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Facts about climate change

• Climate change refers to long-term shifts in temperatures and weather 

patterns

• 7 million premature deaths every year due to the combined effects of 

outdoor and household air pollution

• By 2030 onward ,  CC is expected to cause 250 000 additional deaths per 

year, from malnutrition, malaria, diarrhea and heat stress.

• The direct damage costs to health :  US$ 2–4 billion per year by 2030



Important environmental exposures 

• Aeroallergens 

• Air pollution 

• Natural disasters

European Respiratory Review Jun 2014, 23 (132) 161-169



Impact of CC in Africa region : WHO Africa 

• In the last 20 years , out of 2021 public health 

events recorded 56% were climate-related

• 28% of health emergencies were vector born

• Floods were the most frequent event (33%) 

of all the reported natural disasters

• An additional 78 million people in Africa face 

chronic hunger by 2050



Climate change and child health :Lancet Planet Health 2021 



Pathophysiology 

In utero: ?placental inflammation ,developmental and epigenetic 
changes  

Inflammation : increased inflammatory cell , epithelial barriers 
damage, increased susceptibility

Oxidative stress: gene activation, reactive species production  

Cell death   



Why are children more susceptible ?

• Immature physiology and metabolism 

• Incomplete development 

• Higher exposure to air, food, and water per unit body weight

• Unique behavior patterns

• Dependence on caregivers
Environ Health Perspect. 2011;119(3):291–298



What are the respiratory impacts?

• Asthma 

✓Increased exacerbation of asthma 

✓Declining lung function 

✓Increased ER visits

Biomed J. 2022 Feb;45(1):88-94



…..Cont

• Respiratory infections and acute respiratory symptoms 

✓ 1.8-fold increase in the risk of pneumonia in children aged under 5 

years

✓ Cough , wheezing frequently encountered 

✓ Increased carriage of pathogens

• Abnormal lung function Int. J. Environ. Res. Public Health 2020, 17, 6178



…Cont

• Ambient temperature change 

• Rise in allergic rhinitis 

• Increased hospitalization for respiratory 

infections 

• Increased mortality and morbidity of asthma 

European Respiratory Review Jun 2014, 23 (132) 
161-169



Challenges for Africa  

• Limited diagnostic capacity 

• High burden in mortality and morbidity 

• Lack of cost-effective and quality assured medications

• Poor primary health care capacity 

• Lack of organized health promotion programs
J Pan Afr Thorac Soc 2022;3:105-20.



What are Hydrofluorocarbons?

• Hydrofluorocarbons  are 

• greenhouse gases

• short-lived climate pollutants

• more potent global warming gas



Kigali Amendement

• The Kigali Amendment is an international agreement to gradually reduce 

the consumption and production of HFCs.

• High income countries :  are committed to reducing the use of HFCs by 45% 

by 2024 and by 85% by 2036, 

• LMIC :  are committed to reducing its consumption by 80% by 2045



What is the impact for respiratory 
medicines?

• 2/3 of all doses prescribed use  pMDI using HFC

• In 2019, 480M packs prescribed, equating to 2400 doses taken every second

• In 2014, HFC emissions from MDIs represented only 0.03% of annual 

global greenhouse gas emissions

Drug Des Devel Ther. 2020 Jul 29;14:3043-3055



Implementation challenge 

• High price 

• Difficult  to coordinate the 

actuation of the spray with 

inhalation

Drug Des Devel Ther. 2020 Jul 29;14:3043-3055
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• A systematic review published in Lancet Global health : 

• Only 10 % met the 80% availability target for short-acting beta-agonists 

(SABAs), 6% for the inhaled corticosteroids , and very few for the 

combination 

• SABA inhalers typically cost around 1–4 days’ wages, ICSs 2–7 days, and ICS–

LABAs at least 6 days. 
The Lancet Global Health, Volume 10, Issue 10, 
e1423 - e1442



…cont

Can Africa afford the switch of HFC to  new formulations 
using propellants with lower GWP?



Conclusion 

• CC impact on respiratory disease is a global public health.

