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Grand goal: aid clinicians and patient towards making a more informed
decision, aimed at finding a useful treatment more quickly

T\
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M

Provide insights into (causal)
relations of patient characteristics,
treatment outcome and side effects
in an app that utilizes real-time
patient data

PP DDl
i = e ., e

D DD D DD

|



PHILIPS
m R UMC Utrecht

parnassia "

B I ~ O~

[EN
N
= Current gold standard “treatment outcome” depressive symptoms: Hamilton
o | guestionnaire, since 1960!*
R, — S —a — e —_— — — — — — — =
= = =\ =\ —\ B\ (n =\ = —\ = —\ —\
B APPENDIX I \
= ASSESSMENT OF DEPRESSION * High administrative burden!
= Symptom N
= " Depressed mood * NOT the treatment outcomes P
ui
= Tasomnia, initial o (individual) patients and A
middle Grading - . .
= —— T Amen - clinicians are interested in A\
ﬁegtaar:iigtgon | ; Mild or trivial ‘
= Agxiety, psychic 3 } Moderate
, somatic 4 Severe
iy Somatic symptoms, gastrointestinal
v v general 0 Absent
Genital symptoms 1 Slight or doubtful
e Hypochondriasis 2 Clearly present
Loss of insight S
,,» weight
- Diurnal variation {E‘l
Depersonalization, etc.
B Paranoid symptoms
Obsessional symptoms
.
I
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e 34 clinicians at UMCU were
goal interviewed

Patient- * Thematic analysis revealed 4
dependent major themes

| |
. Social/
Symptoms | | Wellbeing work
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Source

Theme(s)*

Structured

Availability

Relevance

Quality

' Clinical notes

1,2,3,4

No

High, 98-100%

High

High

Correspondence

1,2

No

High, 87%

High

Medium

~ Kennedy Axis V questionnaire

Low, 21%

High

Medium

| Crisis prevention plan

Low, 1%

Medium

Low

| Global Assessment of Functioning

(GAF) end score

High, 75%

Medium

Medium

Juridical status

High, 100%

High

High

| Destination after dismissal

High, 100%

Medium

| Medication use

High, 93%

Medium

Positive health questionnaire
end score

Low, 17%

High

~ Lab measurements

High, 83%

theme 1 = symptom reduction,
2 = social functioning,

3 =general well-being,

4 = patient's experience.
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= Previous work on NLP at UMCU/ PsyData by Vincent Menger [ °
R — — — — — — — — — — — R— — C
N ==\ =N =\ =N\ =\ =\ =\ — —\ =\ Eeaa\ —\ =\ 0\
(- ==\ (== =\ =\ ==\ (== . . . .
A . W 01 8 ri 0 — psynlp --- NLP functionality for psychiatric text -
N == —\ A =i\ o\ ==\
2 = = =0 — = = This package bundles some functionality for applying NLP (preprocessing) techniques to clinical text in
N Y E (Y | =09 1 € YA ==\ . o . . . !
psychiatry. Specifically, it contains the following submodules :
A\ —\ ==\ =\ —\ ==\ —\
e\ ==\ e\ =) —\ ==\ =\ e preprocessing -- Preprocessing text
= SN L\ O J 1 (== —\ e spelling -- Spelling correction
= = — > B L e e entity -- Entity matching
2\ =\ AT ==\ s\ =\ Ty ) ) " ) -
e\ — (0 V. M ( Lrd | Ol 1L e context -- Detecting properties of entities (e.g. negation, plausibility) based on context
A == = —\ ==\ —\ RN These submodules are further documented in their respective readmes, which you will find by following the
CEN = =]\ 0S =\ =0\ =2\ links above.
N\ = e\ [ =2\ [ —\\
- ==\ (g i\ Fo i\ [EEN [N
2\ =\ AU U S 1y Hio idl
= g ==\ —\ —\ [ [ERN N
2\ =\ —\ =\ —\ [\
=\ —\ —\ [ —\
&\ == =2\ —\ —\
—\ —\ [ —\
N = [ —\
= [ =Y [
J= [Ene B\
[N ER R
—\ —\ —\
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_—\ =N
L=\ ! \ L AN |
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to extract information on moments of change from each theme
from clinical notes

