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PET/CT
Combines multi-Slice CT and PET-Scanner

Integration of state of the art PET and CT instrumentation
Synergistic diagnostic value of each modality

Development and validation of quantitative structural
and biological parameters




FDG PET/CT indications

» Established: Staging und Re-staging
« PET/CT: Functional and morphological imaging

State of the art imaging in oncology

 Therapy assessment (early)
 Individualized therapy




Evaluation of glucose metabolism

18EDG-6-phosphate

Tumour Cell




Therapy response

e Surrogate for efficiency / clinical benefit
e Definition: WHO / RECIST

e Evaluation 3 8 weeks after Tx Initiation




Limitations of morphological criteria to
monitor cytotoxic therapy

« Historic and arbitrary definition

e Reduction of tumour size by effective therapy
takes considerable time (weeks/months)

Non-responding patients undergo
prolonged treatment without benefit

Responding patients are erroneously
classified as non-responding




Monitoring of cancer therapy

Agreement of response criteria with histo-

patho

Corre

ogica

ation

outcome

evaluation

petween response and clinical

Early detection of response with high
negative predictive value

Development of quantitative criteria for
Individual tailoring of therapy




Histopathological response
Becker et al., Cancer 2003

Response grade |
| a: no vital tumour-cells

| b: Vital tumour-cells < 10%

Response grade Il
Vital tumor-cells 10 - 50%

Response grade Il

> 50% vital tumour-cells




FDG-PET for monitoring
of cytotoxic therapy In cancer

 Tumor glucose utilization can be assessed by
FDG-PET with high reproducibllity

 The decrease of glucose utilization during
therapy correlates with the reduction of viable
tumour cells

* |n responding tumours a reduction of glucose
utilization occurs early after initiation of therapy
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Early detection of response to chemotherapy in
patients with adenocarcinomas of the esophagus

Morphologic
Imaging
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Weber et al. J Clin Oncol (2001)




Early decrease of FDG-Uptake and
histology after surgery

SUV = 15 %

20% |

0 _

> 10% vital < 10% vital
tumour cells tumor cells

D SUV = 53% (N=28) (N=9)
Weber et al. J Clin Oncol (2001) AR




Final results of a prospective study
esophageal cancer

Survival — all patients (n=56) Survival — R, resected (n=41)
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Metabolic responder: n=18 Metabolic responder: n=16
Non-responder n= 38 Non-responder n= 25
p=0.01 p=0.009

Ott et al. J Clin Oncol (2006) AR




Prediction of histopathological response:
preoperative chemotherapy in gastric cancer

Decrease of FDG-Uptake

>35% <35%

Response (n=13) 10 3 Sens.: 77%

Non response 3 19 Spec.: 86%
(n=22)

PPV: 77% NPV 86% Accuracy: 83%

P <0.001

Ott et al. J Clin Oncol (2003) AR




Responder




Nonresponder
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Vetapolic response In FDG-PET
and overall survival in gastric canc
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Resection status :

Gencdler: MNot resected: 5 (%)

fermeale: 21 (30%) F-resection: 53 (75%)

mele.: 50 (70%) F~Fesekiion 13 (18%)
Localization : ypT-category :

orosdmal 50 (70%) voTy 4 (8%) yoTo 8 (12%)

middle : 16 (23%) yoT,: 33 (50%)

distal : 5  (7T%) ypTo 14 (21%) yoT, 7 (L1%)
Lauren classification yoh-category :

intestinzl 33 (46%) Yol 27 (41%) Yol 23 (35%)

non Intestinal 38 (54%) yohl,: 12 (18%) Yol 4 (8%)

Grading :
Med. Follow -up: 6,0 ronths (25,1-104,2)
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TUrnours witr

22171 (31%) unsufficient

Association witn:
> Localization (ridcdle and distal third)

