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Psychische Erkrankungen betreffen

die ganze Lebensspanne

SPURENSUCHE IM GEHIRN

Psychische Erkrankungen sind
- haufigste Krankheitsursache
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Psychische Erkrankungen betreffen
die ganze Lebensspanne

a Grey-matter volume changes during normal development
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Psychische Erkrankungen betreffen

die ganze Lebensspanne

a Grey-matter volume changes during normal development
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Men

Changet al* -
Hannerzet al*® -
Laursen et al'® —
lLaursen et al®
Laursen et al®® —
Laursen et al? -
Lawrence et al'® —
Léngetal® -

Newman and Bland? -
Men pooled 159 (95% C113-8-18-0) —

Chang et al®* -
Hannerz et al'® —
lLaursen et al'> —
Laursen et al¥?
Laursen et al™? -
Laursen et al® —
Lawrence et al*9 —

Newman and Bland? —
Women pooled 13-6 (95% C111-4-15-8)

Studies not reporting by sex
Tiihonen et al** -

Fekadu et alV

Lesage et al? —

Morden et al'®

Region
Africa 27-7 (95% C1 25-5-25-9)
Asia 12-8 (95% C110-7-15-0) -
Australia 14-9 (95% C112-7-17-1) —
Europe 15-2 (95% C113-0-17-3)
North America 14-0 (95% C1 12-8-16-1)

Overall 145 (95% Cl 11-2-17-8)

“Schizophrenia
. was associated

Léngetal? — |

; = with a weighted
average of 14.5

. years of potential
) life lost”

s Hjorthgj et al. (2017).

Lancet Psychiatry
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Psychische Erkrankungen betreffen
die ganze Lebensspanne

a Grey-matter volume changes during normal development
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B PS h The British Journal of Psychiatry (2017)
J yc 211, 175-181. doi: 10.1192/bjp.bp.117.202606

Background

Bipolar disorder and schizophrenia are associated with
increased mortality relative to the general population. There
is an international emphasis on decreasing this excess
mortality.

Aims
To determine whether the mortality gap between individuals
with bipolar disorder and schizophrenia and the general

nnnnnnnnnnnnnnnn

and the general population
IS widening”

Mortality gap for people with bipolar disorder and
schizophrenia: UK-based cohort study 2000-2014°

Joseph F. Hayes, Louise Marston, Kate Walters, Michael B. King and David P. J. Osborn

elevated mortality (adjusted hazard ratio (HR)=1.79, 95%
Cl 1.67-1.88 and 2.08, 95% Cl 1.98-2.19 respectively).
Adjusted HRs for bipolar disorder increased by 0.14/year
(95% CI 0.10-0.19) from 2006 to 2014. The adjusted HRs
for schizophrenia increased gradually from 2004 to 2010
(0.11/year, 95% Cl 0.04-0.17) and rapidly after 2010
(0.34/year, 95% Cl 0.18-0.49).

“The mortality gap between individuals with
bipolar disorder and schizophrenia,

Haynes et al. (2017). The British Journal of Psychiatry

40 50 60 /0 80 Victorian Burden of Disease Study

(years)

1Dpt. Of Psychiatry and Psychotherapy, University of Tibingen, Germany

Mortality and morbidity in 2001
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Gesundheitsokonomische Aspekte

= Direkte Kosten (2020): 56,4 Milliarden Euro, Tendenz steigend

= 42% aller Frihverrentungen und 15% aller AUs aufgrund
psychischer Erkrankungen

= Gesamtkosten inklusive direkter und indirekter Kosten auf
147 Milliarden Euro geschatzt.

Daten des Bundes, der Deutschen Rentenversicherung und der Europaischen Kommission

1Dpt. Of Psychiatry and Psychotherapy, University of Tibingen, Germany
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Therapieangebote Stand heute: lange Wartezelt, Trial&Error

Medikament 1 Medikament 2 Medikament 3
Stabile
Heute o
| | Remission
Psychotherapie Psychotherapie
1 Jahr 2 Jahre
SPURENSUCHE IM GEHIRN U%%FSE?ETQT E=‘E:¥,u,gvi:;a:atskunikum () micmn Prof. Dr. Tobias Kaufmannt22 %Eaiéz??inpéﬁl?graﬁgrizﬁheﬁﬁ,rigyr{n%?iZﬁéﬁFﬁtﬁggﬁf”ésrnrhffyfmany
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Therapieangebote Stand heute: lange Wartezelt, Trial&Error

Medikament 1 Medikament 2 Medikament 3
Stabile
Heute % .
| | Remission
Psychotherapie Psychotherapie
1 Jahr 2 Jahre
Ziel: Medikament 3
Individuums- - Stabile
zentrierte Remission
Entscheidung
1 Jahr 2 Jahre
SPURENSUCHE IM GEHIRN NIRRT @ = - Brof. Dr. Tobias KaufmannL23d  * Geman Genter for Mental Healtn pariner ste Tobingen. Germary EK-UNICO JAHRESTAGUNG 2025
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Therapieangebote Stand heute: lange Wartezelt, Trial&Error

