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The Autumn newsletter arrives with great anticipation ahead of
COP26. The SEAG are hugely proud to be on this international
stage which you can read more about on page 2.
On pages 3-6 of this issue we step outside of the operating
theatres, to learn from our colleagues in other areas of healthcare
sustainability: articles from green healthcare pioneers in primary
care and the ambulance service provide us with a wider scope of
healthcare sustainability that I hope will encourage the building of
links and exchange of ideas.
Finally, a very informative article about the wider environmental
impact of pharmaceuticals is on page 7, presenting an area of
future work for us as we move forward with our goals.
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SEAG at COP26
BY SAM FREEMAN
NHS GRAMPIAN

COP26 is the crucial United Nations climate change conference that is
happening in Glasgow this November.

"COP26 is the
crucial United
Nations
climate
change
conference
that is
happening in
Glasgow this
November"

The Scottish Environmental Anaesthesia Group (SEAG) was successful with
an application for a two-day exhibition space in the Green zone, hosted in
the Glasgow Science Centre and on the virtual Green zone on the COP26
website. This will be presented on 10th-11th November, alongside other
exhibitors from academia, businesses, artists, youth groups from across the
UK and the world.

A huge amount of work and effort behind the scenes has led to this, and
continues to be done to ensure that the exhibition of our work is a success.
In particular, Lisa Manchanda from NHS Greater Glasgow and Clyde has
been leading the way, while Pavan Bangalore from NHS Tayside has been
co-ordinating and stitching together a video showcasing the work of the
SEAG. A link to this video can be found on the SEAG Twitter account
@GreenAnaesScot. Ken Barker from NHS Highland, Geraldine Gallagher and
Ewan Wallace from NHS GGC will be on the exhibition stand meeting the
public and possibly visiting VIPs from the Blue Zone. Other SEAG members
including Andrew Grant from NHS Lothian and Iain Kennedy from NHS
Tayside helped with creating posters for the day. Calum MacDonald from
NHS Grampian helped with ensuring our stand followed the Sustainable
Conference rules and created a QRS code poster for our SEAG website
www.greenanaesthesia.scot. I created a slide show of our SEAG members
from across Scotland to display at the event.
Tickets will available free to the general public to attend the event in
person, and for those unable to make it to Glasgow, the event is available
free online https://www.glasgowsciencecentre.org/visit/cop26-green-zone
This is a fantastic opportunity that has been made possible by a lot of hard
work. Well done to all.
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Greener Practice:
The view from primary care
BY ALISON MACTAVISH
TAYSIDE AND FIFE GREENER PRACTICE

The first Greener Practice Group which is largely Primary Care
based was set up in 2017 in South Yorkshire and has grown to
become a national network. There are currently 3 groups in
Scotland in Glasgow, Highland and Tayside and Fife. The group
aims to raise awareness of the health benefits of climate action
and to support the primary care community to take practical
action towards greener practice. Work is ongoing in many areas of
General Practice including waste management streams, inhaler
prescribing, active travel, encouraging green prescribing and
improving recycling. A resource is being developed to help
practices calculate their carbon footprint.

"The group
aims to raise
awareness of
the health
benefits of
climate action
and to support
the primary
care
community to
take practical
action towards
greener
practice"

The Royal College of General Practitioners, RCGP, has also
developed a toolkit to aid practices to work towards net zero.
While this is largely primary care based it could be used as a
framework for any department.
https://www.greenimpact.org.uk/GIforHealth
In Scotland the 3 groups are in touch regularly and are supported
by the RCGP sustainability leads. We held a national event at
climate week discussing Opportunities for Improving Health by
Tackling the Climate Crisis to increase public awareness of the
link between the climate crisis and health.
https://climatefringe.org/events/opportunities-for-improvinghealth-by-tackling-the-climate-crisis/
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The Tayside and Fife group was only set up in June but already
has 70 members. We have a very mixed group with GPs, practice
nurses, practice managers, pharmacists, a number of Public
Health and Medical School colleagues, the Respiratory MCN Lead
Nurse and the Green Health prescribing lead as well as a few
secondary care clinicians. Some practices are already working
their way through the RCGP toolkit while others are hoping to
start. We recently signed a collective letter to the council asking
them to prioritise clean air, access to green and blue space, and
infrastructure for safe active travel. One practice is involved in
the tiny forest project and will be working with the council to redevelop an area of Green Space adjacent to the practice.

