can solutions be developed that avoid maladaptation and maximize the beneficial outcomes.”?
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Climate change impacts a wide-range of health outcomes. This slide illustrates the most significant climate change impacts (rising temperatures, more extreme weather, rising sea levels, and increasing carbon dioxide levels), their effect on exposures, and the subsequent health outcomes that can result from these changes in exposures.

Over 200 health journals call on the United Nations, political leaders, and health professionals to recognise that climate change and biodiversity loss are one indivisible crisis and must be tackled together to preserve health and avoid catastrophe. This overall environmental crisis is now so severe as to be a global health emergency.
The world is currently responding to the climate crisis and the nature crisis as if they were separate challenges. This is a dangerous mistake. The 28th UN Conference of the Parties (COP) on climate change is about to be held in Dubai while the 16th COP on biodiversity is due to be held in Turkey in 2024. The research communities that provide the evidence for the two COPs are unfortunately largely separate, but they were brought together for a workshop in 2020 when they concluded: “Only by considering climate and biodiversity as parts of the same complex problem … can solutions be developed that avoid maladaptation and maximize the beneficial outcomes.”1
As the health world has recognised with the development of the concept of planetary health, the natural world is made up of one overall interdependent system. Damage to one subsystem can create feedback that damages another—for example, drought, wildfires, floods, and the other effects of rising global temperatures destroy plant life and lead to soil erosion and so inhibit carbon storage, which means more global warming.2 Climate change is set to overtake deforestation and other land use change as the primary driver of nature loss.3
Nature has a remarkable power to restore. For example, deforested land can revert to forest through natural regeneration, and marine phytoplankton, which act as natural carbon stores, turn over one billion tonnes of photosynthesising biomass every eight days.4 Indigenous peoples’ approaches to land and sea management have a particularly important role in regeneration and continuing care.5
Restoring one subsystem can help another—for example, replenishing soil could help remove greenhouse gases from the atmosphere on a vast scale.6 But actions that may benefit one subsystem can harm another—for example, planting forests with one type of tree can remove carbon dioxide from the air but can damage the biodiversity that is fundamental to healthy ecosystems.7
Impacts on health
Human health is damaged directly by both the climate crisis, as the journals have described in previous editorials,89and the nature crisis.10 This indivisible planetary crisis will have major effects on health as a result of the disruption of social and economic systems—shortages of land, shelter, food, and water, exacerbating poverty, which in turn will lead to mass migration and conflict. Rising temperatures, extreme weather events, air pollution, and the spread of infectious diseases are some of the major health threats exacerbated by climate change.11 “Without nature, we have nothing,” was UN Secretary General António Guterres’s blunt summary at the biodiversity COP in Montreal last year.12 Even if we could keep global warming below an increase of 1.5°C over pre-industrial levels, we could still cause catastrophic harm to health by destroying nature.
Access to clean water is fundamental to human health, and yet pollution has damaged water quality, causing a rise in waterborne diseases.13 Contamination of water on land can also have far reaching effects on distant ecosystems when that water runs off into the ocean.14 Good nutrition is underpinned by diversity in the variety of foods, but there has been a striking loss of genetic diversity in the food system. Globally, about a fifth of people rely on wild species for food and their livelihoods.15 Declines in wildlife are a major challenge for these populations, particularly in low and middle income countries. Fish provide more than half of dietary protein in many African, South Asian, and small island nations, but ocean acidification has reduced the quality and quantity of seafood.16
Changes in land use have forced tens of thousands of species into closer contact, increasing the exchange of pathogens and the emergence of new diseases and pandemics.17 People losing contact with the natural environment and the declining loss in biodiversity have both been linked to increases in non-communicable, autoimmune, and inflammatory diseases and metabolic, allergic, and neuropsychiatric disorders.1018 For Indigenous people, caring for and connecting with nature is especially important for their health.19 Nature has also been an important source of medicines, and thus reduced diversity also constrains the discovery of new medicines.
Communities are healthier if they have access to high quality green spaces that help filter air pollution, reduce air and ground temperatures, and provide opportunities for physical activity.20 Connection with nature reduces stress, loneliness, and depression while promoting social interaction.21 These benefits are threatened by the continuing rise in urbanisation.22
Finally, the health effects of climate change and biodiversity loss will be experienced unequally between and within countries, with the most vulnerable communities often bearing the highest burden.10 Linked to this, inequality is also arguably fuelling these environmental crises. Environmental challenges and social and health inequities are challenges that share drivers, and there are potential co-benefits from addressing them.10
Global health emergency
In December 2022 the biodiversity COP agreed on the effective conservation and management of at least 30% of the world’s land, coastal areas, and oceans by 2030.23 Industrialised countries agreed to mobilise $30bn a year to support developing nations to do so.23 These agreements echo promises made at climate COPs.
Yet many commitments made at COPs have not been met. This has allowed ecosystems to be pushed further to the brink, greatly increasing the risk of arriving at “tipping points”— abrupt breakdowns in the functioning of nature.224 If these events were to occur, the impacts on health would be globally catastrophic.
This risk, combined with the severe impacts on health already occurring, means that the World Health Organization should declare the indivisible climate and nature crisis as a global health emergency. The three preconditions for WHO to declare a situation to be a public health emergency of international concern are that it is serious, sudden, unusual, or unexpected; carries implications for public health beyond the affected state’s national border; and may require immediate international action. Climate change seems to fulfil all those conditions.25 While the accelerating climate change and loss of biodiversity are not sudden or unexpected, they are certainly serious and unusual. Hence, we call for WHO to make this declaration before or at the 77th World Health Assembly in May 2024.
Tackling this emergency requires the COP processes to be harmonised. As a first step, the respective conventions must push for better integration of national climate plans with biodiversity equivalents.3 As the 2020 workshop that brought climate and nature scientists together concluded, “Critical leverage points include exploring alternative visions of good quality of life, rethinking consumption and waste, shifting values related to the human-nature relationship, reducing inequalities, and promoting education and learning.”1 All of these would benefit health.
Health professionals must be powerful advocates for both restoring biodiversity and tackling climate change for the good of health. Political leaders must recognise both the severe threats to health from the planetary crisis and the benefits that can flow to health from tackling the crisis.26 But, first, we must recognise this crisis for what it is: a global health emergency.
�
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Net Zero National

