rijksuniversiteit

groningen

Terugval voorspellen om te voorkomen:

Break-out sessie 7

Franciska de Beer en Shiral Gangadin
Universitair Medisch Centrum Groningen

Prof.dr. Iris Sommer



Disclosure slide

(potentiele) belangenverstrengeling Geen
Voor bijeenkomst mogelijk relevante
relaties met bedrijven n.v.t.
e Sponsoring of onderzoeksgeld
e Honorarium of andere (financiele)

vergoeding n.v.t.

e Aandeelhouder
e Andere relatie, namelijk ...




Wie zijn jullie, waar

zijn jullie werkzaam?




Prevalentie

100

Relapse Rate (%)

Geschatte Lifetime Relapse Rates per Psychiatrische Aandoening

90%

60%

Depressie (MDD) Schizofrenie Bipolaire stoornis Verslaving Eetstoornissen

.



ONSET COURSE OUTCOME

acute epizodic mild or
NN
insidious Contnuous moderace or
_...--’""-"—
———
acute episudc moderate or
/\//\\/\*/\—
insidious continuous mild or
,//\
insidious apisodic mild or
/\/\\/\\/\\
acute continuous moderate or
severe
/ T ——
insidious episodic moderate or
SEVEre

acute condnuous mild or

e o

Figure |.2 The long-term course of schizophrenia in 228 patients
Source: Ciompi (1980)
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Relapse versus recurrence

Remission Reccivery Recurrence
“ Relapse /
Normalcy” < Resporiss \x Py v
&, L ‘/ / v/
< N \ \
K Vo \
Symptoms \ g 1
) \ \
Q. ‘o \
S Vo \
Syndrome %‘ \
|
Treatment Phases E Acute . . ) .
l (<12 weeks) Continuation and maintenance
L

Phases of treatment of major depression Adapted: Kupfer DJ. Long-term treatment of depression. J Clin
Psychiatry 1991:52 (Suppl):28-34 *Refer to Subchapter 4.2.1 B on Pharmacotherapy.



Psychose Schizofrenie

Hallucinaties Positieve symptomen

S—
Wanen Hallucinaties, wanen, gedesorganiseerde spraak
Gedesorganiseerd spraak & gedrag

Negatieve symptomen
Spraakarmoede, motivatieproblemen, weinig

Eerste psychose intiatief en gevoelens
Prevalentie £ 34 per 100.000 persoonsjaren

Cognitieve symptomen
Gemiddelde leeftijd: 30 933 gnitieve symp

Problemen met concentratie en planning



Study name Follow-u Event rate and 95%Cl

Psychotische
terugval o o o T i

—
Chen et al, 2005 1year 0.204 0.134 0.298 19/93 —--—
Geeson et al, 2005 1year 0.200 0.117 0.320 12/60 —
Novak-Grubic et al, 2002 1year 0464 0.339 0594 26/56 ——
Rabiner et al, 1986 1year 0.275 0.170 0412 14/51 ——
Robinson et al, 1999 1year 0.163 0.104 0.247 17/104 -
430/ t t I b 1 5 Rund et al, 2007 1year 0274 0.194 0372 26/95 ——
Saravanan et al 2010 1year 0.122 0.073 0.195 14/115 -
. ervaar een erugva Innen - Stirling et al 1991 1year 0.394 0.244 0566 13/33 ———
. . . Turkington et al, 2009 1year 0.342 0.278 0413 64/187 -
Ucok et al, 2006 1year 0.338 0.240 0452 25/74 —
Jaar na remISSIe Van eerSte pSyChose W\blver et al, 2008 1year 0.232 0.166 0.314 29/125 -