At practice level we have a number of projects under way:
We are planning to install an air source heat pump
following a site visit from Zero Waste Scotland
We have undertaken a home visit mileage audit and as a
result have been out for inner city cycle training with
Cycling Scotland. We are now intending to purchase a
couple of previously loved push bikes for housecalls
We are well underway with inhaler prescribing reviews
looking to switch to lower CO2e inhalers where possible
We are also undertaking polypharmacy and chronic pain
reviews and promoting green prescribing where appropriate
One member of staff is our Green Practice champion and is
in charge of reviewing stationery and tea/coffee supplies to
ensure we are using greenest possible, ensuring all rooms
are checked that no equipment is left on, ensuring
rechargeable batteries are charged and monitoring and
arranging rotas for recycling
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View from the Ambulance Service
BY ALEXIS PERCIVAL
ENVIRONMENTAL AND SUSTAINABILITY MANAGER, YORKSHIRE
AMBULANCE SERVICE NHS TRUST
NET ZERO ICS LEAD FOR THE HUMBER, COAST AND VALE
HEALTHCARE PARTNERSHIP

Within the NHS in England, the gauntlet has been thrown down.
The Greener NHS was established in October 2020 and the target
of decarbonising the NHS by 2045 for all emissions and Scope 1
and 2 emissions must be net zero by 2040. The challenge is big for
the world’s largest healthcare organisation and the third largest
public sector organisation and decarbonising will be no easy task.
The healthcare sector has been challenged to decarbonise meter
dose inhalers, eliminate desflurane and Entonox, reduce the
impact of supply chains and stop emissions from road transport
(which accounts for 5% of all UK traffic at any one time). The
impact of pharmaceuticals is being scrutinised with packaging and
manufacturing being assessed. Reusable items are being assessed
with facemasks (Type IIR), masks, goggles, face shields, gowns,
aprons and curtains becoming more common place and
integrated.

"All non
emergency
patient
transport
vehicles will
need to be zero
emissions by
2035"

An announcement at the beginning of October has stated that the
NHS will no longer buy from organisations from 2030 who do not
have a strategy to eliminate their emissions. Large scale
conversations are being carried out to look at the engagement
with the supply chains to look at eliminating emissions and
ensuring that there is an elimination of modern slavery and social
value becomes embedded. All of the NHS was obliged to switch to
renewable energy contracts by April 2021.
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"The ambulance
services are also
starting to
prepare for
adaptation to
different climatic
incidents
including floods,
flash floods, heat
waves,
pandemics, mass
migration and
sea level rise"

Within the Ambulance Service, there has started to be a
push to reduce emissions through the patient transport
and rapid response vehicles. All non emergency patient
transport vehicles will need to be zero emissions by
2035 as laid out in the NEPTS review. The ZERRO, a zero
emission hydrogen and electric front line ambulance will
be unleashed at COP26 in November. Other pure electric
vehicles have been trialled as well to test the range and
viability. To date vehicles have been built that
incorporate roof solar panels, KERs technology, hydrogen
and electric vehicles have been trialled across the UK.

Entonox use has been assessed and the viability of other
products to be used within the ambulance service has
been commenced. Zero emission ambulance stations are
being designed that will be resilient to future potential
issues from brown outs in the electricity supply and
provide power and fuel to future fleets as well as ensure
that the buildings are resilient to floods and over
heating in an uncertain climatic future. The ambulance
services are also starting to prepare for adaptation to
different climatic incidents including floods, flash floods,
heat waves, pandemics, mass migration and sea level
rise, all of which are already affecting the way that our
service operates.
The NHS is starting to prepare for climate change and
mitigate the impact that it is having on communities
across the globe. We have a long way to go but by
sharing our knowledge we can start to drive down
emissions.
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Pharmaceuticals in the
Environment:
From tablets to toilets
BY SHARON PFLEGER AND LYDIA NIEMI

"Our specific
focus is pollution
of our water
environment and
biodiversity with
pharmaceuticals"

NHS HIGHLAND AND ENVIRONMENTAL RESEARCH INSTITUTEUNIVERSITY OF THE HIGHLANDS AND ISLANDS

For the past few years we have been looking at the environmental
impact of medicines. We have been impressed with the work SEAG
have been doing to reduce greenhouse gas emissions – reducing
it dramatically and saving thousands of kg of CO2e that would
otherwise be in the atmosphere.

This article will look at a different aspect of medicines' impact on
our planet. Our specific focus is pollution of our water
environment and biodiversity with pharmaceuticals. This article is
just an introduction and we hope to inspire you to continue to
look at other aspects of your practice and further green the use of
medicines in anaesthesia.