Classification: Official m

England

Health Service Delivering a ‘Net Zero'

National Health Service

*The NHS accounts for almost 5% of UK emissions and the largest
employer in the UK (1.4 million staff)

*Makes the sector (if it were a country) the fifth largest climate
polluter on the planet.

*Committed to delivering the world’s first net zero health service in
its landmark report: Delivering a Net Zero NHS .

*Targets;

*Net zero for emissions we control directly (NHS Carbon
Footprint) by 2040, ambition to reach an 80% reduction by
2028 to 2032

*Net zero for emissions we can influence (NHS Carbon
Footprint Plus) by 2045, ambition to reach an 80% reduction by
2036 to 2039

https://www.weforum.org/agenda/2021/06/healthcare-climate-action-roadmap/

https://www.england.nhs.uk/greenernhs/wp-content/uploads/sites/51/2020/10/delivering-a- bshconferences.co.uk ® @BritSocHaem @ BSH2025
net-zero-national-health-service.pdf



Presenter Notes
Presentation Notes
healthcare emissions are 70-fold higher in high-income countries, reflecting both more healthcare provision and low-value and unnecessary care.3

https://www.weforum.org/agenda/2021/06/healthcare-climate-action-roadmap/
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Principles of sustainable healthcare

1. PREVENTION 2. PATIENT SELF-CARE

Promoting health and
preventing disease by
tackling the causes of
illnesses and inequalities

Empowering patients to
take a greater role in
managing their own
health and healthcare

Four principles of

SUSTAINABLE

HEALTHCARE
3. LEAN SERVICE 4. LOW CARBON
DELIVERY ALTERNATIVES
Streamlining care Prioritising treatments
systems to minimise and technologies with a
wasteful activities lower environmental

impact
CENTRE for

§ HEALTHCARI

Mortimer, F. The Sustainable Physician. Clin Med 10(2). April 1,2010. D110-111.

https://sustainablehealthcare.org.uk/about/our-story/the-principles-of-
sustainable-healthcare/

bshconferences.co.uk ® @BritSocHaem
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The five R’s — circular economy concepts

Reduce:
Can you do without the product?

