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From Real-World-Data to outcome prediction
of Asthma and COPD
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Histopathology of Asthma and COPD
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Decramer et al., Lancet, 2012




Prevalance of Asthma and COPD and CALM-QE
study sites
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M2Q diagnoses of asthma and COPD based on nationwide
contract physician billing data in 2017

= 2.002.800 =~ 607.900 ~2.021.600

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

Versorgungsatlas.de / Akmatov et al. 2020




Asthma—-COPD Continuum and Overlap
(ACO): From Risks to Outcomes

Risks Outcomes
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Progress in

asthma therapy and conceptual developments

Asthma mortality rate per 100000 individuals

Bronchodilator era Inflammation era Precise intervention era Remission era
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Airway inflammation
in Severe Asthma
and Targets
of Biologic Therapies

Brusselle and Koppelmann,
NEJM 2022

A Type 2-High Asthma

Irterieuking
Interleukind
Imerleukin5

Irmterleuking
PG T

| Beslls
L i __r'

-

EONE MARRDW "j

()

i ;.:__/’
AIRWAY
CURIEM g Allergens ]
) ¥ # =
: oy
e
o

Eosinophilic asthma
Charcoe- Leyden

Ecsincphil gramules crystal
Dﬂﬂ.shnd:\ I
A ETasis ¢

>

Ill.lmu: phm .
P«:-rlutam:., viruses, bachﬂ.na

ncp-elurrull

_—
S

I "%" % %

"

Hacmplugﬁ

(hat]

“fﬁfé

A t = i [Anti-TSLP) A [l | .-._ i A/ ‘L
e T 'J\yr b4 e~

Interleukin 47 TSP £ fTsie { WEY onn

T [Irﬂerl:ul.in-ll Interleukin-33 ) Thi calls CMLCSF
Intereukin.25 o P T e
Diplarssl TSR WAl h
{Anti-IL4Ra) f —3 Wi/ . ' —
e '_)L—'-"‘ |:,

1 : e |
- s ey TNF :

Y = MHCH J' MHCH ' interfercny -

P ol }.T_L_PR TCa thie -l
TSLPR iy %___.-n:n e ) N
TSLP i fyMaie tuzi'l ) [
kaGF i L Teall | "\_' '/.-ﬁ Testosterone !rml. -— =,
sukotri=nes s -
Histarmine m Interleukin& thlh

e
Interleukin-17RE | . interleukin-23 |
|. \
@'; |
@ JERTHI (i \'- : <, L
Inberleuhrﬂ j I' -"I].T-EE“ i Li DO'II'I
Intereukin13 Inbe:leukm-]i ok
Imtedeukin s Imterleukin 5 Inbe.deuhr»] TA
* Imberleukind
[ Reslzumab | ——
Hepnl'lumﬂ: : ETSLFR B —
-:Ardi-IL-E-'- — __\h—_ = _-:_T_—_' =
[ S!JDCITH MUSCLE CELI.S = - S!JDCITH H-\JSL'LE CELLS:
TSLF‘R et __“""h__ - . T
= '[, TSLPR
| I Interl=ukin-4Ro

Ens]mplﬂls Y Imerleukin-S 2

- ~‘ “ ._.-" [ Ill:ﬂr;]'nulmb ]
CRTHZ #ntiILSE) |

Eotming Inherl:ukln-]i

AIRWAY MUCDSA

Reslzumab _P"‘"”TES = _L_ ) =

Mepolzumab i - @  ENDOTHELIUM

familL5) T e VCAMPzelectin
CCRI

VLA-4! PRGL-1
R

: Interlewkin-5 |-. h A i\
— o 8 -
- R \‘(‘__ _’}jr
T:._ B BLODD VESSEL
= 1

TSLF‘ TELP

Imterlewkin3 futungs =—— Interleukin33

'8




Real World Data (RWD) vs Clinical data

» RWD

Source:

 Routine clinical practice
 Electronic health records
 Insurance claims

- Patient registries and
wearable devices

Data Quality:

Variable and less controlled,
with potential gaps and
inconsistencies

» Clinical data

Source:

« Structured research studies
e clinical trials

 observational cohort studies

Data Quality:

Higher quality and more
consistent, with strict data
collection methods and
protocols to minimize variability




The Challenges:

Data quality and harmonization

Regulation (2005-2025 and prospective)