Medikament 1 Medikament 2 Medikament 3
Stabile
Heute % .
| | Remission
Psychotherapie Psychotherapie
1 Jahr 2 Jahre
Ziel: Medikament 3
Individuums- - Stabile
Zentrierte Remission
Entscheidung
1 Jahr 2 Jahre
(11 - 7
Biomarker”?
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Problemstellung: Multifaktorielle Erkrankungen

Biological phenotype

o 1Dpt. Of Psychiatry and Psychotherapy, University of Tubingen, Germany
SPURENSUCHE IM GEHIRN UNIVERSITAT = o THCMH Prof. Dr. Tobias Kaufmann®.23 > German Center for Mental Health, partner site Tubingen, Germany EK-UNICO JAHRESTAGUNG 2025
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Problemstellung: Multifaktorielle Erkrankungen
Kleine Effekte ...

Patients

Controls

Biological phenotype

1 Dpt. Of Psychiatry and Psychotherapy, University of Tibingen, Germany
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Problemstellung: Multifaktorielle Erkrankungen
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Problemstellung: Multifaktorielle Erkrankungen
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... aber viele davon!

Patients Patients

Controls

g

Controls Patients
Controls Patients
Controls i‘ Patients

. 1Dpt. Of Psychiatry and Psychotherapy, University of Tibingen, Germany
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Problemstellung: Multifaktorielle Erkrankungen

Controls Patients A Bootstrapped vs permuted p-values 5 Bootstrapped effect sizes
12k- /o\j S ; ‘l‘:_ .
e | |
. . N ~— ] : .
Biological phenotype 11k —e—e—— | T——
10k- . = ° - ™ Y
® ok- /’: S — e ———
.6 P Y
2 e e
% 8k~ S— | °
3 -
= , = . —— SR e B SO L 9
g n e — T ——— — Kann “big data™ helfen?
2
o | ’
- /—q'?'r - - R —
4K - S o .
3k- N ) IO —— = -
~-log10(p) cohens d

Westlye et al. (2019). Biological Psychiatry

1Dpt. Of Psychiatry and Psychotherapy, University of Tibingen, Germany
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Systemischer Informationsgewinn
durch Integration multimodaler Daten

Psychische Erkrankungen sind Genetic data ~ Imaging data  Clinical data ~ Cognitive data
multifaktorielle Erkrankungen

Computational

Do oo o oo

Psychiatry

Integration grof3er und
multimodaler Datensatze
(big data / rich data)

In statistische Modelle.

Besseres systemisches
Verstandnis der multi-
faktoriellen Zusammenhange.
Robustere Vorhersagen.

BE . 1Dpt. Of Psychiatry and Psychotherapy, University of Tibingen, Germany
SPURENSUCHE IM GEHIRN UNIVERSITAT & = TGCMH Prof. Dr. Tobias Kaufmannt23 2 German Center for Mental Health, partner site Tubingen, Germany EK-UNICO JAHRESTAGUNG 2025
TUBINGEN ) Universitatskliniku m g e 3 Centre for Precision Psychiatry, University of Oslo, Norway
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Computational Psychiatry im Deutschen Zentrum
far Psychische Gesundheit
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Integration groBer und

multimodaler Datensitze

(big data / rich data)
in statistische Modelle.
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Standort Tubingen:

= Neuromodulation
= Enhanced Psychotherapy
= Computational Psychiatry

Innovative neuromodulation VR-based enhancement

1 Dpt. Of Psychiatry and Psychotherapy, University of Tibingen, Germany
2 German Center for Mental Health, partner site Tlbingen, Germany
3 Centre for Precision Psychiatry, University of Oslo, Norway

Computational circuit mapping
after neuromodulation
Ketamine Placebo
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Advanced modelling

EK-UNICO JAHRESTAGUNG 2025
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Gehirn und Lebensspanne

Age (years)
Cole et al. (2019). Molecular Psychiatry
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Are brain disorders reflected in deviations
from healthy ageing trajectories?