()
ritish Society for '
2y @Y

Reduce

Reuse:
Can you buy a reusable
product instead of single use?

(Buy) Reprocessed:
Can you buy reprocessed
or refurbished?

(Buy) Recyclable:
Is the product recyclable?

Reprocessed

(Buy) Renewable:
What is the product made of?

Renewable

Recyclable

https://www.england.nhs.uk/ahp/greener-ahp-hub/specific-areas-for-consideration/reducing-the- ® :
environmental-impact-of-equipment-medicines-and-resources/ ©) bshconferences.co.uk @BritSocHaem
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NHS England's carbon footprint
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https://www.england.nhs.uk/greenernhs/wp-
content/uploads/sites/51/2020/10/delivering-a-net-zero-national-health-service.pdf
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High impact
healthcare

actions

https://healthcareclimateaction.org/roadmap

Action SPA categories Cumulative emissions
savings by 2050
(Gt COze)
1. Power health care « Scope 2: Purchased electricity including transmission, 127
with 100% clean, generation, and upstream supply chains
renewable electricity
V77 -4% 2.Investin zero + Scope 1: Operation of buildings (including onsite 178
H emissions buildings combustion)
and infrastructure « Construction
3. Transition to zero - Scope 1. Transport; 16
emissions, sustainable « Scope 3: Travel and transport
travel, and transport
4. Provide healthy, « Food, catering, and accommodation 0.9
sustainably grown food
and support climate-
resilient agriculture
5. Incentivize and « Pharmaceuticals 2.9
produce low-carbon
pharmaceuticals
6. Implement circular « Manufacture and distribution of fossil fuels 4.8
health care and - Manufactured fuels, chemicals, and gases
sustainable health care | - Plastics
waste management « Medical Instruments/equipment
« Other manufactured products
« Paper products
« Waste, water, and sanitation
« Other procurement
7. Establish greater - Business services 41
health system + Information and communication technologies
effectiveness - System effectiveness
Total emissions saving from high impact actions 44.8

Table 6. Potential impact of sever

Annex A for a definition of the SR, bShconferences.co.Uk ® @BritSOCHaem @ BSH2025
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Why pathology?

e

*95% of all healthcare decisions affecting diagnosis or treatment
involve a pathology investigation

*Over 1.2 billion pathology investigations are carried out each Annually, laboratories across the NHS pathology

systemin England carry out....

year in England
20 tests per person per year, £2.2 billion of NHS funding
*20-40% of pathology tests are unnecessary repeats

eLaboratories are highly resource intensive and consume 3-10x
more energy and more water than office spaces

*Huge amounts of plastic waste

*Pathology practice is close to the cutting edge of research and
innovation, with significant opportunities to reduce carbon.

bshconferences.co.uk ® @BritSocHaem @ BSH2025
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Energy efficiency Reduce Digital transformation Sustainable Sustainable Specimen Staff and staff

laboratory waste procurement Transport & Logistics training

Smart scheduling to Minimise single use  Adopt digital pathology Choose carbon-neutral Reduce need for transport Incorporate into

minimise instrument plastic suppliers induction and

downtime course curricula

Switch off idle Reusable lab Use Al-powered diagnostic  Use biodegradable or Electric fleets Implement green

equipment materials tools recyclable packaging lab certification

programs

Adjust ultra-low temp Reprocess and Shift to paperless, audits Reduce cold-chain storage  Drones Working from