- Each university hospital with its own ethics,

with different requirements - Clinical data in different systems, not all

sites can provide all data packages

- Each university hospital with its own

data protection office with local requirements * Technical format of data (e.g. units)

+ Switches of technical formats over time

- Some sites even have different data protection _
(new methods, new units,...)

offices at the University and the Hospital

- Data plausibility (e.g. diagnosis at entry,

- Different ethics / data protection agencies for . )
discharge, reimbursement)

outpatient practices (regulated by each



Eosinopenia as Predictor of Disease Severity in Patients With
Community-Acquired Pneumonia: An Observational Study

15 S

10

In-hospital mortality (%)

1 5 10 15 30
Days After hospitalisation

l Eosinopenia group (eosinophils < 50/ul)
Il Non-eosinopenia group (eosinophils = 50/uL)

Eosinopenia correlates with:

* Higher in-hospital mortality

* Increased risk of mechanical ventilation
» Greater risk of developing sepsis

* Longer hospital stays for survivors

Weckler BC, Pott H, Race A, Jugkaeo N, Karki K, Ringshandl S, et al. (2024)




Can Al improve to distinguish asthma, COPD

and overlap syndrome using clinical date?

Pulmonology:

> Bernd Schmeck
> Gernot Rohde
» Barbara Weckler

DIC:
» Stephan Ringshandl

» Christian Seidemann

Bioinformatics:
> Harald Binder

» Maria Weymann
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Al-supported extraction
of discriminative predictors
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Al-based pattern discovery
focusing on class discrimination
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Blood Eosinophils in COPD: A Real-World
Observation and Comparison with Asthma

How big is the Proportion of eosinophilic COPD (e COPD) eligible for
treatment with biological (benchmark = asthma)?

Preliminary data:

Asthma and COPD diagnoses per year:

600 ~+ hsthma
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Surprise: unexpected high portion of e-COPD patients!

Eos and Asthma Eos and COPD

e-Asthma

+ Asthma patients have higher IgE levels + COPD patients have higher CRP levels
than COPD patients than asthma patients

* Eosinophil counts were measured in * Eosinophil counts were measured in
approximately 50% of asthma cases approximately 60% of COPD cases

+ Of these, 44% had elevated eosinophil + Of these, 35% had elevated eosinophil

levels >0.3 gigall levels >0.3 gigall

14



Age-specific treatable traits of asthma exacerbation
— pediatric perspective (WP5)

Hannover

(+) KIS/LIS data
—l Inpatient data — | |
i = B @

Outpatient ) 3

Patient data Comprehensive Age specific Outcomes
clinical and phenotypes and of asthma
diagnostic data set treatable traits exacerbation

of asthma
exacerbation

Eﬁ 1 Environmental
data




Pediatric Asthma:
Effect of SARS-CoV-2 on number of hospitalizations
and/or severity parameters

Outcomes/ end points Objective: to integrate data
. Number and duration of from 500 pediatric patients
stays/ admissions - Stratification by biomarkers:
» Type of O, requirements Blood eosinophils, leukocytes,
« Medication viral detection, allergic sensitization

. Comorbidities (type of inflammation; cause of exacerbation)

» Local and regional differences

Pulmonology: - Differences between age groups and
o eres genders
» Anna-Maria Dittrich

> Anna Linnemannstons

DIC:
» Matthias Gietzelt




Window of susceptibility
The first 1000 days

Early origin of adult

disease

Air pollutants
NO,, PM, ;, PM,,
(indoor; outdoor)

ER
i J]

Impaired lung development
and immune programming

!

Lack of tolerance =% '
inflammation

{

Lung disease: Infections and
chronic inflammation

« disease development
« disease progression
« disease exacerbation

Freepik.com




Challenge: Transition from childhood to adult asthma

young adults are at increased risk of experiencing both more frequent
and more severe asthma exacerbations

Gender distribution 5
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= male = female e ppgbtas (Lers 18dayears 24 years
Frankfurt 2005-2025 Age Group
3} part|C|pat|pg unlverIS|.ty hospitals Pulmonology: —
>10 000 patients anticipated > Anna Linnemannstdns (Hannover) > Oliver Vogel (Frankfurt)
» Katharina Blumchen (Frankfurt) > Matthias Gietzelt (Hannover)
» Jordis Trischler (Frankfurt) > Romina Blasini (GieRen)
» Natascha Sommer (Gielden)

