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Background

Glioblastoma:
o Still short median survival

 Represent a heterogeneous group of patients

— subgroups are defined by different prognostic
factors and survival

* |t would therefore be of value if subgroups
could be specified prior to treatment
— In order to individualize treatment
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Aim

» To evaluate the prognostic value of 18-FDG PET-CT
prior to radiotherapy
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Inclusion criteria

2003-2006: 67 patients scanned with combined
PET-CT for treatment planning

For 6 patients PET data were not available

One patient had a second PET-CT at recurrence
and was not considered for analysis

Only histologically verified primary glioblastoma
included

For survival analysis patients with a minimum follow-
up of 3 months included: n = 54
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PET-CT and SUV measurement

» PET-CT: Biograph™ (SOMATOM ® Sensation
16 with ECAT ACCEL PET scanner, Siemens)

» Spiral CT-scan of whole brain with iv contrast

* Determination of SUV of the primary tumour:
— Region-of-interest (ROl) drawn on 3D-images in E-
soft (version 5.0, Siemens, Erlangen, Germany)

— SUV calculated as activity concentration of FDG
uptake divided by injected dose/body weight

— To avoid partial volume effects as much as possible,
maximal SUV (SUV max) within this ROI calculated
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Definition of VOI for maximum SUV

GROW SR

VOI tumour

VOI white
matter

VOI grey
matter




Statistical analysis

o Survival calculation: from date of PET-CT scanning to
death or recurrence

» Definition of recurrence: basically on imaging (MRI/CT)

— 1stfollow-up imaging at 3 months after radiotherapy
(independent of whether adjuvant temozolomide is given or
not)

— in case of doubt decision based on clinical status

* Prognostic value of max-SUV and ratios:
— Univariate analysis with Kaplan-Meier curves

— Multivariate Cox regression analysis with max-SUV and ratios
as continuous variables
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Patient details
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Characteristics Number
Gender M 35
F 19
Age 56 years (median)
WHOPFS 0 23
1 18
2 9
3 3
Resection
Biopsy 36
Non-radical 10
Macroscopic radical 16
Treatment
Radiotherapy alone 16
Combined radio-chemotherapy (Since 12/2004) | 38
Radiotherapy Schedule
30 x 2 Gy 47
15 x 3 Gy S
11 x 2 Gy/2 x 2 Gy (RT stopped) 2

Radiotherapy volumes
GTV
CTv
PTV

Median (range)
41 cm3 (4 - 260)
190 cm3 (60 — 524)

335 cm? x(;p\‘




Overall results

Survival:

 Median follow-up: 5.6 months (0.03 - 25.9)
* Median survival: 7.8 months (0.03 - 25.9)
* DoD: 27 (of 54)

 Recurrence: 18 (of 52)

SUV values:

* Median T/WM: 0.98 (0.31 - 4.97)

* Median T/C: 1.57 (0.41 - 5.69)

* Median max SUV Tumour: 5.43 (1.63 - 19.43)
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SUV and prognostic factors

Survival (months) Max SUV Significance
<54 >5.4
0S 11.4 8.3
PFS 8.0 5.3
Max T/C
<1.57 >1.57
0S 114 11.4
PFS 9.8 5.1
Max T/WM
<0.98 >0.98
0S 11.5 8.1
PFS 9.8 5.1

(Cut-off value = median value)
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Progression-free survival for maximum tumor SUV
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Multivariate analysis (SUV related)

Factor Significance Hazard ratio 95% ClI for Exp (B)
Lower Upper
T/WM 0, 682 0,898 0,535 1,506
TIC 0,977 0,992 0,56 1,756
Max SUV tu 0,853 0,989 0,877 1,115
Age <> 50 yrs 0,511 1,467 0,468 4,595
FDG uptake yes/no 0,415 1,471 0,582 3,716
WHO PFS < > 2 - 3 964 165 9526

(endpoint: overall survival) -
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Univariate analysis (not SUV related)

Factor

GTV (£>41 cmd)

CTV (=£>190 cm?)
Age (<> 50 ys)

WHO PFS (< = 2)
Temozolomide (yes/no)
FDG uptake (yes/no)

Resection (biopsy vs
partial/radical)

Significance  Median survival
mns

(P=0.05) 11.5vs 8.3

n. s. 11.4vs 114
n. s. 14.7 vs 10.4

P =0.009 11.5vs 3.1
P=0.003 12.6 vs 6.3

n. s. 11.4 vs 8.3
P=0.041 8.3vs 11.5
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Summary

* Threshold values of metabolic activity (SUV ratios)
may be indicative for prolonged survival:

— Prolonged OS and PFS by a median of 3 months:
* A max tumor SUV of < 5.4
* A T/WM ratio of = 0.98

— Prolonged PFS by ca. 4 months:
* AT/C ratio of < 1.57
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Summary

» Positive indicators for overall survival in univariate
analysis:
— Larger tumor volume (expressed by GTV) of > 41 ¢cm?
- WHO PFS 22
— Additional treatment by temozolomide
— Any form of resection (not a biopsy)

* In multivariate analysis: WHO PFS only prognostic

factor.
— No correlation between SUV values and factors tested
(age, FDG uptake, resection)
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Conclusions

» FDG-PET-CT can differentiate between prognostic
subgroups within glioblastoma patients

* A combined FDG-PET-CT before radiotherapy may
influence decision making on choice of treatment

* PFS may be easier to predict than OS in this study,
because many patients were re-treated at recurrence
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