(ULT) freezers from Reuse Lab on iPads, electronic emissions home

80°Cto -70°C Equipment signatures

Consolidate specimen Use less hazardous,  Green data centres Order in bulk

storage and discard more sustainable

items that are not chemicals

needed

Energy-efficient ULT Recycling bins Efficient data compression

freezers and
use natural refrigerants

Use renewable energy
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waste and reducing plastics
water and green chemistry
reducing energy

reduce errors rates during sample collection and processing
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Pre-analytical stage

* Around 70% of the carbon footprint of
common pathology tests comes from
sample collection and phlebotomy stage

* At least 30% of tests performed are
unnecessary

* Getting it right first time (GIRFT)

https://www.gettingitrightfirsttime.co.uk/wp-
content/uploads/2022/03/Pathology-29Mar22i.pdf

The carbon footprint of pathology testing. Med J Aust. 2020;212(8):377-382.

doi:10.5694/mja2.50583

The landscape of inappropriate laboratory testing: a 15-
year meta-analysis. PLoS One. 2013;8(11):e78962.
doi:10.1371/journal.pone.0078962

Appropriate test request

Care/order sets
Avoid unnecessary repeats

Collecting samples correctly
and reduce error rates

Timely transport

Delivering results in a clinically
relevant timeframe

bshconferences.co.uk ® @BritSocHaem @ BSH2025
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Carbon footprint of pathology tests

Lifecycle assessment

~

Raw Material
- Extraction
Y 4 Carbon dioxide equivalent (CO,e) emissions associated with single
Fiow to and from ﬁ pathology tests, by test component
he endronment 3 Carbon dioxide equivalent (CO,e) emissions for five common 140
* hospital pathology tests, with distance driven in a standard B "toedis holcec anc collection o
Endt B ‘ “ ot car producing equivalent emissions 120 - W Muinson
w Progessing P geq I Swabs and ziploc bag
Mean CO,e (g) Equivalent distance in 0o - Pneumatic tube system
(95% CI) car (km/1000 tests) [ B Reagents
® ok — B Test consumables
Full blood examination 116 (101-135) 770 & W Electricity
Q
Coagulation profile 82 (73-91) 540 60 -
Urea and electrolytes 99 (84-113) 650 il
<
Part C-reactive protein* 0.5(0.4-0.6 3
Use ‘ Manufacturing P ( ) 20
\ Arterial blood gases 49 (45-53) 320
) i ) R . . Full blood Coagulation Creatinine, urea C-reactive Arterial blood
Cl= confidence interval. * Ordered in conjunction with urea and electrolyte assessment. 4 examination and electrolytes protein gases

Pathology test

Assembly

The carbon footprint of pathology testing. Med J Aust. .
2020;212(8):377-382. doi:10.5694/mja2.50583 bshconferences.co.uk ® @BritSocHaem @ BSH2025
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Blood transfusion

7.56 kg CO, equivalent per unit of RBC transfused

75 x the emissions of a FBC

1.36 million units per year in England = 0.05% of total
NHS emissions

Greatest contribution from transportation, refrigeration
& plastic packs

Mitigation

Electric vehicles

Improve efficiency of refrigeration
Renewable energy

Move away from plastic packs

Not using incineration for disposable

Received: 21 December 2023 Revised: 2 March 2024 Accepted: 5 March 2024

DOT: 10.1111/trf.17786

ORIGINAL RESEARCH

TRANSFUSION

What is the environmental impact of a blood transfusion? A
life cycle assessment of transfusion services across England

Stephen P. Hibbs*' | Stephen Thomas® | Nikhil Agarwal3 |
Charlotte Andrews® | Sylvia Eskander® | Aaliyah Sharif Abdalla? |
Julie Staves® | Matthew J. Eckelman® | Michael F. Murphy?**

'Wolfson Institute of Population Health,
Queen Mary University of London,
London, UK

2NHS Blood and Transplant, London, UK

*Department of Civil and Environmental
Engineering, Northeastern University,
Boston, Massachusetts, USA

“Oxford University Hospitals NHS
Foundation Trust, Oxford, UK

Correspondence

Stephen Thomas, NHS Blood and
Transplant, Charcot Road, Colindale,
London, NW8 5BG, UK.

