in gastroenterologia

14" EDIZIONE

24-25 NOVEMBRE 2023

SEROGAMO

HOTEL EXCELSIOR SAN MARCO
Piazza della Repubblica, 6

Depament of Gastroenterology r
ﬁASST-Rhodense

¢

7

arbag'nate Mllanese and Rho Hospitals, Milano

;\'f“ﬂ | i’

-~
M wﬁ : 7



Competing Interests Disclosure

| herewith declare anything that may potentially be viewed as a conflict

of interest during the past three years such as paid or unpaid
consultancies, business interests or sources of honoraria payments:

None

to X 24-25 NOVEMBRE 2023
en 14" EDIZIONE DERCAMO

in gastroenterologia



UE. Tme
Sierma brought

ey rantal]
sl Mexxdn

Framoe, DT
Arpcsrd beashing 4
rabgre of L59°C i
[ 1L47F) man mmackad - i
,Eanada, 3020 - L
rrcord-brashmg
Ta3 e (28 A ol .i.hiu-mnw.l
s Tell i ore day e By sl b i
b= Mpadpundand i 20 peare. W
nﬂu.m:a
A :hmmhu.m# |
- bin deadly viarm ; i
m“ﬂ“m““ Cuba, 2020 cireiaed mafer disliatisn ”"::l :‘I:"__‘_‘::
MTM‘N"'*“ IR thes Car Db
0N PECETE -
wychgrrR ~ A .-?: 4y ‘
_.—"'- ;’ - |
L Hurricans Irma, 2017 | j S—
e T - h" Thu Frail pewnrtl "
Extroma raisfal Ty Alamic Taricare B3
i Sevase Irma kifled
ﬂﬂmuu e #  morethan 114 peopin
Srinints believs ”
et i ing - Feelka Southrn Airica, 351%
A partal daie © Paraguay. 2017 Sarwwra drowghl wigsd ost

Wagar lanaslades and
Noods wirk Coutad
by by radrdl

Inirviach and Sroph

&L

s § . = Global events
i ,';-3-1_1‘:-"_1_ "g P A record 174 mm This map shows some af the mast
-":';;"”'i “‘ '_::_:';;r""'“' eatreme weather events thal have
it rezarded |

eccured over the pasi decade, including
recard-breaking emperatisres m many -
couniries. Climate gaxperts think that il -
human aclivity made some of these
gvents more likely 1o happan

Extreme weather

In recent decades, extremne weather events, such as searing heatwaves,
flash floods, and huge, powerful hurricanes, have been striking with more
frequency all over the world. Their sheer number, intensity, and wide
distribution appear to indicate a major change in the Earth's climate.
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400 CO2 concentration in atmosphere
over last 800,000 years
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Carbon footprint of heath care activities

* Health care activities 1-5% of human enviromental impact
* 4.4% of greenhouse gas emission worldwide

* Increase of GHG emission by a third in the last two decades

USA+EU+China account for more than half of all emissions

8.5% in USA
7% in Australia,
5% in Canada
3% in England
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* Health care activities 1-5% of human enviromental impact

* 4.4% of greenhouse gas emission worldwide
* Increase of GHG emission by a third in the last two decades
 USA+EU+China account for more than half of all emissions

* 8.5% in USA
7% in Australia,
* 5% in Canada

* 3% in England




A Total Yearly Excess Deaths from Climate Change
as a Function of Global Average Temperatures
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Climate Change

Extreme weather

Air pollution

Vector ecology

Famine & drought

Civil conflict 8 mass migration

Green and Individual and
sustainable care community resilience
Healthcare Needs ' Digestive Health
Energy = Gl related infectious,
Water immune, allergy disorders

Malnutrition

Liver diseases

Disarders of gut-brain interaction
Mental health deterioration

Manufactured materials
Medications
Transport & supply chain

Healthcare resilience

Figure 1. Intersection between health care, climate change, and digestive health and possible intervention areas to affect
change and help mitigate the climate crisis.
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Green endoscopy

 GHGs: gases emitted (carbon dioxide, methane, nitrous oxide, water vapour and ozone)

e Carbon footprint: The amount of GHGs generated by individual, organization or event

* Emission generation vs anthropogenic removal (emission reduction) => net zero emission
over a period of time

Net zero carbon emissions target by the year 2040 by the UK National Health Service
and the National Institute for Health and Care Excellence

Maurice JB, et al. Green endoscopy: a call for sustainability in the midst of COVID-19. Lancet Gastroenterol Hepatol 2020;5:636—8.
Maurice JB, et al. Green endoscopy: using quality improvement to develop sustainable practice. Frontline Gastroenterol 2022;13:342-5.
Torjesen I. NHS aims to become world’s first "net zero" health service by 2040. BMJ 2020;371:m3856.
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Table 1
Main components of a hospital’s carbon footprint [4].

sanyes e
-Fauoqssl,ulm“)

Hospital carbon footprint

Electricity

Heating and cooling

Staff travel and products transportation
Equipment and supplies production and disposal

4 W

mw‘uﬂ&

Delivery of care Supply chain

Emission generation in healthcare could be:
* direct (eg, use of anaesthesia gases)

* indirect (energy consumption)

e supply chain related

Figure 4: Contribution of different sectors to the greenhouse gas emissions of the NHS England, 2019
Data available in appendix 1 (p 39). MDI=metered dose inhaler. NHS=National Health Service.
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Table 1

Main components of a hospital’s carbon footprint [4].