Drake et al, 2007
Wade et al, 2006

Psychotische terugval is gelinkt aan Hotthausen e d, 2007 . .
Leff'et al, 1990 2years 0.367 0.255 0495 22/60
 verslechterde cognitie Rndaal 2007 ayems 0a02 000 0dos 8/67
0427 0.326 0534
» verminderd sociaal functioneren R eta 1960 ayews 0804 0470 0706 36/o4
Robinson et al, 1999 3years 0635 0.538 0721 66/104
. . 0542 0404 0.674
« slechtere klinische prognose o0 0% 100

Gepoolde prevalentie van terugval van positieve
symptomen na eerste psychotische episode

Alvarez-Jimenez et al. 2012

Cuesta 2022, Berge 2016, Hui 2016



Vooruit zien

Predictiemodellen:

Data

- Analyses/algoritmes

Klinische kennis

Data bronnen:

Klinische gegevens

Spraak

EPD

Bloed / medische beeldvorming

Smartphone/wearables




Hoe kijken jullie
aan tegen
voorspellen als
vorm van

preventie?




Vooruit zien \

Predictiemodellen:
- Data
- Analyses/algoritmes

- Klinische kennis

Data bronnen:

- EPD

- Bloed / medische beeldvorming

- Smartphone/wearables




Klinische predictiemodellen

)

do il

1

Solmi et al., Molecular Psychiatry, 2023



Spraak en psychiatrie?

DSM-5 Criteria for Schizophrenia

* Two or more of these symptoms must be present for at
least one month (can be less if being successfully treated)
And at least one symptom must be either (1), (2), or (3)
* (1) Hallucinations
¢ (2) Delusions (can be either bizarre or nonbizarre)
——) o (3) Disorganized speech (e.g., frequent derailment or incoherence)
» (4) Grossly disorganized or catatonic behavior
e ¢ (5) Negative symptoms (e g., affective flattening, alogia or avolition).

e Continuous disturbance for 6 months (attenuated
symptoms, residual symptoms)

= Social or occupational dysfunction (or both) for significant
portion of the time

* Notes: Catatonia can also be used as a specifier for any
other diagnosis

Clinici bepalen symptomen mede middels taal!



Spraak en taal-metingen

Sound Waves

N Acoustic-Prosodic Analysis: Intonation, Pauses, Loudness
Syntactic Analysis: Sentence structure and complexity
Semantic Similarity Analysis: Conceptual organization, often referred to
/“’*\ as ‘coherence’
Det}l{n; 'L’/VP\NP
The oot chased Det N Sentiment Analysis: Emotional Valence (positive, negative, neutral)

| I

the mouse




Toepassing van spraak en
taal-analyses

Predicting symptom severity
(Holmlund et al., 2020, Liebenthal et al., 2023)

* |dentifying transition to psychosis in high-
risk individuals i I I I I I i

(Morgan et al., 2021, Spencer et al., 2021)

» Supporting (differential) diagnosis
(Mota et al., 2014, Olah et al., 2024)

» Assessing substance use and relapse risk
(Ahuia, 2025, Zaher et al., 2024)



The Trusting project has received funding from the European Union’s Horizon Europe
research and innovation programme under grant agreement No 101080251.

Develop a user-friendly, trustworthy speech-based tool for
the prediction of relapse in psychosis

www.trusting-project.eu

TRUSTING

Relapse prediction: speech models can predict relapse
based on primarily acoustic information with 73% accuracy,
up to 3 months in advance (TRUSTING, preliminary findings).



Wat is jullie
ervaring met
predictie(modellen)

in de zorg?