Email: stephen.thomas@nhsbt.nhs.uk

Funding information
‘Wellcome Trust, Grant/Award Number:
223500/Z/21/Z

Abstract

Background: Healthcare activities significantly contribute to greenhouse gas
(GHG) emissions. Blood transfusions require complex, interlinked processes to
collect, manufacture, and supply. Their contribution to healthcare emissions
and avenues for mitigation is unknown.

Study Design and Methods: We performed a life cycle assessment (LCA) for
red blood cell (RBC) transfusions across England where 1.36 million units are
transfused annually. We defined the process flow with seven categories: dona-
tion, transportation, manufacturing, testing, stockholding, hospital transfu-
sion, and disposal. We used direct measurements, manufacturer data,
bioengineering databases, and surveys to assess electrical power usage, embod-
ied carbon in disposable materials and reagents, and direct emissions through
transportation, refrigerant leakage, and disposal.

Results: The central estimate of carbon footprint per unit of RBC transfused
was 7.56 kg CO, equivalent (CO,eq). The largest contribution was from trans-
portation (2.8 kg CO»eq, 36% of total). The second largest was from hospital
transfusion processes (1.9 kg CO,eq, 26%), driven mostly by refrigeration. The
third largest was donation (1.3 kg CO,eq, 17%) due to the plastic blood packs.
Total emissions from RBC transfusion are ~10.3 million kg CO,eq/year.
Discussion: This is the first study to estimate GHG emissions attributable to
RBC transfusion, quantifying the contributions of each stage of the process.
Primary areas for mitigation may include electric vehicles for the blood service
fleet, improving the energy efficiency of refrigeration, using renewable sources

Transfusion. 2024 Mar 20. doi: 10.1111/trf.17786
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Computational platform and location
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Bioinformatic research relies on large-scale computational infrastructures which have a nonzero carbon footprint but so
far, no study has quantified the environmental costs of bioinformatic tools and commonly run analyses. In this work, we
estimate the carbon footprint of bioinformatics (in kilograms of CO2 equivalent units, kgCO2e) using the freely available
Green Algorithms calculator (www.green-algorithms.org, last accessed 2022). We assessed 1) bioinformatic approaches
in genome-wide association studies (GWAS), RNA sequencing, genome assembly, metagenomics, phylogenetics, and
molecular simulations, as well as 2) computation strategies, such as parallelization, CPU (central processing unit) versus
GPU (graphics processing unit), cloud versus local computing infrastructure, and geography. In particular, we found that
biobank-scale GWAS emitted substantial kgCO2e and simple software upgrades could make it greener, for example,
upgrading from BOLT-LMM v1 to v2.3 reduced carbon footprint by 73%. Moreover, switching from the average data
center to a more efficient one can reduce carbon footprint by approximately 34%. Memory over-allocation can also be a
substantial contributor to an algorithm’s greenhouse gas emissions. The use of faster processors or greater parallelization
reduces running time but can lead to greater carbon footprint. Finally, we provide guidance on how researchers can
reduce power consumption andminimize kgCO2e. Overall, this work elucidates the carbon footprint of common analyses
in bioinformatics and provides solutions which empower a move toward greener research.




Impact of location and computational platform on carbon footprint. Carbon footprint (in kgCO2e, tree-months, and European car km) of a
biobank scale 100 trait GWAS in various locations and platforms. Average data centers have a PUE of 1.67 (Andy 2019), Google cloud has a PUE of
1.11 (Efficiency – Data Centers – Google n.d.), Australia has a CI of 0.88 kgCO2e/kWh, the United States 0.453 kgCO2e/kWh, and the UK 0.253
kgCO2e/kWh (Carbonfootprint.Com – International Electricity Factors 2020).
Carbon Footprint of Bioinformatics . doi:10.1093/molbev/msac034 MBE
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value based healthcare, delivering better outcomes more equitably, sustainably with appropriate and transparent use of resources
shared decision making, person centred care always careful and kind
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Big Pharma emits more greenhouse gases

“

than the automotive industry =~ . 2
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Greenhouse gas emissions from pharmaceutical companies need to be better monitored and regulated. (Shutterstock)
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Rarely does mention of the pharmaceutical industry conjure up images of smoke
stacks, pollution and environmental damage.