> Signet cells

FDG-Uptalke

0=0,029

0=0,1%3



Metzapnol, Reso, Postiner. Reso,
0 1
0 27 5 52
1 6 11 17
53 15 49
Sensiiivity:  11/18 (69%) NPV 27122 (84%)
Sopecificity:  27/33 (82%)
s s\ /4 ) C ( 6%)

Flistopatin. regression grace [ 5 _
(N=66 resecied patients) 5129 (L7%) metabol. NR
i)

0=0.001
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Prognosis and early respons

o evalua

p=0.037

N=17

N=32
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Prognosis: PET nedailve iUmours?

p=0.095

N=17

} p=0.11
N=22

N=32




Clinical conseqLences
.. .......................................................... 222171 (Q* Q/J>: no ther 210y
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Metabolic nonresponder rmonitoring  possiol
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SI21 (24%) - unlikely
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* Change of treatment

strategy in 32/49 (65%)
of the patients

Metabolic responder

n=17 M 74 O I e -
> 5/32 (16%) would not receive
an efficient therapy
rlistological rlistological
Responder Nornrespornider

n=16 n=33
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Assessrent of early tnerapy resporise
— )"
witn FDG-PE
Tumour Author year N Criterium | Time Responder | Non-Responder | p-value
Lymphoma
M. Hodgkin Hutchings | 2005 | 77 Visual 8 Wo. 96%** 0%** <0.0001
NHL Mikhaeel 2005 | 121 | Visual 8 Wo. 89%0*** 169%*** <0.0001
Esophagus
AEG Weber 2001 | 37 -35% 2 Wo. >48 20 0.04
Ott 2006 | 65 -35% 2 Wo. n.e. 18 0.01
SCC Wieder 2004 | 23 -30% 2 Wo. >40 22 0.011
Gastric Ott 2003 | 35 -35% 2 Wo. >48 17 0.001
Breast Schelling 2000 | 24 -45% 4 Wo. <0.05
Dose 2005 | 11 Visual 3 Wo. 19 9 0.02
Schw.
Ovarian Auvril 2005 | 23 -20% 2 Wo. 38 23 0.008
Head & neck Brun 2002 | 47 Median 3 Wo. >120 40 0.004
Lung Weber 2003 [ 57 -20% 2 Wo. 9 5 0.005
Hoekstra 2005 | 12 -35% 2 Wo. 0.04
GIST Stroobants | 2003 | 21 Visual 8 Tage 92%* 12%* 0.0011
l-year-PFs; ™  2-year-Prs; S-year-PFES n.e. not reached
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Treairnent plan: MUNICON study
Resection
Locally CTx
adv. -|PETd,,
Es.-ca
> | Resection
110 patients Included (2002-2005)

Lordick et al. WCGIC

(2006)




PET-Responder
(n =50)

Histological 5304

remission

R,-resection 96%
(without residual tumour) (n=48)

PET-Non-Responder

p-value
(n =54)

0% <0,001

4% 0,002

(n=40)




Irvivel

(—

100- s Mecdian recurrerice free
survivel
[95% Cl] in rmonins:

80—
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g PET-Responder fi’ﬁij I’r, oo
S 60 . 33.5 [28.4; 38.6]
= L
US) .‘"...!..lﬁ
o Moo Non-Resporider:

40 :
£ ' 19,1 [14.6: 23
= i..a.s., PET-Non-Responder 19.1 [14.8] 25.7]
Lﬁ S T o

20— Log-rank p-velue: p<0.001

) Mecdlizin follow-Lpo:

| | | | | 27.8 montns
0 12 24 36 48
Event time [months]
Lordick et al. WCGIC (2006)




surnrnewry

Evaluziion of therapy resporise oYy means of
rnorpnological criteria: Lirnitaiions

FDG-Irmaging provides rooust and regroduciole
criteria for early therapy resporise

i1y evaluation of inerapy response for
incividualized therapy reanagernent
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Irnaging of anglogenesis
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Haubner R et al.; PLoS Med 2005




Overall sumrmeary

cular irnaging will plawy an Importarni role for
Ifferentlailon of speclilc inerapeutic effects
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