Why focus on pharmaceuticals in the environment?
The prescription of a medicine is the most common intervention in
healthcare. We use them to prevent, diagnose, treat and cure illness.
The use of pharmaceuticals is increasing every year as our population
grows and ages, as technological advances mean we can treat more
conditions and as the public displays a “pill for every ill” modern day
culture turning first to a medicine for any symptoms.
NHS Scotland spends about £1.8 BILLION every year on medicines and
prescribing rates have risen by 35% over the last decade to 2019.
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How do pharmaceuticals enter the environment?
But do you ever give a thought to where the medicine ends up once you’ve prescribed or administered it?
Well, every time someone takes a dose of a medicine between 30-100% of that dose will end up being
excreted and flushed down the toilet into our wastewater systems. In addition, evidence suggests that 50%
of medicines are never taken and some are flushed straight down the loo as people thinks that’s the safest
way to get rid of them. Waste water treatment plants were never designed to remove complex chemical
molecules so inevitably some pharmaceuticals will undergo limited removal and end up being pumped
back into our rivers and oceans.

Pharmaceuticals are now classed as emerging environmental contaminants due to pollution associated
with human use. However, other significant sources of pharmaceuticals include waste from
pharmaceutical manufacturers, our homes, and businesses. Veterinary medicines used in the agricultural
and fisheries industry add further compounds into water; however, in most cases this waste will not go
through municipal wastewater treatment, and may enter the environment directly.

Why should we care about pharmaceuticals in the environment?
With the release of wastewater effluent into surface water,
pharmaceuticals have a direct pathway into the environment. More
than 600 pharmaceuticals and metabolites have been detected in
rivers, lochs, seas, and estuaries around the world, with the number
and concentrations of antibiotics and analgesics topping the list as
having the highest risk quotients for ecotoxicity. The subsequent
environmental impact of this widespread presence is not yet fully
characterised. But behavioural changes in aquatic species have been
reported, such as altered salmon migration in the presence of antianxiety drugs. Similarly, morphological impairments and endocrinedisrupting disease were observed in fish and frogs exposed to
estrogen hormones and antidepressants. Also, antibiotics in surface
water accelerated development of antimicrobial resistance (AMR) in
bacteria.
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The impact is not limited to the environment.
Contamination of raw drinking water sources may result
from pharmaceutical pollution. Their presence has also
been reported in soil after irrigation with reclaimed
wastewater or fertiliser application with treated sewage
sludge. This may result in pharmaceutical uptake into
crops, as observed in potatoes, carrots, tomatoes, and
soybeans. Concentrations of pharmaceuticals within
drinking water and food items would likely be below the
effective concentration of the individual drugs. However,
there is uncertainty on whether exposure to subtherapeutic doses over time, and exposure to complex
mixtures, will lead to negative effects in human health.

For now, what we know is that there is evidence to suggest that pharmaceuticals affect physiology,
reproduction and behaviour in aquatic life which ultimately affects biodiversity and has
ramifications for climate change, and they can be taken up into crops grown on land which has had
sludge spread on it. Most worrying is the acceleration of AMR which is already a key public health
concern moving forward with modelling predicting that AMR will be responsible for 10 million
deaths every year across the globe by 2050 and that the lack of any effective antimicrobial agents
for surgical prophylaxis could see an end to common place operations such as hip replacements
and caesarean sections.

Work in NHS Highland
Scotland has a vested interest in the Hydro Nation and One
Health agendas, which recognise that human health and
environmental health are closely interconnected. The
pandemic has certainly proven that point.Approximately
70% of all emerging and re-emerging pathogens are
zoonotic and jumping from animals to humans. We cannot
protect human health without considering the impact of
human activities on our ecosystems. Water quality is a
central and significant factor to this.
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The One Health Breakthrough Partnership (OHBP) was developed in the Highlands, a unique
collaboration between NHS Highland, The Environmental Research Institute-University of the
Highlands and Islands, Scottish Water and the Scottish Environment Protection Agency (SEPA).
We all recognised that pharmaceutical pollution is a wicked problem, something that no one
person or organisation can solve on their own so we joined forces to provide leadership in the
field and share expertise and resources to achieve our vision for a non-toxic environment and
sustainable healthcare. Work to date has included analysing pharmaceutical pollution in
hospital wastewater in Caithness General Hospital which led to it being the first hospital in the
world to achieve accreditation with the Alliance for Water Stewardship (akin to Fair Trade for
water use), developing patient education about AMR, and preparing a national database on
pharmaceuticals detected in the Scottish water environment.

Work is just starting on piloting a “greener” formulary to avoid (where possible) prescribing
medicines of high environmental risk. We hope to start with non-steroidal anti-inflammatories
(NSAIDs). If anyone is interested in exploring how we might green the use of medicines in
anaesthesia please do get in touch through your SEAG representative and together we all can
begin to explore it.

Find out more about this work
https://ohbp.org/
https://noharm-europe.org/sites/default/files/documents-files/
6831/14-07-2021_Pharmaceutical-residues-in-hospital-wastewater-FINAL.pdf
https://www.youtube.com/watch?v=VBJztG31jRs
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