Yet our recent study found the global pharmaceutical industry is not only a

significant contributor to global warming, but it is also dirtier than the global
automotive production sector.

It was a surprise to find how little attention researchers have paid to the industry’s
greenhouse gas emissions. Only two other studies had some relevance: one
looked at the environmental impact of the U.S. health-care system and the other

at the pollution (mostly water) discharged by drug manufacturers.

Our study was the first to assess the carbon footprint of the pharma sector.
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concerns around antibiotic resistance 

To conclude, the surprising dearth of research on the topic of our
paper is especially disconcerting, as the healthcare sector is bound
to only increase in importance as the developed world's population
continues to age steadily over the foreseeable future.We hope that
our work will elicit other studies of the environmental performance
and practices of the pharmaceutical industry to further our understanding
of this important sector of our economy and inform
policy makers, academics and business leaders alike on how to help
curb the environmental excesses of some of the major players of
this industry.
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Drug manufacture

260 mg of crude heparin
required annually

%3

Extracted from porcine intestinal mucosa

1 kg of intestinal mucosa will produce 160—-

The offal of around 1100 million pigs

We should be considering alternatives

Counting the carbon cost of heparin: an evolving tragedy of W ®)

the commons?

Heparin, which is listed in WHO’s Model List of Essential
Medicines,* was discovered in 1916 and has been used as
an anticoagulant since 1935, possessing potentiating
effects on antithrombin. The global demand for heparin
is rising, with the global heparin pharmaceutical market
projected to grow from US$9-38 billion in 2021 to
US$12-06 billion in 2028, and there is a possibility that
demand might outstrip supply.” In addition to increased
usage for treatment of rising cardiovascular disease and
thrombosis cases in ageing populations, the demand
for heparin has been exacerbated by its use during
the COVID-19 pandemic for thromboprophylaxis and
treatment of COVID-19-associated thromboembolic
disease.

The only US Food and Drug Administration (FDA)
approved source of heparin is currently porcine mucosa,
given that usage of bovine heparin ceased in 1999
because of risks of possible contamination with the
bovine spongiform encephalopathy agent derived from
ruminant materials. To meet the rising global heparin
demand, the offal of around 1100 million pigs is required
annually? There is a marked geographical concentration
of pigs in east and southeast Asia, amounting to
95% of the pigs farmed worldwide, followed by Europe
and the Americas. China alone is producing almost 50% of
the global requirements of heparin, with 415-95 million
pigs reported at end of March, 2021.* The shortage
of upstream crude heparin has led to periodic supply
shortages in the USA for certain heparin end products,

1o ar - RPN

porcine industry estimated at 668 million tons.® The
carbon footprint generated from the porcine industry
through procurement of fresh porcine intestines
indirectly contributes to the net global CO: emissions
by the pharmaceutical industry, which was estimated
as 52-0 megatonnes of CO: emissions in 2015—a higher
value than the estimated 462 megatonnes of CO:
emissions generated by the automotive industry.”

In the 2021 UN Climate Change Conference, a joint
statement was made by principal pharmaceutical
industry organisations—namely, the Association of
the British Pharmaceutical Industry, the European
Federation of Pharmaceutical Industries and
Associations,  Farmindustria, the International
Medical Company, the International Federation of
Pharmaceutical Manufacturers & Associations, the
Japan Pharmaceutical Manufacturers Association,
Les entreprises du médicament, Pharmaceutical
Research and Manufacturers of America, and Verband
Forschender Arzneimittelhersteller—that pledged their
commitment to reducing short-term greenhouse gas
emissions, claiming that 80% of the largest pharma-
ceutical companies have set net-zero or carbon-
neutrality targets. However, this goal might be
challenging in the long term for heparin, given that
increased health-care demand for crude heparin will
potentially drive the expansion of the porcine industry,
resulting in a growing and unsustainable carbon burden.