sannlas LEAY
Pgum_ssqulmﬂj

Hospital carbon footprint
Electricity

Heating and cooling
Staff travel and products transportation
Equipment and supplies production and disposal

Delivery of care Supply chain

Medical equipment

Emission generation in healthcare could be:
e direct (eg, use of anaesthesia gases)

* indirect (energy consumption)

* supply chain related

Figure 4: Contribution of different sectors to the greenhouse gas emissions of the NH5 England, 2019
Data available in appendix 1 {p 39). MDI=metered dose inhaler. NHS=National Health Service



Health care’s response to climate change: a carbon footprint  chlorofluorocarbon propellants
assessment of the NHS in England

Imogen Tennison, Sonia Roschnik, Ben Ashby, Richard Boyd, lan Hamilton, Tadj Oreszczyn, Anne Owen, Marina Romanello, Paul Ruyssevelt,

Jodi D Sherman, Andrew Z P Smith, Kristion Steele, Nicholas Watts, Matthew | Eckelman

Personal travel
Bl \isitor travel
[ Patient travel
[ Staff commute

35

30
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I Other procurement
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B Business services

& Non-medical equipment

I Medical equipment
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Figure 2: Time series results for the greenhouse gas emissions of the NHS in England, broken down by source of emission, 1990-2019
Data available in appendix 1 (p 39). MDI=metered dose inhaler. Mt CO,e=megatonnes of carbon dioxide equivalent. NHS=National Health Service.
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Gl endoscopy: the third highest generator of hazardous waste in heath care facilities
1. Anaesthetics (5.96 kg day! bed"),

2. Paediatric and intensive care (3.37 kg day-! bed")

3. Gastroenterology-digestive endoscopy (3.09 kg day' bed-

")
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Endoscopes

Development
Manufacturing
Maintenance
Reprocessing
Waste disposal

Travel needs

Patients

Health care workers
Equipment

Industry

Miscellaneous waste

Personal protective equipment
Packaging

Single-use scrub suits
Biological waste

Building

Lighting, cooling, heating
Electricity & Gas

Water & Food

Beds, blankets, clothes

Endoscopy
environmental
impact

Administration

Computers & electronic devices
Software

Letters and reminders

Data storage

Endoscopy paperwork

» Fig. 1 The environmental impact of gastrointestinal (GI) endoscopy.

Vaccari M, et al . Costs associated with
the management of waste from healthcare facilities: an
analysis at national and site level. Waste Manage Res

2018;36:39-47.

Endoscopy accessories

Development
Manufacturing
Reprocessing
Waste disposal

Education & Research

Conferences & courses
Representative models & simulators
Research studies

Journals

Social media

Medication

Laxatives
Sedatives
Antibiotics
Analgesics

Saline solutions
Ancillary supplies
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» Fig. 1 The environmental impact of gastrointestinal (Gl) endoscopy.
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Environmental Impact of Endoscopy:
“Scope” of the Problem

Swapna Gayam, MD!

Table 1. Waste generated by an endoscopic procedure

Plastic box that contains 4 x 4 gauze Table 2. Energy consumption by our endoscopy unit in a single
Plastic water bottle day
Plastic bite block
Plastic suction canister Unit Energy consumption per day
Plastic suction tubing used for endoscopy Wash machines (5) 24 67 kW h@
Plastic suction canister used by anesthesia . .
Plastic suction tubing used by anesthesia Endoscopy machines (6) e7.00kWh
Plastic suction catheter used by anesthesia Anesthesia machine (6) 12.00 kW h?®
Plastic isolyzer bottle Room lighting (6) 47 88 kW h?
Plastic packaging of biopsy forceps
Total 111.55 kW h?

Plastic packaging of disposable scope buttons
Gloves “Please refer to Tables (see Supplementary Digital Content 1, hiips:/links.lww.
com/AJG/B747) for breakdown of energy calculations.
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PREPROCEDURAL

sTelemedicine use
=Non-invasive alternatives

(FIT. capsule testing)
sElectronic communication
®Priortize high-yield procedures

X

Tuut

‘ -
* “
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GOING GREEN

POSTPROCEDURAL INTRAPROCEDURE

=Paperless digital communication
*Environmental cleaning kits
#Virtual patient follow-up visits
*Energy efficient "smart’ devices
in endoscopy & pathology units

= Assess carbon footprint of
procedure

= Judicious use of instruments

= Appropriate waste disposal

*Thoughtful use of PPE
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*Telemedicine use
=*Non-invasive alternatives

(FIT. capsule testing)
oElectronic communication
#Priortize high-yield procedures
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Adherence to guidelines ensuring the
appropriateness of the indication for Gl endoscopy 20-30% inappropriate use of upper and
is vital to optimizing use of resources lower Gl endoscopy

ESGE-ESGENA consider that reducing the current rate of
unnecessary Gl endoscopic procedures is key to that end

and should be prioritized by Gl endoscopy services and
health care systems. This is probably the most effective ac-
tion to mitigate the GHG emissions of Gl endoscopy.

4 Endoscopy services should )

regularly assess appropriateness Up to 80% reduction in

of endoscopy and take action in surveillance endoscopy
case of inappropriate procedures following guidelines
- /
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Adherence to guidelines ensuring the
appropriateness of the indication for Gl endoscopy 20-30% inappropriate use of upper and
is vital to optimizing use of resources lower Gl endoscopy

ESGE-ESGENA consider that reducing the current rate of
unnecessary Gl endoscopic procedures is key to that end
and should be prioritized by Gl endoscopy services and
health care systems. This is probably the most effective ac-
tion to mitigate the GHG emissions of Gl endoscopy.

