Image guided response assessment to neoadjuvant chemoradiation in
esophageal cancer patients

Where are we today?

Gert Meijer
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CONSORTIUM

Esophageal cancer

480,000 new diagnoses annually
400,000 deaths annually
8t most common cancer type world wide

ditionally surgery cor of curative treatment, but....
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CROSS trial

surgery

368 patients

23 X 1.8Gy surgery

5 X (carboplatin+ paclitaxel) ::

van Hagen P, et al (2012) N Engl ) Med 366:2074-2084.
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Aim of response prediction is two-fold

1. Predict pathologic complete response
—  Why: omission of surgery
— When: before surgery
— How: test(s) with high NPV

2. Predict pathologic poor response
—  Why: moadification or discontinuation of nCRT
—  When: (before or) early during nCRT
—  How: test(s) with high PPV
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Can we accurately predict pathologic response using:
1. Endoscopic biopsy or EUS?
2. FDG-PET?
3. DW-MRI/ DCE-MRI?

4. A combination of modalities?
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Results - Endoscopic biopsy
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Results — EUS ~ ypT+ versus ypTO

Sensitivity (%) Specificay (%)

Van Rossum, et al. Manuscript under construction

Implications of findings in CROSS-setting
Cohort of 1000 patients

true positive
Justified surgery

210 per 1000 588 per 1000
test .
positive false positive
unnecessary 35 per 1000 347 per 1000
surgery
true negative
Justified omission 355 per 1000 43 per 1000
test of surgery
negative false negative
unjustifed omission 400 per 1000 22 per 1000
of surgery

Can we accurately predict pathologic response using:

1. Endoscopic biopsy or EUS? NO

2. FDG-PET?

3. DW-MRI/ DCE-MRI?

4. A combination of modalities?
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What can FDG-PET really add to prediction of pathCR?
Retrospective diagnostic (prediction) study, MD Anderson

n=217

pre nCRT post nCRT

Van Rossum, et al. Radiology (submitted)
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Results - Clinical characteristics

Table 1 Clinical baseline and treatment-related characteristics.

Characteristic PathCR No pathCR _p value
(n=59) (n=158)
Male gender 54(9L5)  148(93.7) 0558
Age (y) 588+123 60.1+99  0.440
Tumor location 0324
Middle third of esophagus 2( 3.4) 1( 0.6)
Distal third of esophagus 52(88.1)  143(90.5)
t junction 5(85) 14(89)

[ EUs-based mor length (cm) 50:24  59:27 0034 |
Histologic differentiation grade 0055
e 34(57.6) 68 (43.0)

Poor 25 (42.4) 90 (57.0)
Signet ring cell adenocarcinoma 5( 8.5) 30(19.0)  0.061
Clinical T-stage 0.006*
T2 14 (23.7) 15( 9.5)
13 45(76.3) 143 (90.5)
Clinical N-stage 0450
cNO 18 (30.5) 58 (36.7)
N+ 39 (66.1) 98 (62.0)
Missing 2(34) 2(13)
Induction chemotherapy 28 (47.5) 50(316)  0.031*
Post-chemoradiation endoscopic biopsy 0.023*
No residual cancer 55(93.2) 126 (79.7)
Residual cancer 4(6.8) 32(20.3)
Days from completion CRT to surgery 615204 583+193 0.285

Van Rossum, et al. Radiology (submitted)

Model 1: Clinical predictors only

—AUC: 0.67

Sensitvity

EUS-based tumor length
clinical T-stage
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post-nCRT endoscopic biopsy

Specificity
MDAnderson
Ceneer Center

Van Rossum, et al. Radiology (submitted)

Model 2: Clinical predictors + subjective PET

—AUC: 0.67
—AUC: 0.73

Sensitivity
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Van Rossum, et al. Radiology (submitted)
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Model 3: Model 2 + quantitative PET

—AUC: 0.67
—AUC: 0.73
21 —AUC: 0.74
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|
Model 4: Model 3 + PET texture/geometry features
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Van Rossum, et al. Radiology (submitted)

Conclusions FDG-PET

» FDG-PET provides statistical benefit in terms of discrimination.

« However, clinical relevance of this benefit is limited.
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MRI in esophageal cancer

challenging because of:

motion magnetic field inhomogenities
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e
Optimization study

no triggering cardiac triggering
free breathing breathhold

van Rossum et al. Eur Radiol, 2013

DW-MRI: diffusion weighted MRI

* Microscopic mobility of

water
* Brownian motion:
* viscosity

« cellular environment

i

courtesy Nicola Dinapoli

DW-MRI: diffusion weighted MRI

* Microscopic mobility of

water
* Brownian motion:
* viscosity

« cellular environment
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Quantitative ADC Measurement of
Esophageal Cancer Before and After
Chemoradiation

Yang L, Son JB, Ma J, Cheng S, Hazle J, Carter BW, Lin S.

MO-F-CAMPUS-I-05 %

Methods — DWI response assessment study

nCRT Surgery
T 23weeks [ 2-3weeks 3-9weeks |0-4 weeks
MRilyefore MRlguring MRl e
-T2w -T2w -T2w
-DWI -Dbwi -Dwi
N=20

i

van Rossum, et al. Radiother Oncol. 2015
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Results - AADC measurements vs. response
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Dynamic Contrast Enhanced MRI _ ,

— Area under the curve (AUC)
— Start after inflow of contrast in artery
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DCE-MRI for predicting response
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Overview

Can we accurately predict pathologic response using:
1. Endoscopic biopsy or EUS? NO
2. FDG-PET? NO
3. DW-MRI/ DCE-MRI?

4. A combination of modalities? HOPEFULLY

Hot off the press

AADC_during (%)

T = T T
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Ongoing research collaboration

nCRT (CROSS) Surgery
T 2weeks | 3weeks 5-7weeks | 1week
MRle MRliuring MRlgest
PET-CT,.  PET-CTyung PET-CTq0

* Multi center response assessment trial at MDACC, AvL and UMCU:

n=90 patients, so far n=50
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