Detect theme J% Detect change || Check context

| | | Total

Clinical Sen’gence ‘ changes
notes splitter | | per patient

per theme
Wellbeing

==\ =\ —\. ==\ =\ —_\ =\ =\ =\, == ==\

|
Experience
"' = ‘ = :.’—:»f ==\ .\L \t\ — 7'::4\“ ———
=\§ \1;:: = [,,‘ D

N =
I (s
— X — N
N\ r \
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Results of PsyNLP-based classifier in 2020 clinical notes

Mean number |Mean number of| Examples of sentences |Classification
of sentences sentences marked as correct accuracy of
concerning with relevant pipeline
theme change in theme
Core : “Nervousness increased 0.988
symptoms over the course of the day”,
“The patient appears
drowsier than before”
“Friendly, more in touch 0.997
than yesterday”
Well-being [§kE; : “This afternoon, the patient 0.953
felt less well”,
“Had less energy”
Patient : “Says that it is going well,  0.993
experience has the idea that it is going

better and better”
o pe— | — m— p— X \
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Behandeluitkomsten

© Inleiding

B Thema's

B Afnameklachten

B Maatschappelijk functioneren
& Algemeen welbevinden

® Patiéntbeleving

- Speci e patiént

%" Model

¥ Contact PsyData

Selecteer Afdeling:
® A1(105)

@ A2 Jeugd (94)

@® A2 Volwassen (162)
® A3(114)

@ A4 Kliniek (13)

© Totaal (488)

Project uitkomstmaat:

Aanleiding:
Welke patiént is gebaat bij welke behandeling? Als we dat al vooraf beter zouden kunnen inschatten, dan zou dat de behandeling aanzienlijk verkorten. Bij PsyData proberen we dit te voorspellen op basis van bestaande EPD data met technieken uit de data science. Echter dit
voorspellen is lastig omdat er verschillende (gelijkwaardige) manieren zijn om naar herstel te kijken. Om meer inzicht te krijgen in de factoren die bijdragen aan herstel, hebben we eerst een maat nodig die de uitkomst van de behandeling weergeeft.

Methode:

Graag willen we samen met zorgprofessionals en patiénten deze uitkomstmaat definiéren. Daarom hebben we tussen 23 juni en 27 juli 2020 een vragenlijst verstuurd, waarin het doel van de behandeling en definities van herstel centraal stonden. In totaal hebben 34 zorgprofessionals
deze vragen beantwoord.

De respondenten bestonden uit:

- 10 psychiaters

-9 A(N)IOS

- 12 verpleegkundigen

- 3 verpleegkundig specialisten

De antwoorden hebben we kwalitatief geanalyseerd, volgens de thematische analyse methode van Braun & Clarke. De gevonden thema's zijn weergegeven in onderstaande figuur. Vervolgens hebben we onderzocht of deze thema's terug te vinden zijn in de bestaande EPD data. Ten
slotte, hebben we uitkomstmaten gedefinieerd voor al deze thema's en weergegeven in dit dashboard.

Op basis van deze uitkomstmaten maken we behandeling (zoals medicatie of ECT) onderzoekbaar en krijgen we meer inzicht in de effectiviteit van de behandelingen. Uiteindelijk kunnen we met deze inzichten betere zorg bieden aan patiénten, in de vorm van precision psychiatry.
Rosanne Turner, Femke Coenen & Karin Hagoort

li Doel
behandeling

Afname Sociaal-

klachten

Algemeen
welbevinden

maatschappelijk
functioneren




Behandeluitkomsten

© Inleiding

Afname klachten: totaalscore Maatschappelijk functioneren: totaalscore

Thema's
100% i
Afname klachten C =
Afname klachter 2 2
8 7% 3 ™%
o, =
£ £
S s50% S 50%
& C
8 &
& 25% 2 25%
- E— 3