• Asthma , COPD , respiratory infections , allergic rhinitis are the main diseases

• Access and affordability of inhaled drugs in LMIC are challenges for LMIC 

• Emphasis have to be made to enhance access of new formulations using 

propellants to LMIC .
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Air pollution and climate change intertwined
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Haines et al NEJM 2019



A life-course perspective
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Melén, Koppelman et al. Lancet Child & Adolescent Health 2022 Agusti, Melén et al. Lancet Resp Med 2022



Children are particularly vulnerable to 

environmental hazards:

- More time outside, physically active 

- Higher rates of breathing and 

ventilation rates relative to body size

- Narrower airways 

- Ineffective airway particle filtering

- Underdeveloped detoxification 

systems

- Typically don’t choose lifestyle and 

environment

https://www.dnaindia.com/

https://www.svt.se/nyheter/inrikes/avgaser-ger-barn-samre-lungor

https://www.dnaindia.com/
https://www.svt.se/nyheter/inrikes/avgaser-ger-barn-samre-lungor


Air quality index, March 19th 2023
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Melén and Guerra, F1000Res 2017

Lung development from childhood to adulthood

Potential lung function catch-up
- Genetics and host factors
- Exposure avoidance
- Diet?
- Physical activity?
- Supplementation of
beneficial factors?

- Prevention and/or treatment
via precision medicine?

Low lung function growth trajectory due to e.g. 
- Genetics
- Preterm birth
- Early life environmental exposures
- LRTI
- Childhood persistent asthma

Normal lung function growth trajectory 
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Early-life events linked to lung health in young adulthood (age 21-24 y)

• Chronic bronchitis 5,5%
• Irreversible airflow limitation 

according to COPD-criteria 2%

• Cough, phlegm, recurrent airway
infections and respiratory symptoms

• Air pollution exposure 0-1 y strongly
associated (OR 2-3)

• RSV bronchiolitis / pneumonia  0-1 y
OR 3.6 for airflow limitation

• Active smoking OR 3.8 for bronchitis

• Breastfeeding OR 0.66 for bronchitis

Wang et al, Eur Resp J 2021; Thorax 2021
Illustration: Fuad Bahram

https://news.ki.se/early-life-events-linked-to-lung-health-in-young-adulthood

https://news.ki.se/early-life-events-linked-to-lung-health-in-young-adulthood


Air pollution not only associated with lung function….
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Lancet Reg Health Europe 2023



Beyond air pollution
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Melén, Koppelman et al. Lancet Child & Adolescent Health 2022
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Alpha-gal Syndrome Factsheet | Ticks | CDC

Allergy Healthcare Resources & Education | Allergy & 

Autoimmune Disease (thermofisher.com)

https://www.cdc.gov/ticks/alpha-gal/resources/alpha-gal-syndrome-factsheet.html
https://www.thermofisher.com/diagnostic-education/hcp/wo/en/allergy.html


How can we mitigate climate change effects?

18
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Lancet 2023
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• Acknowledge and discuss with patients (also the children!) and colleagues climate change effects on respiratory health
• Improve and provide continued education of healthcare professionals on the impact of climate change
• Focus attention on high-risk and vulnerable populations, in our case children with potentially severe disease
• Promote climate-friendly activities and lifestyle among clinicians and patients that will lead to personal health and

planetary co-benefits
• Raise awareness of the impacts of climate change and to boost national/international policy action
• Conduct interdisciplinary research to advance knowledge on climate change health impacts and adaptation

mechanisms
• Act as an example in reducing greenhouse gas emissions in clinical practice (e.g. prescribe DPIs instead of pMDIs when

possible) and in our daily activities
• DPI from age 5-6 years (depending on the child) and whenever possible
• Strive for optimal asthma control – minimize SABA overuse

DPI = dry powder inhalator pMDI = Pressurized metered-dose inhalers

In clinical practice and research we could…..
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Not everything is getting worse



Conclusions

• Air pollution exposure and climate change is strongly linked

• Effects associated with respiratory health across the life-course 

• Children are particularly vulnerable; lung development, asthma, respiratory 
infections etc

• Climate change → altered biodiversity, pollen levels, exposures

• Time to act! 

• Risk mitigate is possible
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