1Dpt. Of Psychiatry and Psychotherapy, University of Tibingen, Germany
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(A) Training (8) Validation

MRI brain scan _ _ Accuracy
with age label Machine learning assessment

regrzs'Siton to (0) Defining positive
predict age or negative brain
ageing

‘Older’ brain age
Chronological

age

Brain age

Cross-validation ,
» Matched brain age

and chronological
age

Brain age

“Younger’ brain age

Trained ' Chronological age

model )
{617

Age prediction
generated

f’“ ) g2 AN A New
n nCn ni* TEHS A AN A | dataset

Healthy training dataset Cole et al (2019)

Trends in Neuroscience

1 Dpt. Of Psychiatry and Psychotherapy, University of Tibingen, Germany
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Gehirn und Lebensspanne

i | _ Jel Test samples: N=10141 independent subjects
Mac m_e earnmg_ mode ASD ADHD SZRISK SZ PSYMIX
tO eStImate bra|n age %% female %8 female female ?8 female female
G 1 0 —- 0 0
. N 22 10 |/ 10
a HC Training sample: N=35474 = 3 |
> 700 female 3 4 %8 | 20
17 ) g male male male 30 male 10 male
C 40
O I MS MDD MCI DEM
5 10 female female 30 female 30 tamale
8 10 20 20
18 10
0
0 o 0 10 10
20
male male 3(0 male 20 male
600 male 0 50 100 O 50 100 O 50 100 O 50 100 O 50 100
0 25 50 75 100 Chronological age [years]
Chronological age [years] l
I HC ASD | | ADHD -
SZRISK W Sz W PSYMIX How old does the brain look
8D MS [ MDD like relative to the
MCI DEM h I . I ~
chrono oglca age ] Kaufmann et al. (2019).
Nature Neuroscience
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Lebensspanne
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d Brain age gap by group, per test sample
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disorders

resid. for age, age?, sex, scanning site and Euler number

Kaufmann et al. (2019).
Nature Neuroscience
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Gehirn und Lebensspanne
b Regional brain age gap by group, per test sample
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Gehirn und Lebensspanne

d Clinical and cognitive associations, accounted for age, age?, sex, scanning site and Euler number
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Apparent brain aging in
various common brain
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Kaufmann et al. (2019).
Nature Neuroscience
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Geschlechtsunterschiede Im Gehirn
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Geschlechtsunterschiede
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Aktuelle Spurensuche: mentale Gesundheit
nach Schwangerschaftsverlust

RRRRRRRRRRRR AR
UNIVERSITAT %

1 Dpt. Of Psychiatry and Psychotherapy, University of Tibingen, Germany
_i= obtas+adfman= ,en,-,e-e! He-,--e,-, -e,e Lipingen German
TUBINGEN S Universitatsklinikum Tahingen Center 3 Centre for Precision Psychiatry, University of Oslo, Norway

Tiibingen \ Mental Health




200 = ?S,i,‘i'ﬁ;sei,?tsminikum || ”I“l“‘““”l‘l“
EKUNICO

Aktuelle Spurensuche: mentale Gesundheit
Herausforderung multifaktorielle Erkrankungen:

nach Schwangerschaftsverlust
()
/ Kaufmann et al. (2019) Nature Neuroscience

| Kaufmann et al. (2017) Nature Neuroscience
Kaufmann et al. (2018) JAMA Psychiatry
[ 3

A ;&f T|me Elvsashagen, ..., Kaufmann. (2022) Nature Communications
S‘f . Elvsashagen , ..., Kaufmann. (2021) Nature Communications
* Bahrami, ..., Kaufmann. (2020) Nature Communications

Van der Meer, ..., Kaufmann. (2022) Biological Psychiatry
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Aktuelle Spurensuche: mentale Gesundheit
nach Schwangerschaftsverlust

Herangehensweise:

Herausforderung multifaktorielle Erkrankungen:
Use pregnancy loss

as a model to study
the emergence and

[ manifestation of
mental disorders In the
female brain.
Kaufmann et al. (2019) Nature Neuroscience
| Kaufmann et al. (2017) Nature Neuroscience
Kaufmann et al. (2018) JAMA Psychiatry

o r ;&f Time Elvsashagen, ..., Kaufmann. (2022) Nature Communications
a - . Elvsashagen, ..., Kaufmann. (2021) Nature Communications
& @ : Bahrami, ..., Kaufmann. (2020) Nature Communications

Van der Meer, ..., Kaufmann. (2022) Biological Psychiatry
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Miscarriage

= ~25-40% of all women experience a
miscarriage at least once in their life
~2-5 stillbirths in 1000 total births
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Ausblick: Projekt zur mentalen Gesundheit
nach-Schwangerschaftsverlust

Depression risk

e during prednancy
» after pregnancy loss
\ v 0 ] >
25
Miscarriage

Afflicted mental health

= ~25-40% of all women experience a
miscarriage at least once in their life
~2-5 stillbirths in 1000 total births
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Ausblick: Projekt zur mentalen Gesundheit
nach Schwangerschaftsverlust

weeks
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Traces of Traces of
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* Matched on socio-demographics
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nach Schwangerschaftsverlust
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brain physiology and mental health
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Ausblick: Projekt zur mentalen Gesundheit
nach Schwangerschaftsverlust w“
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