FRA XK Home Online Calculation FRAXplus® Paper Charts About FAQ Resources

Calculathn Too

Plesse answer the questi to calculate the ten-yesr probability of fracture with or without BMD.
Continent Europe Country == Netherlands
Name/ID dentification (optiona

About the risk factors @ ndividusls with frecture risk sssessed since 1st June 2011: 125,585
Ll L]

Questionnaire
1. Age (between 40 and 90 45 12. Femoral neck BMD Select BMD P
years)
2.Sex Female @Male
S g | 80 kg/cm [ il J
4, Height em | 180
P S — Age: 45.00 BMI: 24.69 without BMD
5. Previous Fracture [ 7 §

THE TEN-YEAR PROBABILITY OF FRACTURE

6. Parent Fractured Hip ) .
Major osteoporotic 4.6 %

7. Current Smoking Hip Fracture 0.6%

8. Glucocorticoids [ v

9. Rheumatoid arthritis Adjust your results, try FRAX plus®

. What does FRAX plus® do ? Click here
10. Secondary osteoporosis

11. Alcohol 3 or more
units/day



B o Welcome to the QRISK®3-2018 risk calculator https://qrisk.org

This calculator is only valid if you do not already have a diagnosis of coronary heart disease (including angina or heart attack) or stroke/transient ischaemic attack, and not on statins.

| Reset | Information ||  Publications || About | cCopyright || Contactus ||  Algorithm ||  Software || UKCA |
About you Your results
;|30 . . o 2
i ~ Your risk of having a heart attack or stroke within the next 10 years is:
Sex: ® Male C Female
Ethnicity: ~ [lnden _ v] [1.3%
UK postcode: leave blank if unknown
Postooda: [:] Note. The score is based on a cohort of patients without pre-existing cardiovascular disease and not on statins at the start. The cohort includes patients who subsequently started statins (or other lifestyle

modifications). Consequently the actual risk of a patient may be more than this score implies if they do not take preventative actions. If they do take preventative actions the risk would be reduced.

Clinical information In other words, in a crowd of 100 people with the same risk factors as you, 1 are likely to have a heart attack or stroke within the next 10 years.

Smoking status: | moderate smoker (10 to 19) v |
Diabetes status:

Angina or heart attack in a 1st degree relative < 60? [_
Chronic kidney disease (stage 3, 4 or 5)? ()

Atrial fibrillation? [

On blood pressure treatment? [

Do you have migraines? [

*E
e,@hp@ﬁ?
SOOODOOOEN

RN NMAN
OO0
B3B3

Rheumatoid arthritis? () Risk of
Systemic lupus erythematosus (SLE)? [ a heart attack or stroke
Severe mental illness? . . . .
(this includes schizophrenia, bipolar disorder and Your score has been calculated using estimated data, as some information was left blank.
moder depl i
On atypical antipsychotic medication? Your body mass index was calculated as 30.86 kg/m?.
i ?
Are you on regular slorold tabists? U How does your 10-year score compare?
A diagnosis of or treatment for erectile disfunction? [
Leave blank if unknown Your score
CholesteroVHDL ratio:[ | Your 10-year QRISK®3 score 1.3%
Systolic blood pressure (mmHg):[ | The score of a healthy person with the same age, sex, and ethnicity” 0.4%
Standard deviation of at least two most Relative risk™ 36
recent systolic blood pressure readings . :
(mran)Y 3 s ] Your QRISK®3 Healthy Heart Age 38
BOdy mass index . Tnis :'::co mﬁat;'l::a h;wmn of your :’g:?;“ :;r-::&n:{icgmw. ie. with no adverse clinical indicators and a cholestercl
. ratio .a " prezsure . 3N
Height (cm): = Yousreltve sk you ik dvid by e haah parsos's ik
Weight (kg): ™ Your ORISK™S Healthy Honrt Age is the age at which & healthy person of your sex and ethnicity has your 10-year QRISK®3

=core.



