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Imaging and treatment choice
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Is there an optimal imaging test to use?




FDG-PET In treatment selection and
prediction

FDG-PET has been used to stage and monitor tumor
response after completion of preoperative chemotherapy
or chemoradiotherapy in patients with NSCLC

Magnitude in changes of the FDG uptake in tumors
correlated with pathologic response and overall survival

A return of the standard uptake value (SUV) to normal
levels after treatment seems to be a marker of complete
histological response and a sensitive indicator of good
prognosis.

Post-treatment PET response correlates with the
treatment failure pattern. It is a better predictor of
survival outcome than computed tomography (CT)
response, stage, or pretreatment performance status




Adjuvant chemotherapy In resected
NSCLC patients: NVALT 8 study

Observation only

PET-SUV < 10 NVALT 8A versus
4 cycles
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Is there an impact of changes In
FDG uptake in the tumor on
pPrognosis?




Prognostic impact of late change In
FDG uptake

Tumor type Year Nopts MS(mo)

RR NR

Lymphoma 2001 93 >46
2001 46 >40
2001 28 >50
2003 60 >60

2004 19 >30
Oesophagus 2002 36 >34

2004 70 >24
Lung 2003 73 >36

2004 47 56
Head and Neck 2003 35 >60
Cervix 2003 152 >45




Prognostic impact of early change
INn FDG uptake

Tumor type No pts MS (mo)

RR NR
Lymphoma 30 >24 5

Oesophagus 37 >48 20
22 >38 18
Stomach 35 >48 17
Lung o7 9 )
Head and Neck 47 >120

Adapted from Weber WA, 2005




Time course of early tumor response
with FDG-PET

bility of survival
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Nahmias C. et al J Nucl Med 5, 48;2007




Timing of FDG-PET for tumor
response

e Quantitative assessments of FDG-PET Is
needed to predict early tumor response
during treatment, for chemotherapy within
1-3 weeks.

« After treatment focal FDG uptake Is a
relatively specific sign of persistent tumor.
Therefore visual evaluation of FDG-PET
scans Is sufficient.




Prediction of response to gefitinib in the
early stage of therapy with FDG-PET

Sunaga et al. Lung Cancer, 2007




Monitoring tumor response by FDG-
PET In patients with
chemoradiotherapy

 FDG uptake decreased in responders
compared to non-responders at first

follow-up scan (p<0.001). Relative
decrease 44% vs 20%,resp.

Wieder et al. JCO 2004




Complete metabolic response during
radiotherapy
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Impact of PET tracers on radiation:
adjustments of radiation fields and dose

e FDG

— delineation of radiation fields by metabolic
activity

o ISFAZA
— hypoxic tumor areas

o 897r- or ®#Cu-EGFR inhibitors
— Intratumoral areas with EGFR expression




-
@)
-
-
G
-
)
=
)
O
-
O
(@
T
O

3-D PET-

delineation




EGFR detection
64Cu-DOTA-cetuximab

 Biodistribution and small-animal PET studies
with ®4Cu-DOTA-cetuximab in nude mice
showed relatively high tumor uptake at 24 h after
Injection (13.2 = 1.2% of injected activity per gr)

%4Cu-DOTA-cetuximab was successfully used to
detect and quantify EGFR expression in cervical
cancer tumors, suggesting a role in EGFR-
positive tumors




What is the implication of moderate to low
rates of tumor response for imaging

guidence : more specific tracers?

Chemotherapy 40 - 60%
Erlotinib/gefitinib 10 - 15%

Early detection of non-responders by PET
has the advantage to limit toxicity and
provide cost-effective treatments

Therefore other tracers are needed and
studied for response prediction




Early chemotherapy-induced changes in the annexin V
tumor uptake and tumor response
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Effective platinum-based chemotherapy causes a fast increase of the annexin V tumor uptake
within 48 hours after administration of cisplatin, less successful treatment is associated with
increased, unchanged, or even decreased annexin V tumor uptake (r2 = 0.86; P = .001).
Partial and complete remission show increase of annexin V tumor uptake within 48 hours.

Kartachova, M. et al. J Clin Oncol; 25:2534-2539 2007




Correlation of galacto-RGD PET tracer
accumulation and v 3 integrin expression

[18F]Galacto-RGD PET

Fusion with CT

Immunohistochemistry

calEETAl T T Haubner R. et al. Plos Med, 2, 2005




Comparison of FDG- and galacto-RGD PET
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Other imaging tools: MRI







Noninvasive detection of lymph node
metastases with MRI

Harisinghani MG, et al. PLoS Medicine, 2008




MRI positive, but CT and FDG-PET
negative nodal metastases




Response measurements in patients
treated with new biologicals

e CT thorax: anatomic
assessments of tumors

 FDG-PET: metabolic

e H2O-PET: blood flow
measurements in the tumor

e DCE-MRI as an imaging
biomarker to assess response
of targeted therapy




What is the predictive value of different
simultaneously performed imaging tests?




Imaging study in patients with advanced
NSCLC treated with first-line erlotinib and
bevacizumab

19 H20-PET 30 FDG-PET 28 -MRI 15 All Data I

16 H20-PET 22 FDG-PET

van den Boogaard V, ASCO 2008




FDG metabolism measured by PET




H20O-PET perfusion




DCE-MRI
Measurement of Kps heterogeneity

DCE-MRI (KPs heterogeneity, Cl 0.95)
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Conclusion

FDG-PET is the most convenient method to predict early
tumor response at 1 and 3 weeks after the initiation of
chemotherapy.

Quantitative FDG-PET has not only an impact on
radiation fields and dose, but should also change
chemotherapy management with the advantage to limit
toxicity and provide cost-effective treatments.

Many tracers are in development for specific biological
process such as hypoxia, proliferation, apoptosis.

MRI is still a laborious and complex method to predict
tumor response.