0% o

N slechter

s Model

¥ Contact PsyData

beter slechter zelfde

Selecteer Afdeling: Algemeen welbevinden: totaalscore Beleving patiént: totaalscore
@ A1(105)
@ A2 Jeugd (94) . ‘ 100%
@ A2 Volwassen (162) g %
® 13(114) E B 75%
@ A4 Kliniek (13) © =
© Totaal (488) g 3 50%
C
©
e
2 25%
X
| - —
slechter zelfde beter slechter zelfde




Behandeluitkomsten

&% Contact PsyData

Selecteer Afdeling:
® A1(105)

® A2 Jeugd (94)

@® A2 Volwassen (162)
® A3(114)

® A4 Kliniek (13)

© Totaal (488)

100%

75%

50%

25%

% behandeltrajecten

0%

e klachten in rapportages

slechter

zelfde

Toelichting

In de decursus werd gezocht naar zinnen die duiden op een positieve/negatieve verandering in de psychische klachten van de patiént.

Hiervoor werden bijv. onderstaande termen gebruikt i.c.m. veranderwoorden: @ “
patronen \O
aandachtsproblematiek a
aanpassingsstoornis
achterdocht Se

0%

Uitleg:

- Eind crisis: rood

Juridische status einde traject

slechter

- Eind vrijwillig/ geen informatie: groen

- Eind RM na crisis of RM: geel

zelfde

beter

Bestemming na ontslag

100%
75%
50%

25%

% behandeltrajecten

Psychiatrisch Huis

0%




Behandeluitkomsten

© Inleidi
Selecteer patiént:

B The

Patiéntnummer:

100124575 w

Behandeltraject 1 Ba'ar feltr ject 2

éntb

& Specifieke patiént

el V|
. M

¥ Contact PsyData

Selecteer Afdeling:
® A1(105)

® A2 Jeugd (94)

@ A2 Volwassen (162) 17-28r 20-apr 23-apr

® A3(114)
@ A4 Kliniek (13) alectie van verandermomenten: a
© Totaal (488) — \

i 3 3 nde ysychotis

06-mei 09-mei 12-meli 15-mei 18-mei 21-meli

Selectie van verandermomenten:

DATUM DATUM Tekst

2020-04-18 2N t e klachten. 2020-05-07 Heropname i.v.m. verslechtering klachten in de thuissituatie.




L = [ i U T W

M M A

10000707 i
110070 ¢ 0
1900000 € 5
iiiawg%m
U IRONURINIRY L
Joorogag € 200¢
(el
(SIS © < [N
11000052 (01 L
oood0 B a00000¢
ﬂggiim-nnw 100090¢
Jooooge we=g00(0(
| NN © 10000907
qrogee € 00000007 ¢
1 NN - © 100000407
(PN &~ (RN | |
izgimw (RREREN
I PINIRININGR & = [URINUSIRIRGNEN | |
1 IR 2 o RURINIRERENIN |
dqeocog © KOO0 000TY
cfldg00d 3o 00000007
1 (R = 2 (R
AN (RN . = ORI |
B R = © (R
=R 1000004 ¢
00 001 ¢ IR RRR R (RN

ziiiziizzg

A1 a4 A a4 4a 4 I T T I (TR TR A

parnassia
groep



L = 5 | e |

909000090000
Qggggggggggmm%

0000000000007
wwgggggggggggmmmm
100000000 00097
gl 0 0000000000010¢
100 0000000900¢77
100 Qggghhgggg

Q |
QQQQQQQQM QQ : m%%%%@& mm
10

I RIRRI
ﬂzi}g mggggggﬂmmmm

10 ¢ Qsiegggggggm

100 Qﬂmﬁiiim

0019 Q. { ( hm.g%%%%g
10 4.1 {

. Egmggm;

