Datagrunnlag

Sykdom

243 SAILOR Gliom (3 grad
1I, 24 grad IV)

144 BOSTON-NHX Gliom IV
(glioblastom)

211 TREATMENT Metastaser
(ikke smaacellet
lungekreft,
malignt
melanom)

Pasienter

27

14

54

Antall
undersgkelser

1-11

Modalitet Segmentering

T1, SE CBV Ventrikler,
tumor (gdem,
nekrotisk,
kontrastforsterk
ende),
FastSurfer

T2 (5), ADC (8), Ventrikler,
FLAIR (1), SE tumor

CBV (kontrastforster
kende),
FastSurfer

T1, SE CBV Ventrikler,
FastSurfer

Referanse

=

Noe manglende data for sailor og boston (CBV-endringer) og treatment (behandling,
tumorsegmentering, CBV-endringer)




Eksempel

sub-13/ses-01

boston-nhx




Kontrastforterkende maske




Kjgrt pa nytt med ventrikkelsegmentering korrigert av Tomas Sakinis (lag til
temporalpolene)




[zoomtofit|  950f 193 [zoomtofit| 930f1

Sub ventricular zone (SVZ), radius=10 mm EDIT: periventrikulaer sone
Ofte er CBV ikke inkludert i SVZ pga. at tumor er lokalisert langt unna ventrikler (f eks
narme cerebrum)

CBV-kart har verdi 0 i omrader den ikke er tatt opp

Hentet ut gjennomsnittlig CBV for CBV-voksler som ikke er O

Peri-ventrikuleere omrader
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Normal-appearing white matter




zoom to fit

930f 1

Tilneermet FastSurfer-segmentering

Mest presis i subkortikale omrader (rundt ventrikler, etc.)




Eksperiment 6

* Mal: Platt ventrikkelvolumendring vs normalisert CBV i
subventrikulzer sone (normalisert til normal hvit substans)

* Data: sailor, boston, treatment: data-rel-basl-2-excel.tsv , vent-tumor-
cbv-2022-03-21.xlsx

* Metode: plot-2.py




Eksperiment 7

* Mal: Platt ventrikkelvolumendring vs normalisert CBV i tumor
(normalisert til normal hvit substans)

* Data: sailor, boston: data-rel-basl-2-excel.tsv , vent-tumor-cbv-2022-
03-21.xlIsx

* Metode: plot-2.py
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Konklusjon:

Ikke betydelig stor forskjell mellom datasett




Eksperiment 8

« Mal: PIatt normalisert CBV i subventrikulaer sone vs normalisert CBV i
tumor (normalisert til normal hvit substans)

* Data: sailor, boston: data-rel-basl-2-excel.tsv , vent-tumor-cbv-2022-
03-21.xlIsx

* Metode: plot-2.py

11



2.00

1.751

1.50 1

1.251

1.00 1

0.75 A

0.50 -

0.25 -

tumor normalized mean cerebral blood volume change

0.00 T T T T T T T 1
0.00 025 050 075 1.00 1.25 1.50 1.75 2.00

subventricular zone normalized mean cerebral blood volume change

dataset
sailor-mni
boston-nhx

Konklusjon:

Ikke betydelig stor forskjell mellom datasett

Videre:
Ekskludering av tumor i svz

Peritumoral CBV fra Elies’ compression habitats peritumorale masker.
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Eksperiment 9

* Mal: PCA av volumendring ventrikler (1) og tumor (2), endring av
normalisert CBV i subventrikulaer sone (3) og i tumor (4) (normalisert
til normal hvit substans): 4 — 2 dimensjoner

* Stratifisert i behandling (kolonne ‘to treatment’)

* Data: sailor, boston: ventvol-tumorvol-svzcbv-tumorcbv-2022-03-
24 txt
* Metode:
* PCA med nonlinear iterative partial least squares (NIPALS): pca-nipals.py
* Kolonnevis z-score normalisering av eksisterende data
* NIPALS handterer ~5 % manglende data?!
* pca-nipals.py

thttps://medium.com/@seb231/principal-component-analysis-with-missing-data-9e28f440ce93, https://academic-oup-
com.ezproxy.uio.no/bioinformatics/article/23/9/1164/272597?login=true
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B ™z