4 Endoscopy services should A
regularly assess appropriateness Up to 80% reduction in
of endoscopy and take action in surveillance endoscopy

case of inappropriate procedures following guidelines
o 4




The Italian scenario

45 endoscopies/1,000/year in ltaly (2,699,239 procedures)
54% EGD (1,457,589) and 46% CLS (1,241,650)

5.43 kg of CO,, emitted for EGD

6.71 kg of CO, for CLS

Inappropriate endoscopy-related emission is 4,133 tons (3,527-4,759, 95% ClI)
Inappropriate CLS-related CO2 emission: 2,416 tons (1,833-2,999, 95% CI)
Inappropriate EGDS-related CO2 emission: 1,717 tons (1,694-1,750, 95% ClI)

!

Equivalent to1,760,446 liters of gasoline

Elli et al, GIE 2023
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Optimizing the pre-endoscopic management

Avoid routine pre-endoscopic testing (blood, ECG, Rx) AL\’J/\M

Appropriate use of drugs before, during and after , o (]
the procedure (iv saline, antibiotic prophylaxis, m—) (i02 fc.)lo:;cprlrg OOf 10-1000g for 1 g drug k J H
sedation, antagonists) (1goil 3gCO,) 1B

Low sedation < deep sedation < endotracheal intubation

Use of low-waste less invasive alternatives to endoscopy and
make your endoscopy less impacting
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STATEMENT

4 ESGE-ESGENA recommend using low-waste, less inva-
sive alternatives to endoscopy (e.g. fecal calprotectin,
urea breath test, etc.) within the bounds endorsed by evi-
dence-based clinical guidelines.

to

in gastroenterologia

> Tabled4 Less invasive tests approved by regulatory agencies as alternatives to gastrointestinal endoscopy.

Less invasive test

Fecal immunohistochemical testing [48]

Multitarget DMA stool test

Fecal calprotectin [49, 50]

Urea breath test [51]
Stool antigen test [51]
Cytosponge [52]

Elastography and platelet count [53]

Small-bowel capsule [54]

Esophageal and colon capsules [55]

Transnasal unsedated endoscopy [56]

Indication endorsed by guidelines

Colorectal cancer screening
Triage of symptomatic patients in primary
health care

Colorectal cancer screening

Chronic diarrhea
Monitoring patients with inflammatory bowel
disease

Diagnosis and eradication of Helicobacter pylori

Mone

Screening of esophageal varices in cirrhosis
Monitoring liver disease

Obscure gastrointestinal bleeding
Iron-deficiency anemia
Inflammatory bowel disease workup
Refractory celiac disease

Mone

None

W EDIZIONE || =1 = Fe A

Research

Postpolypectomy surveillance in high risk
individuals

Iron-deficiency anemia
Colorectal cancer prognosis

Endoscopy waiting list triage

Postpolypectomy surveillance

Biomarker in other inflammatory diseases
Protein-losing enteropathy

Barrett's esophagus
Eosinophilic esophagitis

Noninvasive diagnosis and prognosis of liver
disease

Monitoring mucosal healing in Crohn's
disease

Upper gastrointestinal symptoms and
bleeding

Detection of esophagitis and varices
Colorectal cancer screening
Postpolypectomy surveillance
Incomplete colonoscopy

Barrett's esophagus
Eosinophilic esophagitis
Variceal screening
Gastric cancer

24-25 NOVEMBRE 2023




Optimizing the intraprocedural management Take biopsies only when appropriate!

Greenhouse Gas Emissions of Gastrointestinal Biopsy for a Single Patient, by 2 Approaches in kg C()zc (%o of Scenario Total)

STATEMENT

6 ESGE-ESGENA suggest that diagnostic Stratgg'es t.h ot Scenario® Supply Production Chemicals/ Reagent Production Waste Treatment Staff Travel Energy Total
safely reduce the number of samples sent for histological

analysis can reduce the environmental impact. This can Scenario 1 0.11 (38) 0.08 (26) 0.05 (19) 0.04 (13) 0.01 (4} 0.29 (100)
el sl bl ekl e Scenario 2 0.28 (36) 0.23 (29) 0.12 (16) 0.12 (15) 0.04 (5) 0.79 (100}

lines on the indications for endoscopic tissue sampling.

Laboratory “Scenario 1 is 3 biopsy samples in 1 jar. Scenario 2 is 3 bionsv samnles in 3 fjars.
o | >
B B 030- @ e
H B Staff travel
 Step 2 Spqer:il_-ne_n
L el e 0.251 O Waste
I I u n — I
Bl procesecd 1 min) andiling. T 020 m Ch?jm.i;gnlsmeagent
W 0,204 production
Q
Raw Original [ Sterilization Step 4: Tissue O B Su ppw
materials [~ | Tt ring| | packaging (Ty—m— 2 0.154 = production
Step 5: Melt/Scrape autoclaving and ';;
paraffin {1 min) = landfilling bt n
z M
- Paper: 0.10 4 B
; cl Step 6: Block —_— (L]
[ metmvs [ omnecan || ana ey {-[Shiomng }— [Resgemia] { - [MEEMIEE2EY Recycling
0.054
Slcp 7: Slides
stained
Nurha:a_rdnus
Step 8: Slides mﬁgugfm ﬂ.ﬂl} =
taken off stainer 1,21,21,21,21,21,21,21,21,21,2 1,2
= 1 2 3 4 5 6 T 8 9 10 11
,
covershppe B
[ Frocess steps | e Gl Biopsy Process Steps
Step 10: Slides Incineration
{} Staff member to pathologist . .
BFigure 20 Greenhouse gas (GHG) emissions from gas-
-:D 5 Step 11: Pathologist . . .
pen e ] e e - trointestinal (Gl) biopsy by process step (1-11) and by 2
approaches. Scenario 1 uses one biopsy jar; scenario 2 uses

