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Histopathology of Asthma and COPD
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Decramer et al., Lancet, 2012




Gene-Environment Interaction
In Chronic Inflammatory Disease

Renz H, von Mutius E, et al. Nature Immunology 2011;12:273-7.

Renz H, Autenrieth IB, Brandtzeag P, Cookson WO, Holgate S, von Mutius E, et al.
JACI 2011;128(6):25-49.




M2Q diagnoses of asthma and COPD based on nationwide
contractual medical billing data for 2017

~ 2.002.800 =~ 607.900 = 2.021.600

(43%) (13%) (44%)

Versorgungsatlas.de / Akmatov et al. 2020




Access and use of in- and outpatient data (WP1)
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Challange :Overcoming obstacles to obtain data
suitable for analysis

Running analysis on extracted data without
considering sources of bias

* missing data (at random, systematic)
* inplausible data

 unknown variables or information, not
controlled for, and possibly not equally
distributed between groups of comparison

* [imitation in available data

need to combine data for better
phenotyping/mapping/etc.
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Use Case 2: Major Pulmonary Disaese

Alpha-1 antitrypsin deficiency (AAT):
* Co-morbidities in COPD with / without AAT-deficiency
« Comparison to register-studies

COPD:
* Predictors for length of hospital stay & mortality
» Descriptive analysis

Pneumonia:

» Differences in diverse parameters between pneumonia, COPD, overlap and sepsis
» Differences in outcome: length of hospital stay & mortality

Asthma:
» Predictors for length of hospital stay

* Multivariate analysis by Cox Proportional Hazard Model
« COVID-19

Publikationen

« Skevaki, Rohde, Seidemann, Grinewaldt, Renz et al.
Comorbidity defines asthmatic patients‘ risk of COVID-19
hospitalization: A global perspective

JACI 2022

« Zobller et al.
Alpha-1-Antitrypsin-Deficiency is asscociated with a
lower cardiovascular risk: an approach based on federated learning

*  Weckler et al.

Blood eosinophil count predicts disease severity in hospitalised
community-acquired pneumonia
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COPD and asthma:
longitudinal and cross-
sectoral real-world data for
machine learning application
for quality improvement and
knowledge acquisition
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Continuous training
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Age-specific treatable traits of asthma exacerbation
— pediatric perspective (WP5)
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Pediatric and Adult Pulmonology
Private Practices
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The role of gene — environment interactions in lung disease: the urgent
need for the exposome

External exposome

Breath, Saliva and Sputum

Blood

Lung fluids and Biopsies

Internal exposome

Biospecimens for investigation

Urine and Faeces

Targeted Omics Integrated

... e000000000000000C22D Wheelock et al,

S0, and NO, Metabolomics and Proteomics Mixed omics E u r O p e an R eS p

Ozene and particulate matter Genomics Modelling

Radon Adductomics Disease pathways J O u r n aI 2020




Integrating personal health data with environmental
data for secondary prevention (WP4)

PROSPECTIVE FOLLOW-UP
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Wearable devices and their attached locations on the human

Microphone
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Sensors embedded in clothing
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Vijayan et al., Sensors, 2021




Local climate /local pollution
Hospital

Inpatient

Laboratory
biomarkers

Biosens
< wes ) wes
m ' W—- = Practice

Thorax

Outpatient
imaging

Lung
function

University
Hospital
Outpatient

Co-
morbidities

=;:<; [+

COPD and asthma:
longitudinal and cross-
sectoral real-world data for
machine learning application
for quality improvement and
knowledge acquisition

=

LONGITUDINAL FOLLOW-UP

DATA PLATFORMS ——

Quality, collection, standardization,
harmonization, integration

3
i

Development

m‘ RISK PREDICTION MODEL
[ ] [ ]
L ]
[ [ ] [ ] [ ] 2.
8 Wl N\ .
-‘-h-"h-._
*y * ™ .o o. ./.
a [ ] ®

D2
time

CALM-QE
2023 — 2027
(12,3 Mio €)

v

Continuous training

REAL WORLD PREDICTION (TESTING)

CLINICAL OUTCOMES
< Exacerbation  -* Length of hospital stay

! -
REAL WORLD PREDICTION (TESTING) E

- Lung function - Hospitalisation

< Quality of live = Mortality




CALM-QE Retreat 28./29.09.2023-Marburg