95% confidence interval for Hotelling’s T2 value

B ™z

B ™z
B vz

B vz

10 15 20 25 30

Ellipse: Hotellings TA2
95 % of observations (95 % confidence intervals)
Generalization of Student’s t-statistic
https://learnche.org/pid/latent-variable-modelling/principal-component-
analysis/hotellings-t2-statistic
https://cran.r-project.org/web/packages/HotellingEllipse/readme/README.html
Se neste slide for variabel-bidrag
1. Two groups along PC2 are described by ventricle volume change

* Regardless of treatment

2. TMZ only lead to outliers along PC1 and are desribed by CBV change in both
tumor and svz
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O ventvol12 change

0.8 1

0.6 1

PC2

0.44

0.2

O subyentricular zone normalized mean cerebral blood volume change

0.0

O tufmor normalized mean cerebral blood volume change

O tumorvol change

=02+

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
PC1

PC2 describes ventricle volume change
PC1 describes normalized CBV change in tumor and svz

TMZ (and not CRT) lead to the most CBV change (normalized to normal appearing
white matter)
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Eksperiment 11

* Mal: PCA av volumendring ventrikler (1) og tumor (2), endring av
normalisert CBV i subventrikulaer sone (3) og i tumor (4) (normalisert til
normal hvit substans), alder (5), overlevelse (6) og tidslgp (7): 7 — 2
dimensjoner

* Stratifisert i behandling (kolonne ‘to treatment’)
* Data: sailor, boston: ventvol-tumorvol-svzcbv-tumorcbv-2022-03-24.txt
* Metode:

* PCA med nonlinear iterative partial least squares (NIPALS): pca-nipals.py

* Kolonnevis z-score normalisering av eksisterende data
* NIPALS handterer ~5 % manglende data’

* pca-nipals.py

thttps://medium.com/@seb231/principal-component-analysis-with-missing-data-9e28f440ce93, https://academic-oup-
com.ezproxy.uio.no/bioinformatics/article/23/9/1164/272597?login=true
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PCL
* Scores

* Sen chemoterapi (TMZ) er uteliggere

* Darlig forklart av PCA
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O tumot normalized mean cerebral blood volume change
O tumorvol change
0.4 O supventricular zone normalized mean cerebral blood volume change
O age years Total Variance Explained
Initial Eigenvalues Extraction Sums of Sguared Loadings
Component Total % of Variance  Cumulative % Total % of Variance  Cumulative %
1 2,376 33,944 33,344 2,376 33,944 33,844
1,613 23,048 56,992 1613 23,048 56,992
0.2 3 1,085 15,485 72,486 1,085 15,495 72,486
1 922 13170 85,656
[ 512 7320 92,976
6 \360 5144 98,120
~ I 432 1,880 100,000
e Extraction Method: Principal Component Analysis
0.0
O ventvol12 change Cumulative explained variance
-0.2 4 O accumulated nterval days
o3
02
o
0.4 1
O overall sutvival months Lt ==
-0.2 0.0 0.2 0.4
PC1

Negativt korrelert:
* Overlevelse og CBV-endring (PC2)
* @kt CBV gir darligere overlevelse
* Alder og ventrikkelvolumendring (PC1)
* Yngre pasienter har mindre ventrikkelvolumendring

Ventrikkelvolumendring er korrelert med tid og overlevelse
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Removal of outliers
94 % confidence according to previous model

* To klynger
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O age years © tumorvol change,
O ventvol12 change
0.4
O tumor normalized mean derebral blood volume change
© subventriculaf zone normalized mean cerebral blood volume chang
0.24
O ac¢umulated interval days
o Cumulative explained
= o0
us
04
03
—0.21
w
= w2
—0.41
O overall furvival months

Removal of outliers
94 % confidence according to previous model

* En endring: ventrikkelvolumendring har samme tolkning som cbv-endring i tumor
* Korrelert for de fleste pasientene?

* Overlevelse og alder kan best beskrive forskjellen (variansen) mellom de to
klyngene

Videre:
Bedre tumormasker
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unknown

Removal of outliers

94 % confidence according to previous model

* To klynger

21



Videre

* Tilsvarende eksperimenter pa intervaller (ikke I; = I, men [;_; = I;)

* Kan normalisere verdier basert pa antall dager
* Forteller mer om temporzere forskjeller i behandling (CRT vs. TMZ)
* PCA uavhengig av tidsakse

* Inkludere CBV i peritumorale omrader / compression habitats

Til punkt 1: De foreslatte endringene samsvarer med Elies’ siste paper

Endre navn: Subventrikulaer -> periventrikulaer
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