BFigure 10 Process flow diagram of the gastrointestinal biopsy process in a surgical pathology laboratory. 3 biopsv iars.
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Endoscopy’s histopathological output reduction without altering patients’ management

-y
\ i

Adherence to biopsy-protocols guidelines

Adopting optical diagnosis with virtual
chromoendoscopy and magnification

Artificial intelligence

Resect-and-discard strategy for diminutive
polyps
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Optlmlzmg the use of disposable eqUipment Estimating the environmental impact of disposable

endoscopic equipment and endoscopes

Table 1 Hospital endoscopic procedure volume and waste generated during 5-day audit

Sathvik Namburar © ," Daniel von Renteln,? John Damianos,' Lisa Bradish,’
All Low endoscopy volume centre  High endoscopy volume centre  Relative difference* Jeanne Barrett,4 Andres Agu”era_FiSh,S Benoit Cushman-Roisin,G Heiko Pohl'*®
Endoscopic procedures per year, n 15000 2000 13000 6.50 2.5%
Procedures performed during 5-day audit, n 278 37 pLY 6.51 Plast -
astic
Col ies, 135 21 114 5.43
Ez[;)noscoples n - ” 10 1020 15.0% Paper/cardboard E | Potential
- : Metal B | Recycling*: 48%
ERCP, n 7 2 5 2.50 Fabric -
EUS.n 17 1 16 16.00 Composite/plastic
Sigmoidoscopy, n 7 3 4 133 22.7% Composite/metal
Waste produced during 5-day auditt Composite/other
Volume, n trash bins (20 Ga or 76L) 190 19 17 8.95
Mass, kg 619 73 546 7.51 3.0%
Waste per endoscopy 0.1% 1.7%
Volume, n bins (20 Gal or 76 1) 0.61 0.52 0.71 1.37
Direct landfill waste, n bins (%) 0.41 (67) 0.38 (74) 0.43 (61)
Biohazard waste, n bins (%) 0.10(17) 0.14 (26) 0.07 (10)
Recycled waste, n bins (%) 0.10 (17) 0(0) 0.21 (29)
Volume, m* 0.05 0.04 0.05 1.37
Mass, in kg 211 1.96 2.27 1.15 WASTE in VOLUME: Equi\faleﬂt to n
. . : —_—
Direct landfill waste, kg (/o) 1.34 (64} 1.33 (68) 1.36 (50) 1.03 836,000 cubic meters Covering 117 soccer fields
Biohazard waste, kg (%) 0.59 (28) 0.64 (32) 0.54 (24) 0.85 with waste to 1 m depth
Recycled waste, kg (%) 0.18 (9) 0 (0) 36 (16) -
Waste of reprocessing one endoscope
Volume, trzsh bins (20Gal or 75L) 0.07 N/A 0.08 - WASTE In WEIGHT- Equivalent to Q
— . _— L% .
VDIUmE, m 0.005 N/A 0.006 38,100 metric tons
Mass, kg 030 N/A 033 _ 24,900 passenger cars
N/A, not available

*High vs low volume centre.
tWithout reprocessing of endoscopes.
EGD, esophagogastroduodenoscopy; ERCP, endoscopic retrograde cholangiopancreatography; EUS, endoscopic ultrasound.
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Most preferable

X Prevent

Reduce |
Reuse 4

A Recycle

\ Recover Y
X Treat

Dispose /

Least preferable

Fig. 2. The waste-management hierarchy according to the Wordl Health Organiza-
tion (WHO).
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Companents of waste
B Single-use endoscopes

] Endoscope reprocessing
B Recycling
70,000 B Bichazard
B Landfill
60,000
Waste from endoscope

3 50,000 " reprocessing and ’

= +259:, s _

g | e single-use endoscopes

= 40,000

®

1]

3 | 30,000

W

%

2 20,000 i Waste from !:lusposahle .
supplies during endoscopic
procedures

10,000
0
All reusable Single-use All single-use
endoscopes colonoscopes/ endoscopes
duodenoscopes

Datted line = 43,500 metric tons (48,000 US ton), equivalent to the weight of 28 400 passenger cors

Figure 3 Annual waste produced during endoscopic procedures in the
US overall and by proportion of procedures performed with reusable or
single-use endoscopes. Percentages represent the absolute increase in
waste from using disposable endoscopes.