JUSTUS-LIEBIG- o s o - etings
X iTe 3 Specialist in paediatrics: Biostatistics:
UNIVERSITATS &3] .
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» Anna-Maria Dittrich (Hannover)
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Quantitative chest CT biomarkers in COPD exacerbations

Pulmonology:

» Daiana Stolz (PI)
» Andreas Hoheisel
» Saskia Kiefer

DIC (WP 7):
> Julius Wehrle
> Andrea Laukhuf

DIC (WP2):
» Harald Binder
» Maria Weymann

Radiology:
» Christopher Schlett
» Carmen Steinborn
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g?%KSEERAS calcifications 2 % LAA-950 insp
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« 8 university hospitals, approximately

* 12,000 exacerbation CT scans across the network 2017-2024
— longitudinal observation periodAl-supported analysis /
quantitative chest CT (qCT)

19




Objectives: Exacerbation signature / Multimodal prediction models

First 50 Parameters Coreline & EHR Data integration:
qCT + diagnoses + lab results + pulmonary
function (DIZ) + ...

Prediction model:
LOS - ICU - Mortality - ...

Focus on Image Markers
ﬂ Emphysema: LAA-950 - PRMEmph

% Respiratory tract: Pi10 (bronchial wall)

= Small Airway Disease: PRMfSAD - Air-trapping

Results to date:
Graphic: M. Weymann > 5 national and international abstracts (published in the ERJ, among

others) with significant results and very positive feedback Parameter
review available at:

Etienne S, Hoheisel A, Agarwal P, Kiefer S, Wehrle J, Renz H, Stolz D. Quantitative
computed tomography and predictive modelling for COPD exacerbations. Eur Respir
Rev. 2025 Dec 17;34(178):250097. doi: 10.1183/16000617.0097-2025.

PMID: 41407388; PMCID: PMC12709362.

20



The role of gene — environment interactions in lung disease: the urgent
need for an integrated multi-layer patient view

External exposome

Masalwash
Breath, Saliva and Sputum

Blood

Lung fluids and Bicpsies

Internal exposome

Biospecimens for investigation

Urine and Faeces

S/
Targated DOmics Integrated
Data scquisition
.. s 0000000000000ICSSD
S0, and MO, Meatabalomics and Proteomics Mixad omics
Ozone and particulata matter Genomics Modelling
Radan Adductomics Dizsazse pathways

Wheelock et al, European Resp. Journal 2020



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

Berlin

PROSPECTIVE FOLLOW-UP

Outpatient care: .
@ Lung function ... E Clinical data

DATA CLOUD

Personal patient data

PERSONALIZED
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Blood oxygen level,
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Integrating personal health data with
environmental data for secondary prevention (WP4)

Berlin

PROSPECTIVE FOLLOW-UP

Outpatient care: .
@ Lung function ... E Clinical data

DATA CLOUD

Personal patient data
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Current Flagship Projects

Blood eosinophile in COPD Al-guided distinction of Asthma, Effect of SARS-CoV-2 pandemic
> unexpected hiah portion of e-COPD COPD and overlap syndrome on pediatric asthma
hlgh Patlents "Onh‘"r“a [ Clinical data ( Al-.sup.p.n:rtﬂ? tltrﬂt!iﬂﬁ ) E\Eﬂgg\r\pﬂt\l\g\\n\ g-.!.-..-.(«.! ﬁggﬁ[!m
553 .3) .. of discriminative predictors
L] comortisiies - Obijective: to integrate data from
— 500 pediatric patients
L]
| - - MqH
II | ' Laboratory valses
'k'_ =1 g Q - birisd patbirn. dicimry -
0.COPD—ERA Y 118 \ R e el Integration of Personal Health Data
\;’;/ ‘  — @ ottt com (Wearables) with Environmental Data
. " — LS for Secondary Prevention

- Total recruited patients: 351 (04/2026)
- 9 pediatric patients
- 342 adult patients

Distinct signatures of .
g . T First 50 Parameters
COPD exacerbation: Coreline & electronic

CHARITE

Multimodal prediction models health record

Transition from pediatric to adult
asthma — prediction models

Chest CT + diagnosis + lab tests +

pulmonary function -» current data feeds to follow
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