b

UMC Utrecht

‘

parnassia
groep

w
m
{

(
] {
ggggﬂggﬂ o~ P Q%Qm@m@mgm
100 o g0 R O&I 000007

100 0By 0w 000007
Qggfﬂ Qmmg 1900000¢

100 0emt ™ (B0 Gy 0000177
QQ@LMQ megffgggggm

(00 1 @ 1 30 0007(¢

= quiggggggggm
000000000000 00007(¢
Z0000000000000000040¢
QQQQ@QQQQQQQQQQQ@QQ

A1 a4 A a4 4a 4 I T T I (TR TR A

©
°
=
©
€
£
o
o
£
=3
@
e}
i=
3
~
2
€
=]
2
5
f=
e
v



2

parnassia
groep

% UMC Utrecht

CWI Centrum Wiskunde & Informatica
T\ [N

Blhotiefy [}

The Safestats package

=\ = = [ (G =\
@ github.com © @ TP

O AlexanderLyNL/safestats

‘= README.md

Safe Anytime-Valid Inference
Safestats: an R package for safe, anytime-valid inference.

Safestats is for designing and applying safe hypothesis tests. It can be used for designing hypothesis tests in the (;D ®

prospective or randomised controlled trial (RCT) setting, where the tests can be used under optional stopping and =

experiments often can be stopped early. The 'pilot' functions in the package also enable using the safe tests in the Environment \ History ‘ Connections \

observational/ retrospective setting. For examples and explanation about which test to choose for which study <9 [ 2 Import Dataset ~ = List ~ |
setup, our vignette can be used (see below). The current version includes safe t-tests and tests of two
proportions. The initial paper on the theory of safe testing and a worked-out example for the t-test can be found in
this paper. More on the theory behind the development of the safe tests for proportions can be found here.

B package:safestats ~ (Q

safe.prop.test function (ya, yb, designObj = NULL, pilot.. -
safe.t.test function (x, y = NULL, designObj = NULL, .. -
safe.z.test function (x, y = NULL, paired = FALSE, de.. ||
© safelLogrankTest Large function (628.6 Kb)
safelLogrankTest.. function (z, nEvents, designObj, ciValue .. [ ]
safeTTest function (x, y = NULL, designObj = NULL, ..
safeTTestStat function (t, parameter, nl, n2 = NULL, al..
safeTwoProporti.. function (ya, yb, designObj = NULL, pilot.. ||
safeZl@Inverse function (parameter, nEff, sigma = 1, alp.. .-
safeZTest function (x, y = NULL, paired = FALSE, de.. |-
safeZTestStat function (z, parameter, nl, n2 = NULL, al..

Installation

The development version can be found on GitHub, which can be installed with the devtools package from CRAN
by enteringin R :

devtools::install_github("AlexanderLyNL/safestats", build_vignettes = TRUE)

=
-
BN
B\
=
=
=
—
-
.
B
B

.

—\
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% UMC Utrecht

- > designSafeTwoProportions(na = 1, nb = 1, alpha = 0.05, beta = 0.8, delta = 0.2
Simulating E values and stopping times for divergence between groups of 0.2

Safe Test of Two Proportions Design

na, nb, nBlocksPlan

minimal difference

alternative

alternative restriction

power: 1 - beta

parameter: Beta hyperparameters
alpha

decision rule: e-value > 1/alpha

1.0, 1.0, 60.8

0.2

two.sided

none

0.2

standard, REGRET optimal
0.05
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C L[] L] L[] L] L] E
> || Example: next location of patients with treatment-resistant depression (Il) &=
£\ | N
e = E
a\ .\
. [
2\ N\
= (=
A\ B\
= [
A B\
e [iE
a\ N\
e [
2 B\
a—_ E
E B\
- O
&\
N = safeTestResult <- safeTwoProportionsTest(
o\ ya = groupECT[1:blockNumber],
= yb = groupMed|1:blockNumber], o
N designObj = safeDesign 000000°® L00000000000%%,4000
B 3,
= 20
N eValues|[blockNumber] <- safeTestResult$eValue
.
B\
.
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This exa Imagine partner clinical hubs running the
P | same experiment: can simply exchange the
%Omg -hO. E variables at any moment and multiply
:Jmed|ca~t| C them to obtain collective evidence.