Original research
Estimating the environmental impact of disposable
endoscopic equipment and endoscopes

Sathvik Namburar @ ," Daniel von Renteln,” John Damianos,' Lisa Bradish,”
Jeanne Barrett,* Andres Aquilera-Fish,” Benoit Cushman-Roisin,® Heiko Poh!"**
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70,000 W soraa endoscopic equipment and endoscopes
60,000
Sathvik Namburar @, Daniel von Renteln, John Damianos,' Lisa Bradish,’

Waste from endoscope

" reprocessing and Jeanne Barrett,* Andres Aguilera-Fish,? Benoit Cushman-Roisin,® Heiko Pohl"*>

single-use endoscopes

50,000
40,000

30,000

Waste from disposable
" supplies during endoscopic
procedures

Waste weight in Ton

20,000

10,000

All reusable Single-use All single-use

endoscopes  colonoscopes/ endoscopes
duodenoscopes

Darted line = 43,500 metric tons {48,000 US ton), equivalent to the weight of 28,400 passenger cors

Figure 3 Annual waste produced during endoscopic procedures in the
US overall and by proportion of procedures performed with reusable or
single-use endoscopes. Percentages represent the absolute increase in
waste from using disposable endoscopes.
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Phases in the life NATURAL MANUFACTURING TRANSPORT PROCEDLIRE REPROCESSING DISPOSITION
cycle of an RESOURCES PERFORMANCE
endoscope and -
expected main
ervironmental \";}-:?
mpact 1 l F cxm
L -9 N == > (" [=———9 ” '
= — piy
« CD2 = C02 = C0O2 « OO « 002 = Landfill waste
* Minerzls * Energy + Energy = C02
+ Water * Recycling &
+ Chemicals generation of energy
Reusable 1 endoscope
Endoscopes. needed for 2000 + o bl + T+t 1t g3
current standard) Endoscopies
Single-use 2000 endoscopes
Endoscopes needed for 2000
if used for procedures ++ R ik T~ T+ e
procedures
performed)
Conclusion * Single-use + Single-use = Single-use = Slngle use and * Reusableendoscopes s Single-use endoscopes

endoscopy with

greater nesd for

natural resources
il for non-

endoscopes with
greater carbon
footprint

recycled plastic as
major mat=rial,

* Minerals for

electronic
components.

endoscopes
prabably with
greater carbon
footprint

* Current
manufacturing
plants in Asia and
South Armerica®

reusable
endoscopes with
probably simiar
environmental
impact

with graabar
environmental impact
CO2 related to
endoscope repair and
servicing, heating and
cooling of space

Per reprocessing cycle";
91 L clean water,
0.33kWh energy needs,
and 1L chemicals
{alcahol, detergents,
disinfectants)

= |ncineration of plastic

BEnaErate more watie (net
increased waste per
endoscope 1.0 kg)
Recycling program
Recycling of metal and
electronic components

components = Energy
production at 02 cost
Packaging material and
transport to send for
disposal management (one
site in the US)

Life cycle of an endoscope from manufacturing to disposal. Up-arrows indicate a possible harmful impact on the environment. *Boston
Scientific and Ambu. tData obtained from Olympus endoscope washing machines. One cycle cleans two gastroscopes or colonoscopes and one
duodenoscope.
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Environmental and health outcomes of single-use versus L)

reusable duodenoscopes k4

Nguyen Nhat Thu Le, BA," Lyndon V. Hernandez, MD, MPH,” Nimish Vakil, MD,” Nalini Guda, MD,’
Casey Patnode, MD, MPH," Olivier Jolliet, PhD""

Ann Arbor, Michigan; Milwaukee, Summit, Madison, Wisconsin, USA

GRAPHICAL ABSTRACT

Manufacturing Life Cycle — |

B‘n dfs.‘nf s -
Reusable o » Serious
duodenoscope i L S , infection
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. 2y Environmentally
Single-use mediated health

impacts
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Does telemedicine reduce the carbon
footprint of healthcare? A systematic review

Table 1. Distance and carbon savings of telemedicine studies

Study Study region Average distance saving Carbon footprint
(km/consultation) (kg CO2e/consultation)
Beswick et al (2014) California, USA 1,387 372
Connor A et al (2011) Warwickshire, UK 393 8.05
400 - Connor MJ et al (2019) London, UK 15.0 2.93 (car)
E 350 o 0.70 (underground train)
pu Dorrian et af (2009) Scotland, UK 698 123 (air)
g 07 o Dullet et al (2017) California, USA 447 102
3,207 o Holmner et al (2014) Vasterbotten, Sweden 346 87 4 (Leduc LCA model)
S 200 + _ 176 (Lenzen LCA model)
'E; 150 SRREEE Road travel Masino et al (2010) Ontario, Canada 901 220
= 100- P i - prree Miah et al (2019) London, UK 18.2 3.5 (car)
S g i (road travel) 0.86 (underground train)
3 0 _F,o-“' | | | | | | | | Oliveira et al (2013) Alentejo, Portugal 111 220
0 200 400 600 800 1,000 1,200 1,400 1,600 Paquette et af (2019) Michigan, USA 50.2 11.2
Average distance saving, km/consultation Robinson et al (2017) Texas, USA 1,061 271
Fig 2. Carbon footprint against travel distance savings of telemedicine Vidal-Alaball et al (2019) Catalonia, Spain 213 3.25
interventions. Whetten et al (2019) New Mexico, USA 381 306 (air)
Wootton et al (2010) Scotland, UK 126 269

