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Squamous cell carcinoma of the head and neck

Estimated New Cases in 2019 53,000

% of All New Cancer Cases

Estimated Deaths in 2019

% of All Cancer Deaths
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From discrete volumes to 3D maps
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Imaging: spatial AND biological information

PET/CT
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HNSCC: distant metastasis risk
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Dose painting & personalized RT prescription

Personalized prescription Cts ‘ Ct}

* varying the 4D dose prescription between patients
according to some (imaging?) biomarker
* Risk based (predictive)
* Response based (adaptive)

FAZA PET/CT: DAHANCA 24

MY

+19.5 Gy

Logistic

Mortensen et al 105: 14 (2012)
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Dose-painting by numbers

Frequency

Normo-oxic Anoxic
The prescription

function:
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The normalized dose-response gradient
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Steepness of dose-response curves for HNSCC
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Bentzen R& 1(1994)
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Functional ImaGing of Heterogeneity in
Head and neck Tumors (FIGHHT)

En bloc excision specimen FFPE tumor blocs Digitized H&E section fused | = 28 patients w. 31
g into specimen s¢an lesions
6 random
biopsies from
each

Invivo and ex
vivo scans +
pathology

Specimen scan co-registered with pt. FDG
Large intra-tumor

variability

Y Significant but
weak correlations
between FDG and
#viable tumor
cells and CAIX
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Focal origin of recurrence

Rigshospitalet, Copenhagen 2005-2009

HNSCC of pharynx, Completed definitive Loco-regional prog.
§ Recurred after CR
larynx, oral cavity (chemo)IMRT - CTscan @ rec.
N=520 N=357 N=39

CT at time of recurrence PET/CT at time of primary RT planning
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Pattern of recurrence

GTV — “PET positive”

CTV — tumor

CTV — elective
High ris

CTV — elective
Low risk
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Recurrence density after RT for HNSCC

Mean volume [em3]
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Data-driven dose redistribution
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The CONTRAST Phase | dose-escalation trial

CONTRAST: CONventional vs. Tumar
Recurrence Adapted Specification of Target ESIGN:
dose

cerue 15 patients

Population: locally advanced HNSCC
treated with (chemo-)radiation therapy
at Rigshospitalet in Copenhagen

et doses [EQD2 (Gy)]| Estimated
level G w/o

- . E

Current 529 61.6 68
Stepl 508 588 70 74 82 843 716 672
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The CONTRAST Phase | dose-escalation trial

CONTRAST Phase | dose-escalation trial

Same patient 9 months
Penetration of soft | after RT — after
palate 8 months s J attempted surgical

after RT | reconstruction

Particle Swarm Optimization — breast case

CLINICAL PSO - an algorithm for finding

maxima on complex surfaces

All bioeffect models evidence
based.

Examples of models:




Competing events in HNSCC

286 patients with locally advanced HNSCC treated with definitive chemo-RT

42% of cases 32% of cases 26% of cases

@
Marihs

FFF >70% @ 2 years 40-70% FFF @ 2 years FFF <40% @ 2 years

FFF PREDICTED AT BASELINE g

Hakansson et al.

Competing risks: patient level

Individual 3-year risk
estimates in 560 HNSCC
pts.

Note that a high risk of
LRF is associated with a
higher risk of DM

HNSCC: Increasing local therapy intensity

* LRF risk low (< |
LRF risk intermediate (13 9% - 31.2%) |
* LRF risk high (31.2% - 70.3%)

experimental treatment with HR 0.7

Selecting the highest
LRF risk cases for a
loco-regional therapy
intensification does
not yield much of a
gain due to
competing risk of D

Gain in 34y disease free survival (DFS) [%-poi

Gain in 3-yr loco-regional control (LRC) [%-points]

i U Yof MARYLA
‘"l\m ITYsf MARYLAND ik etala

7/15/2019




7/15/2019

Multimodality Precision Medicine 2030
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