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Accreditation & Disclosures

Accreditation Statement

In support of improving patient care, this activity has been planned and
implemented by Southwest Idaho Area Health Education Cetner and the
A‘ University of Idaho, WWAMI Medical Education Program. The University of Idaho,
— WWAMI Medical Education Program is jointly accredited by the Accreditation
- Council for Continuing Medical Education (ACCME), the Accreditation Council for
JOINTLY ACCREDITED PROVIDER=  Pharmacy Education (ACPE), and the American Nurses Credentialing Center
INTERPROFESSIONAL CONTINUING EDUCATION (ANCC) to prOVide ContinUing education for the healthcare team.

Financial Relationship Disclosure to Learners
No one involved in planning or presenting this activity has any relevant financial relationships to disclose.



Objectives

-8

*Understand global warming patterns and
overall affect on health

*Stratify health sector contributions to
climate change

*Discuss particulate matter and affect on
respiratory disease

*Highlight forest fires in NW U.S. and affect
on respiratory disease

*Overview management plans and
interventions both for mitigation of air
pollution and treatment of respiratory
disease from a climate change perspective



Climate Change Origins

*Human activities = global warming

*Average temp is 1.1 C above 1850-1900 average
*Emission arising from unsustainable uses
*Climate extremes

*Vulnerable communities are impacted more

*Currently not enough policy/financial support to meet climate goals



Climate Anxiety

Solastalgia

Climate Doom

Eco-grief

Eco-anxiety




Climate Change Anxiety by Race/Ethnicity, Gender, and Generation

% who meet the cut-off to be considered clinically diagnosable on the GAD-2 Climate

Gen Z/Millennial (n = 340)
Gen X (n = 282)
Black (non-Hispanic/Latino) (n = 109)
Female (n = 532)
U.S. Population (n = 1,085) K2
Male (n = 553)
White (non-Hispanic/Latino) (n = 776)
Baby Boomer/Silent (n = 463)

Over the last 2 weeks, how often have you been bothered by the following problems? [Feeling nervous, anxious, or on edge because
of global warming] [Not being able to stop or control worrying about global warming] 0 = “Not at all”, 1 = “Several days”, 2 = “More
than half the days”, and 3 = “Nearly every day”

Responses to the questions were summed to create a score ranging from 0 to 6. People who scored 3 or higher were classified as
having presumptive clinically significant levels of climate change anxiety.

December 2022. Base: 1,085 U.S. adults (n refers to the total number of respondents in the sample)

Source: Yale Program on Climate Change Communication;
George Mason Center for Climate Change Communication * Created with Datawrapper



¢) The extent to which current and future generations will experience a
hotter and different world depends on choices now and in the near term

) 2020
g?g:éﬂ?ﬂgﬁarmer future experiences depend on
than 1850-1900 Future_emissi ons Q/ how we address climate change
1900 1940 1980 l’ scenarios: 2060 2100
very high
] warmin
hlgh continueg
beyond

intermediate 2100

low

very low

I°C Global temperature change above 1850-1900 levels

[ — born
0 05 1 15 2 25 3 35 4 in 2020

g ~70 years
’l old in 2090
ﬁ]ﬂ{gaﬂ _ Y -70 years
= A old in 2050
born g l ‘ 70 years
n1950 1o 4f ) ¥ Jold in 2020

5
7




Warming Trends

a) High risks are now assessed to occur at lower global warming levels

risk is the potential for
adverse consequences

Global surface temperature change Global Reasons for Concern (RFCs)
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Climate Impact and Health %58

°Impacts on climate affect multiple areas of health R et

Agricultural production h ‘ \

Greenhouse gases

*Transportation produces ~20% emissions

*Food distribution contributes ~1/3 of greenhouse
gas emissions

*Biodiversity loss

*Health gains > Cost




Impact of climate change on human health

Severe weather Air pollution

Asthma, cardiovascular disease

Injuries, fatalities, mental

health impacts
Extreme heat . I:'h:.ng-.: invector |-l|:|||||r5_:|.'
Heat-related illness and death, Malaria, dengua, exephalitis,
cardiovascular failure hantavirus, Rift Valley Faver, lyme

disease, chikungunya, West Nile virus

Increasing allergens

Forced migration, civil conflict,
mental health impacts

Respiratory allergies, asthma

Water and food supply impacts
Malnutrition, diarrheal disease

Water quality impacts

&

L
Cholera, cryptosporidiosis, campylobacter,
leptospirosis, harmful algal blooms

Sources: Health Care Without Harm; Arup; LS. Centers for Disease Control and Prevention




Health Care Emissions

*Health sector emits 4.4% of global greenhouse gases

°|f the health sector were a country, it would be the fifth largest emitter on the planet

*US health sector is the #1 contributor of global healthcare emissions, emitting 8.5% of national
greenhouse gases

*Breakdown of components in healthcare system contributing to emissions
* 71% from supply chain

* 17% from facilities and vehicles
* 12% from cooling, heating, electricity, and steam



Healthcare footprint per capita, by percentage of GDP spent on healthcare (tCO2e/capita)
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Effect of Climate Change on Lungs

Increased frequency/severity of
extreme weather events and
climate variability

;&Tﬁ‘} Heat, humidity, efc. Worse air quality
I

Changes in composition, Altered survival, reproduction
production and spread of and distribution of pathogens
aeroallergens causing respiratory infections




Climate change can:

- increase the risk of developing a lung condition, or
- make pre-existing conditions worse.