Future Healthcare Journal 2021 Vol 8, No 1: e85-91

in gastroenterologia

LCA = life cycle assessment.
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Does telemedicine reduce the carbon Lot s

footprint of healthcare? A systematic review L -

Table 1. Distance and carbon savings of telemedicine studies

Study Study region Average distance saving Carbon footprint
(km/consultation) (kg CO2e/consultation)
Beswick et al (2014) California, USA 1,387 372
Connor A et al (2011) Warwickshire, UK 393 8.05
400 = Connor MJ et al (2019) London, UK 15.0 2.93 (car)
'E 350 ' 0.70 (underground train)
pu Dorrian et al (2009) Scotland, UK 698 123 (air)
g 07 .. Dullet et a/ (2017) California, USA 447 102
2,27 e Holmner et al (2014) Vasterbotten, Sweden 346 87.4: (Leduc LCA model)
S 200 - 176 (Lenzen LCA model)
i 150 T aeaa Road travel Masino et al (2010) Ontario, Canada 901 220
% 100 P Cine of est i Rl EATACCIE) rondon. UK 182 2o
_E 50 (road travel) 0.86 (underground train)
3 0 _F?,u""' | | | | | | | | Oliveira et al (2013) Alentejo, Portugal 111 220
0 200 400 600 800 1,000 1,200 1,400 1,600 Paquette et al (2019) Michigan, USA 50.2 11.2
Average distance saving, km/consultation Robinson et al (2017) Texas, USA 1.061 271
Fig 2. Carbon footprint against travel distance savings of telemedicine Vidal-Alaball et af (2019) Catalonia, Spain 213 3.25
interventions. Whetten et al (2019) New Mexico, USA 381 306 (air)
Wootton et al (2010) Scotland, UK 126 269

LCA = life cycle assessment.

Future Healthcare Journal 2021 Vol 8, No 1: e85-91




Reduce paper in
Endoscopy

Reduee
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GREEN HOSPITAL

What is Green Hospital?

: i - Thinks green durin;
Choase 2 enwru_nmentally conslrucliogn and Imep: the
friendly site . :
The Green greening process going
Hospital
is defined as
a hospital
Utilizes sustainable that has
and efficient designs taken the
initiative to
do one or
Recycle bins more of the
Uses green building following
materials and products Reduce Co, generation

Recycle
materials ERREE)
PrDthe the . Endoscopy raom: before intervention Endoscopy room: after intervention
message DEC . @
PL
- - ]
T LANDFILL WASTE ImllJTm'iillImE RECYLED PLASTIC *
Review Figure 1 Placement and relocation of bins within endoscopy rooms: before and afer intervention. DEC, dsposal endoscopic cabinet; B, hospial = " . o Drigdan -
Sterilisati on bed; HWB, hand washbasin; L, landfill waste; PL, plastic waste; PP, paper waste; RMW, regulated medical waste. 7
Absorbtion .
process i ]
pads ivonreqelble ks
Targeted intervention to achieve waste reduction in
Review gastrointestinal endoscopy
need for

. Jogo A Cunha Neves @, Joana Roseira @, Patricia Queirgs,*
sterile water Helena Tavares Sousa @ ,"? Gianluca Pellino © > Miguel F Cunha @ >*
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Advocacy

Rasing awareness
Sustainable industry
Green purchasing
Patient empowerment
Circular economy

Education & Research Green

Sustainability as a domain of Gl
endoscopy curricula

Green research & guidelines
Online and hybrid congresses and courses
Simulators

Green quality

Implementation of high quality endoscopy
Sustainability as a quality domain
Environmental key performance measures

» Fig.2 The path towards sustainable endoscopy.

endoscopy

Clinical & endoscopic management
Appropriateness & adherence to guidelines
Selective biopsy sampling

Use low-waste, less invasive alternatives
Adequate technique selection
_ Rational use of accessories

. Telemedicine

Endoscopy logistics
- Sustainable architecture
- Optimize spaces and patient workflow
- Avoid overheating and overcooling
~ Waste management (Reduce-Reuse-Recycle)
Energy efficiency
Favor renewable energies

Single-use products

Be aware of environmental impact

Ensure adequate waste segregation and processing
Avoid routine use of single-use endoscopes
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1698 Pohl et al Gastroenterology Vol. 163, No. 6

Our Vision:  Digestive health care for all that aligns with planetary health.

Our Mission: The participating Gl societies commit to promote and support sustainable

digestive health care for all.
Gastroenterology 2022;163:1685-1701

Clinical setting: Devise and foster sustainable clinical practices to reduce waste and carbon
emission, AGA SECTION
Education: Raise awareness and share sustainability practices with society members and Gl MU'tiSDCiBt}' Strategic Plan on Environmental Sustainahility g
patients regarding the interaction between climate change, digestive health, and healthcare . ) ) ) ]
services. Heiko Pohl,"* Rabia de Latour,” Adrian Reuben,” Nitin K. Ahuja,” Swapna Gayam,”

Rohit Kohli,” Deepak Agrawal,” and M. Bishr Omary”

Research: Raise and allocate resources to support research at the intersection of the
environment, climate change, and digestive health.

Society efforts: Achieve enviranmentally and organizationally sustainable activities acraoss all
society mission areas.

Intersociety efforts: Collaborate with national and international Gl and hepatology societies
to advocate for and support implementation of sustainable practices.

a0

Industry: Engage with Gl- and hepatology-focused industry and pharmaceutical partners to
develop environmentally friendly products rooted in sustainable economy principles.

