Radiation Oncology Trials
Alone & in Multimodality
Settings



OBJECTIVES

-SUMMARY MODERN TECHNOLOGY &
DEFINITIONS IN THE IMAGE-GUIDED ERA

-DISCUSS HOW VARIOUS RADIOTHERAPY
APPROACHES EFFECT THERAPEUTIC RATIO

-RADIOBIOLOGY & PRINCIPLES OF
DRUG/XRT INTERACTION

-CLINICAL TRIAL DESIGN



iWhat 0s the bi g deal
cancer cl i1 ni cal







The treatment of cancer with ionizing radiation is called
Radiotherapy (RT) or Radiation Oncology

External RT + Intensity Modulated Radiotherapy

Brachytherapy

adiosurgery -
tereotactic RT

Particle therapy with

Phillipe Lamb - Protons or light ions



The Evolution of Radiation
Therapy
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Therapeutic Ratio
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FIG. 1. The relationship between the sigmoid curves representing
twmer control probability C(TCP) and normal tissue complication proba-
bility is termed the therapeutic ratio,



The clinical side: workflow in Radiation Oncology
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Trials of Radiation Therapy Alone

A Target Volume
A Organs at Risk

A Quality Assurance
ADose

AVolume
ATime

A Assessment of Toxicities
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Quality Control -Radiation

A Standard time, dose, and fractionation
schedules

A Specify fields or target volumes be precise
A Specify doses to target volumes

A IMRT vs. 3-D conformal radiotherapy

A CT-based vs. conventional simulation

A Field verification

A Dose inhomogeneity



Treatment Time:
the SER (Start of any treatment to End of Radiation)
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Quality Control -Radiation

A Standard dose and fractionation schedules
A Specify fields or target volumes be precise
A Specify doses to target volumes

A IMRT vs. 3D conformal radiotherapy
A CT-based vs. conventional simulation

A Field verification

A Dose inhomogeneity
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IMRT

AAs the treatment head
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Fig. 5. Comparison of the dose response relations for quasi-uniform and intensity-modulated dose delivery. The increase of the
therapeutic window between tumor cure and normal tissue damage with intensity-modulated dose delivery is clearly seen. The shift in the
complication curve (orange) and the increase in complication-free cure (violet) are due to the increased dose to the tumor and decreased
dose to the spinal cord as the intensity-modulation is introduced. The mean tumor dose is plotted on the horizontal axis so that the
complication curve moves to higher doses but the tumor control curve remains unchanged, thus increasing the therapeutic window and
the complication-free cure.



Imagequidance: The Next Generation




Advances In Radiation Therapyhe
New Pyramid
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Objectives of IGRT & Dynamic
Targeting

PTV

PTV
Without With

Imaging Imaging
CTV 1 volume containing disease

PTV 1 volume that needs to be irradiated to ensure CTV
Is always treated



Precise, not accurate Accurate, but not precise Precise and accurate
(IMRT without IGRT) (wide margin radiotherapy) (IMRT with IGRT)
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therapeutic window between tumor cure and normal tissue damage with intensity-modulated dose delivery is clearly seen. The shift in the
complication curve (orange) and the increase in complication-free cure (violet) are due to the increased dose to the tumor and decreased
dose to the spinal cord as the intensity-modulation is introduced. The mean tumor dose is plotted on the horizontal axis so that the
complication curve moves to higher doses but the tumor control curve remains unchanged, thus increasing the therapeutic window and
the complication-free cure.



Multi -Modality Radiation Trials



Translation to the Clinic -Potential
Problems

A Baseline response rate
A Baseline cure rate
A Baseline toxicity

A Interdependence of one modality on the
other for therapeutic effect

A Competing risks for end-point of interest




Factors Affecting Radiation
Sensitivity

A Intrinsic Factors

ARas mutational status
AEGFR

ADNA repair capabilities
ADNA methylation

A Extrinsic Factors
ATumor microenvironment i hypoxia
ApH
ATumor vasculaturei é nor mal i zat i ono



Cell Cycle

Progression thru cycle governed by
protein kinases—
activated by cyclines

Transcription
Factors

Cyclin B/A
and CDK1

Cyclin D1
and CDK4

Cyclin A
and CDK2 Cyclin E p53

S andCcDk2 Rb

p21
inhibits Cdk’s




@ Current Medicine
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