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Clinical Climate Impact Research – The Lungs as Portal Organ of Climate Change

- From the Epidemiology to the Clinical Practice of Physicians and Patients- Closing the gap -



Impact of Climate Change / Health impact,  IPCC 2007

COPD-Patient

NIEHS 2010http://www.ipcc.ch/activity/uncertaintyguidancenote.pdf



• Obstructive Lung Disease (COPD/Asthma) • Lung Cancer

• Allergic Diseases

Lungs - Portal Organ of Climate Change

Ambrosia

Heat

„Urban Lung Cancer Screening“ ?

www.niehs.nih.gov/climatereport 



Pathophysiology of Heat Stress in the Lungs

Heat-Stress  

• Hyperventilation
• Lung fluid loss
• Lung perfusion ↓ 
• ↑ Airway resistance by stimulating c-fiber nerves
• Lower broncho-constructive threshold
• ↑ Inflammation of bronchial musosa
• Imbalance of defence mechanisms

Airpollution
(O3, PM10, Nox)

Bernstein et al. Chest 2013  

Ozone

Heat

PM/NOx

↑ Temperature
- >Worsening of air quality (NO2)
↑ PM , ↑ Ozon
↑ Allergens

Heath  Risks Concentration problems ↑
Morbidity ↑ Mortality ↑



Heat stress and Emergency Visits in European Cities 

Michelozzi et. al. AJRCCM  2009 Baccini et al. Epidemiology. 19(5):711-719, September 2008.

Increased mortality rate at a temperature rise of 1 °C
in 15 European Cities

65-75 > 75





Why Berlin ?
- not significantly influenced by oceans, mountain ranges or other geographical features
− Heat stress is a common phenomenon, since air conditioning of buildings is not applied. 

Goals
• Quantification of heat-stress hazards and risks  (identification of vulnerable groups)
• Efficiency of technical and non-technical actions (adaptation strategies for patients care)
• Options for implementation



Surface Urban Heat Island

Berlin – Heat stress distribution and mortality (2006/2010) 

Risk Map
potential heat-stress risk
in view of climate change



Topics of Clinical Climate Impact Research
Heat related disease exacerbation ?  

Heat as a disease-promoting factor? 

COPD  Patient (GOLD II-IV) 

Heat related Exacerbation

Morbidity

Mortality

Heat Stress / Air pollution

Vulnerability

Vulnerability

• Who is vulnerable to heat stress?
• Is there a COPD-phenotype ?
• Does air conditioning support reconvalescence from AECOPD ?  

PM10 pollution (annual mean) in the Berlin, Atlas Senatsverwaltung

Rabe, CHEST 2013; 143(3):711–719



Research  Approach 
Vulnerability leads to Hospitalisation of Patients with COPD



• Analysis of
n = 563 patients admitted to the urban hospital via emergency unit
due to AECOPD (Vivantes Klinikum  Berlin- Neukölln)   

• Investigated period Mai 15 – August 31
Years: 2006, 2010, 2011, and 2012

• Climate data from the German Service (DWD)
Tempmax/min/Ø

Hospital Admisssion due to Heat related Exacerbation
during several Summer periods

High summer temperatures induce more  admissions due 
to AECOPD in urban hospitalls (p < 0.05)

The lag effect: The daily maximum temperature and the
number of admissions rises continuously during the 3
days preceding the day with maximum admissions (p <
0.05)



Map of Berlin showing hospitals included into UCaHS trial

Daily max. temperature and emergency hospital
admissions due to COPD (Summer 2012)

Hospital admissions due to AECOPD on days with urban heat stress in Berlin

Differantiation of severity of COPD between heat
related and not heat related admissions

Temp max.

Days of admission

• Retrospective analysis of
• n = 335 patients admitted to hospital  due to exacerbation of COPD   (COPD Guidelines, 2013)
• Investigation period: May 15 – August 31, 2012

• Clinical data from 4 large urban hospitals/ermergency units
– Charité University Hospital and
– Vivantes Clinic Neukölln

• Climate data from the German Meteorological Service (DWD)
• Tempmax/min/Ø

• Air pressure
• Ozone pollution

Phenotype of heat related exacerbator?  







Prospective Randomized Controlled Trial (RCT)
(DRKS 00004931, http//apps.who.int/trialsearch/)

^^

Cooling System:  

Convection free radiant cooling system  using capillary tube mats 

(by Clina Cooling, UK Inc., setpoint T 23°C).

Novel climatization model in the hospital for heat-stress related lung disease exacerbation treatment

Climatized room 23°C      Conventional room until 30.5°C,



Schubert, Witt et al ATS 2016

Climate controlled patients rooms improves the activity and support the early mobilization in urban 
heat-stress related COPD exacerbation (RCT, n= 120)



Impressions about the U.S. Alliance for Climate and Health 

Physicians understood the importance of the Climate
Change for the health of their Patients

Patients understood the importance of Climate Change for
themselves

ATS – Meeting 2015, Denver, CO

Lung Health- Public Health:   Prevention Early detection Protection

Mortality
1900: 300 Tbc - Deaths /100.000 
1950:   40 Tbc - Deaths/100.000
2008:   50 Lung cancer - Deaths/100.000 

X-Ray Truck, 1957 Clinical Climate Impact Research !

http://de.wikipedia.org/w/index.php?title=Datei:Bundesarchiv_Bild_183-45252-0014,_H%C3%B6rselgau,_Verkaufswagen_vor_VEB_Gothania.jpg&filetimestamp=20081204111957
http://de.wikipedia.org/w/index.php?title=Datei:Bundesarchiv_Bild_183-45252-0014,_H%C3%B6rselgau,_Verkaufswagen_vor_VEB_Gothania.jpg&filetimestamp=20081204111957


Lin et al. Environ Health Perspect. 2012 November; 120(11): 1571–1577

Respiratory admissions in NYS due to excessive
heat would be 2 to 6 times higher in 2080–2099 than
in 1991–2004.

Presenter
Presentation Notes
Respiratory admissions per year under the three climate scenarios and two alternate heat indicators. For each heat indicator, the high-emissions scenario (A2) had the highest annual increase in admissions, followed by the mid- (A1B) and low-emissions (B1) scenarios. For each climate scenario, the estimated increase in hospital admissions was greatest for the default AT threshold, followed by the 90th percentile AT and the heat indicator (> 90°F AT). AT = Aparent Temperatur




Concept, expected impacts, linkages to other research and innovation and the overall methodologies

• A demonstrator will be implemented for the City of Berlin. 

• Fine resolution air quality and climate models (temperature) will be used to set up the 

event set, representing chronic as well as extreme conditions. 

• The health damage function will be defined on the basis of the exposure of the 

population, especially the most sensitive ones, considering as well data on affected 

people, just after the extremes and after exposure thresholds are exceeded



Evolution 
• Identification of vulnerable groups
• Reduce Riks, Prevent Risks, 
• Adaptation (climate- adaptive treatments, 

Innovative indoor climatisation

Vermehrungsrate ↑

Urban Heat Stress
Global Warming

Vulnerability to Lung health risks ↑

(Exacerbation, Allergy, Infection and Cancer) 

(Temp. ↑ of Water - Surface )

Trigger-Mechanisms ↑

Microbiome-Change

Mitigation Adaptation
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