Ambient Particulate Matter Pollution
(APMP)

*Particles with diameter <2.5 um (PM, ;)

*Small size allows penetration into lungs

€PM2s

Combustion particles, organic
HUMAN HAIR compounds, metals, etc.

B 50-70um <2.5Um (microns) in diameter
b (microns) in diameter

°Induce airway inflammation and aggravate
symptoms in OLD

© PM1o
Dust, pollen, mold, etc.

*Industry is contributing P

*More sustainable strategies to reduce pollution W
causing OLD N y———

FINE BEACH SAND



Chronic cbstructive pulmonary disease

Lower respialony infections
Tracheal, beonchus, and hung cancer
Upper respiratory fections

* Bronchiolitis + asthma in
younger years

* No significant disease in middle
ages

*  Worsening OLD and lung
cancer in elderly

* COPD was the main cause of
medical burden in later years

APMP Burden ||

0.0e+00

#’@@@‘b\-s@@@@@@@@@@@‘@

Chronic obstructive pulmonary deease
Lowar respiratory infections
Tracheal, bronchus, and lung cancer
Upper respiratory indoctons

FIGURE 1 | Sex- and age-specific burden of respiratory disease attributable to ambient particulate matter pollution in 2019. (A,B). DALYs; (C,D). Deaths. DALY,
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FIGURE 3 | Burden of respiratory diseases attributable to ambient particulate matter pollution among 21 regions in 1990 and 2019. The upper column in each group
is data for 2019 and the lower column is for 1990. (A). age-standardized death rate of respiratory diseases; (B). age-standardized DALY rate of respiratory diseases.
DALY, disability-adjusted life year.




FIGURE 4 | Age-standardized DALY rate of respiratory diseases attributable to ambient particulate matter pollution among 204 countries and territories in 2019. (A).
COPD; (B). TBL cancer; (C). LRIs; (D). URIs. COPD, chronic obstructive pulmonary disease; DALY, disability-adjusted life year; TBL, cancer tracheal, bronchus, and
lung cancer; LRlIs, lower respiratory infections; URIs, upper respiratory infections.




Social Inequities

*Affects vulnerable populations
disproportionately

°Disadvantaged groups are less able to

mitigate effects of climate change on
health

°Lower SES people often working in
occupations with higher heat exposures

*Perpetuates a cycle of disadvantaged
groups suffering disproportionately,
which results in greater subsequent
inequality




Reducmg APMP and Respiratory Burden

°In 2013, China created 10 tasks
with measurable goals with the Air
Prevention Pollution and Control

Action Plan (APPCAP)

o °From 2013-2017, China decreased
- PM, . by 33.3% due to APPCAP

°42.7k fewer deaths and 710k fewer
YLL due to measures

M, ; and ozone (in thousands)




PNW Wildfires

*Temperatures are rising

*Forests are drier for longer
periods

°Area burned has increased

*Snowpack is decreasing




Alaska Wildfires

*2.5x more acres burned last 20
years

*By 2050, projected 24-169%
increase burn area

°In large part due to climate changes
*Alaska is leading the way in multiple

depressing statistics
* Largest Tundra (Anaktuvuk — 2007)

* Largest Wildfire (Taylor complex —
2004)

* Most expensive (Swan Lake —2019)

Alaska Wildfire Acreage
Seasonal Total, 1950-2021

) . Million+ Acre Seasons
é Less than Million Acre

Total Area Burned (Acres)

1850 1 19 980 Ll 2 2010
4
g‘ w w Data Source:

puarepl ] ALASRA Alaska Interagency Coordination Center

Annual Temperature Change




Wildfire and asthma exacerbations

New York State
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Wildfires and Health

*Major source of APMP

*Wildfires increase other harmful
chemicals

*APMP gets indoors and into homes

*Immediate/traumatic harms of
wildfires

*Smoke travels long distances

*Puts added stress on health systems



Climate and Economic Toll from Wildfires

°lncreased frequency and intensity of Projected Increase in Risk of Very Large Fires by Mid-Century
wildfires ,

°Increasing wildland-urban interface
development

*Warming weather = bark beetles 2
increased CO2

*Wildfires contribute to climate change
* 3% of annual emissions come from

wildfires
¢ ForeStS dare Importa nt for Carbon -I.ncrea-lse in Weeks with ﬁisk of Very Large Fires (%)
H _ D, |
SequeStratlon 0 50 100 200 300 400 500 600



