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Prediction:Models: 2011- 2017
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Chart1

		2011		2011		2011

		2013		2013		2013

		2014		2014		2014

		2015		2015		2015
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				Response		Tumor control		Other

		2011		1		2

		2013		1		1

		2014		2		1

		2015		1		2		1

		2016		4		1		2

		2017		2		5		4

				Per ridimensionare l'intervallo di dati del grafico, trascinare l'angolo inferiore destro dell'intervallo.
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 Prediction Models: ypN

Points

ypT stage

cN stage -
q N,
PreCRT tumour Poor, mucinous or signet-ring cell

differentiation Well or moderate

Yes
Lymphovascular ' Preop CRT
nvasion No Yes Pts: 1.147
Perineural ] AUC — 077

r
invasion No

Age 85 75 65 55 45 35 25

olalpeinls  0Td @ . PP L DS P P P
Probability of positive LN
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P

Gemelli @ AT e oo JwaE et Al—BJC - 2014




. Prediction Models: ypN

* 4 # e ] 5 / L ] e #

- e Fa =

Nomogram Preop CRT
o Pts: 8.984
Histology L I AUC - 0-71

Nonmiucinous Mucinous

: . ‘ : . ' 4

1wl L |
Mot present/Unknown
Unknown
Grade ! !
Weall Moderate Poorly-
Undifferentiated

inical_Modes — 1%
Nagative Positive

Charlson i

Age
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Total score
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FIGURE 1. Nomogram predicting the probability of LN metastasis following neoadjuvant CRT for locally advanced rectal cancer. CRT =
chemoradiation; LN = lymph node; LV = lymphowvascular invasion.
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“No Preop CRT
Pts: 411
AUC =0.78

Points

MRI T stage

Invalwed
MEI CEM involvement !

Preoperative CEA —
=5mgsSul

High Grade
Turmor grade ————
Low—medium grade

Largest LM size <Smim Lg!rl:]i-'ht LM size =10mm
LM size category T L T !
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Total Points
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Prediction.Models: TRIPOD
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RESEARCH METHODS & REPORTING

Transparent Reporting of a Multivariable
Prediction Model for Individual Prognosis or
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\ Prediction. Models:  TRIPOD

- -, S F s =

Only a single data set is available:
all data are used to develop model

Type 1a: Development only
B

Type 1b: Development and
validation using resampling

Only a single data set is available:
a portion of data are

used to develop model Type 2a: Random split-sample
development and validation

DIV —

Type 2b: Nonrandom split-sample
A separate data set is development and validation

available for validation

Type 3: Development and
validation using separate data

Type 4: Validation only l

Gemelli @ a1 ‘g 2% Collins GS et Al - BMJ — 2015
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Prediction Models: TRIPOD
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Chart1

		2011		2011		2011

		2013		2013		2013

		2014		2014		2014

		2015		2015		2015

		2016		2016		2016

		2017		2017		2017
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				Tripod 1-2		Tripod 3-4l		n.a.

		2011		2		1

		2013		2

		2014		2		1

		2015		3		1

		2016		4		2		1

		2017		4		6		1

				Per ridimensionare l'intervallo di dati del grafico, trascinare l'angolo inferiore destro dell'intervallo.
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Accuracy and Generalizability
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Accuracy Brier score Predicted outcomes match
observed?

Discrimination ~ Area under ROC How well can we threshold predicted
outcomes?

Calibration Hosmer-Lemeshow How do predicted values compare to
subgroups of patients? (low/

medium/high probability)
Generalizability DDM Can we apply it to other datasets?
Reproducibility  DDM approx. 0.5 Similar population
Transferability =~ DDM < 0.5 > Different population

#

Gemelli @ AT ‘o Van Soest J et Al — Med Phys - 2017
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% Assumpf/an ‘consistency

pT
pN

ARbased

surgProcedure

APR female
SeX !
male SFUbased

neoAdjChemoType
noNeoAdjChemo 5FUbased

adjChemoType
noAdjChemo

T u ¥ T T T T T T T T T T T T

Total Poig - -
100 150 200 250

4-Month control for died Probability . — . . T 1
0.550.60650.7 0.75 0.8 085 0.9 0.95
36-Month control for died Probability R B e e e e T T
0.39.4).49.9.550.60.650.7 0.75 0.8 0.85
60-Month control for died Probability ' .

0.2 03
120-Month control for died Probabili
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Predic f/an M{a_’de/s: Radomics
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Rectal Cancer Radiomics: MRI
* Definition of a radiomics score for identifying patients showing pCR

Primary cohort
B Vahdation cohort

B nonpCR
W PCR
B Primary cohort C Validation cohort
3
4 1 1
2
3
0.8
£ - $ : . il
3 4 i - [ —— sl 1.
L B L -1 LU =
E © lI v 2 04 g 5 1L ﬁu.—s
g - 2 3 LM 2 02
" @ _ @ ronpcr | 2 AUC =0.9744 o Bowic E AUC =0.9799
3 W pCR . 4 | W pcR 0
-4 0 02 04 06 08 1 =54 0 02 04 06 08 1
False positive rate False positive rate
Radiomics score for each patient The ROC curve Radiomics score for each patient The ROC curve

Geme ”'0 ARL Lin Z, Zhang XY, Shi Y] et al. Clin Cancer Res Novenber 8; 2017,



Pred/c f/an M ade/s Radam/cs

Rectal Cancer Radlomlcs MR

External validation

| outcome
0.6

Sensitivity
0.6

Actua
04

AUC = 0.78 (0.59-0.98)

0.0

(JPTT]E‘I II | @ ART Dinapoli et al. ESTRO 35. Turin 2016. Manuscript under review

Predicted outcome

0.6 04
Specificity
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Rectal Cancer Radlomlcs MR

External validation

| outcome
0.6

Sensitivity
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AUC = 0.78 (0.59-0.98)
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Imaging data
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Multidisciplinary team

E Multidisciplinary teams ( MDTs) are an alliance of
8 all medical and health care professionals related to
8 a specific tumour disease whose approach to cancer
care is guided by their willingness to agree on_evi-
dence-based clinical decisions and to co-ordinate

the delivery of care at all stages of the process,
encouraging patients in turn to take an active role
in their care.

Borras JM et Al -"EJC - 2014




Studies generating hypothesis

Align and repositioning
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