Psychosis Risk Calculation - Printed Summary: 17/06/2025 22:29:50

Your entry was;

Age: 30

Gender: Male

Ethnicity: Asian

Diagnosis Category: Acute and transient psychotic disorders
Diagnosis Name: Acute and transient psychotic disorders

Calculation is:

Prognostic Index (PI): 2.054

Risk of psychosis at 1 year: 20.2% (1:5)
Risk of psychosis at 2 years: 30.7% (1:3)
Risk of psychosis at 3 years: 38.1% (1:3)
Risk of psychosis at 4 years: 44.5% (1:2)
Risk of psychosis at 5 years: 49.5% (1:2)
Risk of psychosis at 6 years: 52.6% (1:2)

Predicted psychosis risk
100
90
80
70
60
50

40
30
20

0

sk of developing psychosis %

._,.
KIS

The risk calculator was validated in individuals
accessing secondary mental health care and
diagnosed by mental health professionals according
to the ICD-10 or the CAARMS 12/2006.Therefore, the
tool is not usable under other circumstances.

www.psychosis-risk.net



Psychosis Risk Calculation - Printed Summary: 17/06/2025 22:29:50

Your entry was;

Age: 30

Gender: Male

Ethnicity: Asian

Diagnosis Category: Acute and transient psychotic disorders
Diagnosis Name: Acute and transient psychotic disorders

Calculation is:

| | |
Hoe vinden jullie oo e ) 2054
Risk of psychosis at 1 year: 20.2% (1:5)
Risk of psychosis at 2 years: 30.7% (1:3)
Risk of psychosis at 3 years: 38.1% (1:3)
Risk of psychosis at 4 years: 44.5% (1:2)
Risk of psychosis at 5 years: 49.5% (1:2)

deze Sites erUit Risk of psychosis at 6 years: 52.6% (1:2)

Predicted psychosis risk

)

100
90
80
70
60
50

Tl

hosis %

zien?

~
e

isk of developing psy

Ri




Praktijkvoorbeeld.:

Hoe groot is de kans
dat iemand

psychose-vrij blijft?




Voorspellen van
psychotische terugval
binnen 1.5 jaar na remissie
van eerste psychose




HAMLETT

Antipsychotica doorgaan vs. afbouwen

in eerste psychose patienten na remissie

doorgaan met
antipsychotica

remissie na baseline 3-6mnd.
eerste psychose na remissie

afbouwen van
antipsychotica

follow-up op
3,6, 12 mnd

Begemann et al. 2020




Terugval

0D

;;;:;;; Hospitalisatie

g Klinisch oordeel

o= Toename 212 punten op
= PANSS totaalscore

Siafis et al. 2023




Scientific optimal model

Develop prognostic models with
all available predictors to assess
optimal performance

Discussions with psychiatrists

Identify with psychiatrists which
measures could be obtained in a
single consult

Models with predictors that
can be obtained in 1 consult

Develop prognostic models with
predictors that may be obtained
in a single consult




HAMLETT

Antipsychotica doorgaan vs. afbouwen

in eerste psychose patienten na remissie

medicatie cognitie

. ~
J h
4 C %
[ | 1
|
il
Iy y
\ | |
i |
\ /4
4

psychotische
symptomen

N
o

[

‘\ o

| H — |
\ =

bijwerkingen

functioneren
sociaal & werk

lichamelijke
gezondheid




L_'STF!_J\—O Data collectie
D—@ Data verwerking

\J Modelselectie .. .
p Model trainen . .

alle data

i

Model testen

training data test data
model leert hoe goed
terugval voorspellen is het model?




Modellen vergelijken




LASSO ©




XGB




Wat zijn jullie

eerste gedachten
bij dit
predictiemodel
voor psychotische

terugval?




Hoe zou jij dit

predictiemodel

gebruiken?

- Voor wie?

- Wanneer?

- Hoe veel tijd heb je ervoor?
- (Hoe) bespreek je het risico?

- Hoe handel je naar het risico?




Uitdagingen

Accuracy and Data Quality \
Overfitting and Underfitting \

Interpretability and |
Explainability %
Limited Predictive Power \
Ethical Considerations \




Wat is nodig om

predictie echt
werkbaar te maken

in de praktijk?
Welke barrieres?

Ethische vraagstukken?




Met dank aan

TRUSTING




Vragen?

f.de.beer@umcg.nl

s.s.gangadin@umcg.nl
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