Wildfire Mitigation Approaches

*Advise patients with pr-existing
conditions

LOW

*Promote safe air when sheltering Indoor PM
ndoor PM,

indoors

*Educate on defending against fires

*Advocate for mitigation strategies
* Land-use policies

* Flame-resistant materials in building
codes

* Smart forestry management funding



Inhalers and Climate Change

°Inhalers are the mainstay of treatment for OLD

*MDIs have more carbon footprint than DPIs
* MDIs use hydrofluorocarbon propellants

°Netherlands study in 2020 highlighted the
potential impacts of MDIs = DPlIs

* Emission reduction if 70% of MDI inhaler users
switched to DPIs

* 1.4 million patients, 364 million inhaler doses
* 49.6% inhaler doses were MDIs

* If 70% reduction was achieved = 63 mil kg CO2e
and 49.1 mil euro savings

| OnetonofCOequals
= 6,060 km by car
% ~ =9 [Citroen Picasso type)

. 4 1return trip

L 1 year in a 25 m2 apariment
Zﬂf with electrical heating

in a recent building

The manufacture of

v . Paris-Casablanca
,s'%_‘l% s by aiplane (economy class) g?g‘::g:ns L
(150,000 sheets of A4 paper)
250 trips between
BB Paris - Marseille sinsn B meproductonof
- ~ by high-speed (215,750 km) St fllﬁ,:‘gS chicken

SOLMCE  QElONCOIDoNe. org e 10é for planefe-energies.com

The relative global warming potentials
of the main greenhouse gases

12,400

Hudrofluorocarbons

{Data: GWPs given for 100 year time horizon, IPCC 2021




Provider’s Role with Inhalers

.I m p rove Ove ra I | q u a I ity Of O LD Ca re THE REFINED ABCD ASSESSMENT TOOL
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Moderate or Severe
M M M Exacerbation History
* Adherence to guideline-directed care i
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. FEV,/FVC < 0.7 cOLD 1 “80 : tc:’ hospital | .
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INITIAL PHARMACOLOGICAL TREATMENT

" DPI>MDI e - U
* Switching to different medication class

0 or 1 moderate

* Use combined inhalers when possible e
* Use MDIs with less propellant

*Climate conscious inhaler prescribing et [SEERRE
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Considerations with Inhaler Prescribing

-

* Reduce Inhaler GHG Emissions by Improving
Quality of Care

= Improve diagnostic accuracy to reduce
misdiagnosis (by increasing use of objective
testing)

¢ Increase adherence to guideline-directed care
to improve disease control

* Ensure appropriate inhaler technique to
improve disease control

B Directly Reduce Inhaler GHG Emissions

* Prescribe a DPI or SMI over an MDI when
initiating therapy

* Change from an MDI to a DPI in the same
class, in patients already on MDI therapy

* Change between medication classes
considered equivalent in guidelines, when it
enables a switch from an MDI to a DPI or SMI

* Combine multiple inhalers into a single

Impact of inhaler
device on
adherence

A

Patient preference

B

option
s Select an MDI with a smaller valve or a lower
GHG propellant
—l Patient age ;
Patient ability: inhalation =
technique and inspiratory Cost for patient
flow rate/pressure and/or healthcare
required \ / system ',
— Side effect

—

&

Environmental footprint |

profile




Inhalers

A

< RS
Metered Dosing Inhalers (MDI) Dry Powder Inhalers (DPI)

4 S
Respiclick
Digihaler
Twisthaler m




MDI vs DPI

*Study in 2021 for COPD patients
* Multicenter RCT with 342 patients

* Cross-over study with triple therapy
MDI and DPI

* DPI was non-inferior to MDI

*Study in 2020 for asthma patients
* RCT with 63 patients asthmatic
patients age >55

* Treated with either MDI or DPI form
of ICS + LABA

* MDI group was non-inferior to DPI

 Study in 2021 for asthma patients
looking more at inhaler carbon
footprint

Post hoc analysis of >2k asthma patients

Patients either kept on MDI or switched to
DPI inhaler, ICS + LABA

>50% decrease in carbon foot print with
DPI group

DPI group also showed better control
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“The Climate Crisis is a Health Crisis”
*COP26, health agenda joins the

picture

*Traditional role of health care HOW TO EAT SUSTAINABLY
providers to provide adaptation

Strategies EXPECATION G REALITY

. NUTRITIONALLY

*More recently an increased call g
for healthcare works to focus on v o
mitigation efforts, sustainability, sy 10
and planetary health

*”Co-benefits”



Tips for the Sustainable Physician

*Acknowledge and discuss

*Attention to high-risk populations
°Nature prescribing
*Environmental monitoring
*Cooling centers

*Promote “co-benefit” activities

°Raise awareness and advocacy

°Interdisciplinary research

°Be an example
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