T D DD

-

R groupECT-<- sampie
= groupMed <- sample(c(l, @), replace = TRUE, prob = c(0.9, 0.1), size = 60)

=  eValues <- numeric(length(groupECT))
~ for(blockNumber in seq_along(groupECT)){
N safeTestResult <- safeTwoProportionsTest( 1 &Y e e e e m e mmmmmmm—————————————
ya = groupECT[1:blockNumber],
yb = groupMed[1:blockNumber],
designObj - safeDesign eeeetee0ccce®® o000°

PR Pe B RRRRERpNNPNAN N

g ) 10 20 30
) eValues|[blockNumber] <- safeTestResult$eValue t
‘ A% :if}
-’:”ft
=0\ ——=1\ —— A\ — o\ — \ N\ — '\ ——— N _- -” -7"
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This exa Imagine partner clinical hubs running the

going ho same gxperiment: can simply exchang-e the
) i E variables at any moment and multiply

medicatic them to obtain collective evidence.

DD DD DD N

PEpC B0 PP i o

groupECT-<- sampie
groupMed <- sample(c(l, @), replace = TRUE, prob = c(0.9, 0.1), size = 60)

eValues <- numeric(length(groupkECT))
for(blockNumber in seq_along(groupECT)){
safeTesiRa ctelvnlenng FrraoarJINNEE B s Ny Wmms [y Py Ny Sy Ryssn [y S,

b
Ze Can directly be used for scientific seeesscccece®® o000

) communication: easily convertible to 20
eval common measures, such as p-values
and confidence intervals

N cA e —— W TN e

}
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: Testing for stream data paper on ArXiv F
(| E
N | N
s == =N =\ = =\ = E=nY [ ) —— —\ —\ —\ [=
&\ ==\ =\ =\ = =N\ ==\ (= ==\ =\ —\ = —\ —\ .\
= =\ = =\ = =N A A =\ =\ i\ E0 -\ —\ [
N\ o % o £ A\ \ -/ () = - =\ —\ —\ [\ —\ —\ O\
i e L=\ i Ty i =N — —\ ==\ =\ —\ T C—\ [
N\ =\ = =\ == — —\ = =\ e == —A\ —\ N\
= =2 =N ==\ =\ =\ =\ — — e [y —\ —\ —\ C
= == == arXiv.org > stat > arXiv:2106.02693 Q Q
=\ = [E —\ =
N i - = ==
= = [Submitted on 4 Jun 2021] Q Q C
2\ =\ = [EEN N\
= —\ Safe Tests and Always-Valid Confidence Intervals for contingency tables and beyond = e\ =
2N [ =2\ Rosanne Turner, Alexander Ly, Peter Griinwald Q Q
= = . . : , C\ [N =
S\ —\ = We develop E variables for testing whether two data streams come from the same source or not, and more generally, whether the difference between the sources is larger than Q
N = som? min_imal effect size. These E variables Ie_ad to tests tha? remain safe,'i.e. keep their Ty.pe-l error guaran?ees, under flexible san'lplin? scenarios such as optional stoppin'g and
continuation. We also develop the corresponding always-valid confidence intervals. In special cases our E variables also have an optimal “growth' property under the alternative.
N\ ==\ —\ We illustrate the generic construction through the special case of 2x2 contingency tables, where we also allow for the incorporation of different restrictions on a composite
. == alternative. Comparison to p-value analysis in simulations and a real-world example show that E variables, through their flexibility, often allow for early stopping of data
NS =2\ =\ collection, thereby retaining similar power as classical methods.
—_ Q Subjects: Methodology (stat.ME); Machine Learning (cs.LG); Statistics Theory (math.ST)
1 Q Q Cite as:  arXiv:2106.02693 [stat.ME]
Q Q (or arXiv:2106.02693v1 [stat.ME] for this version)
3 [E=EN =\ [ =\ Ea
I E= =\ —\ [N ER A
R [\ e —\ = —\ — \
. [ [ —\ —\ B N
=\ — ro— — — — —
—\ —\ i\ =\ i e [
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interventions and characteristics
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Networks visualizing (causal) relations between our outcomes,
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