Advocacy: Advacate for policies that promote enviranmentally sustainable Gl practices, Figure 2.Vision, mission, and stra-
tegic goals.
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Quantifying the climate benefits of a virtual ===

versus an in-person format for an international The conversion of the 2021 Consortium of Universities
conference for Global Health (CUGH) conference, planned in-person for
Jacqueline R Lewy', Casey D. Patnode', Philip J. Landriaan®?, Joseph C. Kolars" ® and Brent C. Williams' H
Houston, TX USA to an all-virtual format
Table 1 Number of attendees utilizing air travel
Miles per round trip Number of Emissions
attendees averted
(MtCO,)
= 1000 57 8.94
1001-2000 291 110.21
2001-3000 639 360.04 Consumer
3001-4000 306 23252
4001-5000 17 17.85 Travel component Car'bo'n
emissions
JOO1—6000 5 _J,BJ El\rert'ed (Mtco:)
6001-7000 7 10.02
Driving to/from Houston 768
8001-9000 0 0 9 (total)
9001-10,000 30 68.46 Total 2443.82 20.8
> 10,000 389 1598.23 Electricity
2.6
(12.5%)
Table 2 Number of attendees traveling by vehicle C;azs
Miles per round trip Number of Emissions (15_.40/",)
attendees averted
(MtCO,)
= 100 74 0.12
101-300 32 1.61
301-600 48 6.07 Lewy et al. Environmental Health (2022) 21:71

https://doi.org/10.1186/512940-022-00883-7
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Barriers to green endoscopy

f =
Knowledge gap

Quality compromise
=Lack of evidence & data

= No formal training #=Reduced equipment can prevent
*Guidelines lack infarmation aggressive interventions
impact on environment =Fear of malpractice
=Fear of missing lesions
. . J
[ 8 4 y
Financial Regulatory requirements
=Yolume dependent BREEN ENDUSCUPY e Strict infection prevention
®Development of new techniques protocols
*Profits driven by numbers =Device certifications
=|egal implications
N r L y
" ™ i - 2
Pandemic pressure Lack of incentives
= Signficant backlog of cases .N:: ;:::th:::;;;::; :tnn—frea
=[ncentive for screening procedures ® Armount of GHG not monitorad
(higher number colonoscopies/EGDs) =Standards for carbon foot print
#Goals to prevent infection transmission absent
\. y A\, y

Barriers to green endoscopy. EGD, oesophagogastroduodenoscopy; GHG, greenhouse gas.
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Barrfers to green endoscopy D gespeTie gD
f . ’” .
piRnwiorae Quality compromise
=|ack of evidence & data
= No formal training #=Reduced equipment can prevent
#Guidelines lack information aggressive interventions
impact on environment =Fear of malpractice
L =Fear of missing lesions
o v
i N - R
Financial Regulatory requirements
=Volume dependent BREEN ENDUSCUPY eStrict infection prevention
®Development of new techniques protocols
*Profits driven by numbers =Device certifications
=|egal implications
N r L y
i i Lack of incenti
Pandemic pressure O InCAREE,
= Signficant backlog of cases .N:;:;:;h::;ﬁ;:::::n_h“
= |ncentive for screening procedures ® Armount of GHG not monitorad
(higher number colonoscopies/EGDSs) «Standards for carbon foot print
=Gioals to prevent infection transmission ahsent
. r N )

Barriers to green endoscopy. EGD, oesophagogastroduodenoscopy; GHG, greenhouse gas.



In the future, |WI|® “

bl [~ | Telemedicine
Reusable cap E f eco-responsible dew'
o .-\".

_J
Reusable clothes |' '.

[ 3% '
. fﬂf? _ ﬁ Validated indications for

procedures and biopsies

- . Bike or public transport
No plastic cup l \ Rational use of devices k"L /
B = Reduce
= Reuse
Reusable shoes = Recycle

-

Virtual training

Choose the less resource-
intensive technique = -

Adequate waste segregation

Computer switch-off
I e

» Fig.3 The “eco-endoscopist.”

de Santiago Enrique Rodriguez et al. Reducing the... Endoscopy 2022; 54 | © 2022, Furopean Society of Gastrointestinal Endoscopy. All rights reserved,
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* Health care activities 1-5% of human enviromental impact
* 4.4% of greenhouse gas emission worldwide

* Increase of GHG emission by a third in the last two decades
 USA+EU+China account for more than half of all emissions

* 8.5% in USA

e 7% in Australia,
* 5% in Canada

* 3% in England
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Table 1

Main components of a hospital’s carbon footprint [4].

sannlas LEAY
Pgum_ssqulmﬂj

Hospital carbon footprint
Electricity

Heating and cooling
Staff travel and products transportation
Equipment and supplies production and disposal

Delivery of care Supply chain

Medical equipment

Emission generation in healthcare could be:
e direct (eg, use of anaesthesia gases)

* indirect (energy consumption)

* supply chain related

Figure 4: Contribution of different sectors to the greenhouse gas emissions of the NH5 England, 2019
Data available in appendix 1 {p 39). MDI=metered dose inhaler. NHS=National Health Service
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endoscopy: the third highest generator of hazardous waste in heath care facilities

1. Anaesthetics (5.96 kg day! bed-"), - O e e
2. Paediatric and intensive care (3.37 kg day™' bed™) analysis at national and site lovel. Waste Manage Res
3. Gastroenterology-digestive endoscopy (3.09 kg day ' bed-  2018;36:39-47.

Vaccari M, et al . Costs associated with

")

Building

Lighting, cooling, heating
Electricity & Gas

Water & Food

Beds, blankets, clothes

Endoscopes

Development
Manufacturing
Maintenance
Reprocessing
Waste disposal

Travel needs

Patients

Health care workers
Equipment
Industry

Miscellaneous waste

Personal protective equipment
Packaging

Single-use scrub suits
Biological waste

Infrastructure

Endoscopy
environmental
impact

Administration

Computers & electronic devices
Software

Letters and reminders

Data storage

Endoscopy paperwork

» Fig. 1 The environmental impact of gastrointestinal (Gl) endoscopy.