Health-care providers have a responsibility to aim for

Lancet Haematol 2022 Published Online June 7, 2022 https://doi.org/10.1016/ S2352-3026(22)00171-5

CrossMark

Lancet Haematol 2022

Published Online

June?, 2022
https//doi.org/10.1016/
§2352-3026(22)00171-5

For the joint industry
statement see
https:/www.ifpma.org/
wp-content/uploads/2021/10/
Joint-Statement-on-
COP26_280ct2021.pdf
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In the NHS, the manufacture and supply of pharmaceuticals and medical devices causes 30% of these emissions; patient travel represents 5%
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Objective To identify the optimal dose and modality of exercise for treating major depressive disorder, compared with psychotherapy, antidepressants, and control conditions.
Design Systematic review and network meta-analysis.
Methods Screening, data extraction, coding, and risk of bias assessment were performed independently and in duplicate. Bayesian arm based, multilevel network meta-analyses were performed for the primary analyses. Quality of the evidence for each arm was graded using the confidence in network meta-analysis (CINeMA) online tool.
Data sources Cochrane Library, Medline, Embase, SPORTDiscus, and PsycINFO databases.
Eligibility criteria for selecting studies Any randomised trial with exercise arms for participants meeting clinical cut-offs for major depression.
Results 218 unique studies with a total of 495 arms and 14 170 participants were included. Compared with active controls (eg, usual care, placebo tablet), moderate reductions in depression were found for walking or jogging (n=1210, κ=51, Hedges’ g −0.62, 95% credible interval −0.80 to −0.45), yoga (n=1047, κ=33, g −0.55, −0.73 to −0.36), strength training (n=643, κ=22, g −0.49, −0.69 to −0.29), mixed aerobic exercises (n=1286, κ=51, g −0.43, −0.61 to −0.24), and tai chi or qigong (n=343, κ=12, g −0.42, −0.65 to −0.21). The effects of exercise were proportional to the intensity prescribed. Strength training and yoga appeared to be the most acceptable modalities. Results appeared robust to publication bias, but only one study met the Cochrane criteria for low risk of bias. As a result, confidence in accordance with CINeMA was low for walking or jogging and very low for other treatments.
Conclusions Exercise is an effective treatment for depression, with walking or jogging, yoga, and strength training more effective than other exercises, particularly when intense. Yoga and strength training were well tolerated compared with other treatments. Exercise appeared equally effective for people with and without comorbidities and with different baseline levels of depression. To mitigate expectancy effects, future studies could aim to blind participants and staff. These forms of exercise could be considered alongside psychotherapy and antidepressants as core treatments for depression.
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Electric drones from GSTT to laboratory hub

Microbiology team at
Lancashire Teaching Hospitals
(volunteered to participate in
a pilot of the Laboratory
Efficiency Assessment
Framework (LEAF) audit tool,
run by University College
London

NHS drone in flight against the London skyline
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https://www.guysandstthomas.nhs.uk/news/nhs-delivery-drones-take-flight-offering-faster-and-greener-patient-care
https://www.england.nhs.uk/south/our-work/greener-nhs-south-west/cornwall-and-isles-of-scilly/indexor-pathologys-solution-to-plastic-reduction/
https://www.rcpath.org/resource-report/making-diagnostic-laboratories-more-sustainable.html
Reducing inappropriate blood testing in haematology inpatients: A multicentre quality improvement project. Clin Med (Lond). 2021;21(2):142-146. doi:10.7861/clinmed.2020-0250
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Top options for reducing your carbon footprint

Average reduction per person per year in tonnes
of CO2 equivalent
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The NHS in England provides 140 million inpatient meals per year, spending £633 million on inpatient food provision. The retail revenue in hospitals, most of which is from food and drink sales, is estimated at £2-3 billion a year. The NHS in England prescribes over 300,000 Oral Nutritional Supplements(ONS).

The NHS is responsible for 5% of the UK’s total transport emissions

NHS food produces 1,543 ktCO2e – each year, which make up around 6% of the NHS’s total emissions.
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