Endoscopy accessaories

Development
Manufacturing
Reprocessing
Waste disposal

Education & Research

Conferences & courses
Representative models & simulators
Research studies

Journals

Social media

Medication

Laxatives
Sedatives
Antibiotics
Analgesics

Saline solutions
Ancillary supplies
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PREPROCEDURAL

*Telemedicine use
=*Non-invasive alternatives

(FIT. capsule testing)
oElectronic communication
#Priortize high-yield procedures

-
\ ‘..1'
*.I l"‘

GOING GREEN

POSTPROCEDURAL

INTRAPROCEDURE

=Paperless digital communication
=Environmental cleaning kits

= Assess carbon footprint of

R patent follow-UpKIEY -Judicilr:l::uscz::r:f instruments
=Energy efficient ‘smart’ devices Biboropriots wasts disposal

in end & pathol its
in endoscopy & pathology un =Thoughtful use of PPE
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Adherence to guidelines ensuring the
appropriateness of the indication for Gl endoscopy 20-30% inappropriate use of upper and
is vital to optimizing use of resources lower Gl endoscopy
\_ /

ESGE-ESGENA consider that reducing the current rate of
unnecessary Gl endoscopic procedures is key to that end
and should be prioritized by Gl endoscopy services and
health care systems. This is probably the most effective ac-
tion to mitigate the GHG emissions of Gl endoscopy.

(Endoscopy services should )
regularly assess appropriateness Up to 80% reduction in
of endoscopy and take action in surveillance endoscopy

case of inappropriate procedures following guidelines
\_ J
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Fig. 2. The waste-management hierarchy according to the Wordl Health Organiza-
tion (WHO).
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B rdomope s Estimating the environmental impact of disposable
70,000 W soraa endoscopic equipment and endoscopes
60,000
Sathvik Namburar @, Daniel von Renteln, John Damianos,' Lisa Bradish,’

Waste from endoscope

" reprocessing and Jeanne Barrett,* Andres Aguilera-Fish,? Benoit Cushman-Roisin,® Heiko Pohl"*>

single-use endoscopes

50,000
40,000

30,000

Waste from disposable
" supplies during endoscopic
procedures

Waste weight in Ton

20,000

10,000

All reusable Single-use All single-use

endoscopes  colonoscopes/ endoscopes
duodenoscopes

Darted line = 43,500 metric tons {48,000 US ton), equivalent to the weight of 28,400 passenger cors

Figure 3 Annual waste produced during endoscopic procedures in the
US overall and by proportion of procedures performed with reusable or
single-use endoscopes. Percentages represent the absolute increase in
waste from using disposable endoscopes.
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Does telemedicine reduce the carbon Lot s

footprint of healthcare? A systematic review L -

Table 1. Distance and carbon savings of telemedicine studies

Study Study region Average distance saving Carbon footprint
(km/consultation) (kg CO2e/consultation)
Beswick et al (2014) California, USA 1,387 372
Connor A et al (2011) Warwickshire, UK 393 8.05
400 = Connor MJ et al (2019) London, UK 15.0 2.93 (car)
'E 350 ' 0.70 (underground train)
pu Dorrian et al (2009) Scotland, UK 698 123 (air)
g 07 .. Dullet et a/ (2017) California, USA 447 102
2,27 e Holmner et al (2014) Vasterbotten, Sweden 346 87.4: (Leduc LCA model)
S 200 - 176 (Lenzen LCA model)
i 150 T aeaa Road travel Masino et al (2010) Ontario, Canada 901 220
% 100 P Cine of est i Rl EATACCIE) rondon. UK 182 2o
_E 50 (road travel) 0.86 (underground train)
3 0 _F?,u""' | | | | | | | | Oliveira et al (2013) Alentejo, Portugal 111 220
0 200 400 600 800 1,000 1,200 1,400 1,600 Paquette et al (2019) Michigan, USA 50.2 11.2
Average distance saving, km/consultation Robinson et al (2017) Texas, USA 1.061 271
Fig 2. Carbon footprint against travel distance savings of telemedicine Vidal-Alaball et af (2019) Catalonia, Spain 213 3.25
interventions. Whetten et al (2019) New Mexico, USA 381 306 (air)
Wootton et al (2010) Scotland, UK 126 269

LCA = life cycle assessment.

Future Healthcare Journal 2021 Vol 8, No 1: e85-91
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Barrfers to green endoscopy D gespeTie gD
f . ’” .
piRnwiorae Quality compromise
=|ack of evidence & data
= No formal training #=Reduced equipment can prevent
#Guidelines lack information aggressive interventions
impact on environment =Fear of malpractice
L =Fear of missing lesions
o v
i N - R
Financial Regulatory requirements
=Volume dependent BREEN ENDUSCUPY eStrict infection prevention
®Development of new techniques protocols
*Profits driven by numbers =Device certifications
=|egal implications
N r L y
i i Lack of incenti
Pandemic pressure O InCAREE,
= Signficant backlog of cases .N:;:;:;h::;ﬁ;:::::n_h“
= |ncentive for screening procedures ® Armount of GHG not monitorad
(higher number colonoscopies/EGDSs) «Standards for carbon foot print
=Gioals to prevent infection transmission ahsent
. r N )

Barriers to green endoscopy. EGD, oesophagogastroduodenoscopy; GHG, greenhouse gas.
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