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Abstract

<Introduction> Currently, standard treatment for newly diagnosed glioblastoma (GBM) is the removal of tumor as
much as possible, followed by focal radiation therapy (60Gy/30F) and concomitant chemotherapy with temozolomide
(TMZ), that is so called Stupp regimen. We have used the Navigator system with the fence post method from May
2004, TMZ on behalf of ACNU from September 2006, and 5-aminolevulinic acid (5-ALA) from April 2007. We
focused particularly on chemotherapy by comparison of treatment results between ACNU and TMZ and we exam-
ined the several prognostic factors.

<Materials and methods> Ninety-eight patients with GBM were surgically treated at Nakamura Memorial Hospital
from July 1993 to June 2011. These were 57 male and 41 female, ranging in age from 19 to 84 years (mean: 60.6
years). All patients were performed surgical resection followed by radiotherapy around 60Gy and ACNU or TMZ
chemotherapy. Median overall survival (mOS) and progression free survival (mPFS) were calculated and we also
evaluated these results using by Recursive partitioning analysis (RPA) Class. We compared the results between
ACNU group (49 patients) (mean age, mean KPS, and rate of total removal: 57.1 years, 65.5, 34.7%) and TMZ group
(49 patients) (64.0 years, 64.5, 51.0%). Next, we statistically evaluated the following seven prognostic factors: 1)
age, 2) sex, 3) preoperative KPS, 4) extent of resection (total removal (TR) / non-TR), 5) MIB-1 index, 6) MGMT
immunostaining (+/-), 7) chemotherapeutic agent (ACNU / TMZ).

<Results> 1) Outcome: 1. In all, mOS was 17 months and mPFS was 7 months. mOS by RPA Class was 48 months
in class III (2 cases), 22 months in class IV (31 patients), 17 months in class V (31 patients ), and 16 months in class
VI (n=34). 2. mOS in ACNU group was 16 months and mPFS was 6 months, however, mOS in TMZ group was 20
months (p=0.032) and mPFS was 7 months (ns). 2) Prognostic factors about mOS: extent of resection and
chemotherapeutic agent showed statistically significant factors in multivariate analysis.

<Conclusions> 1. Treatment results were significantly better in TMZ group than in ACNU group, though the aver-
age age in TMZ group was high. 2. It was thought that the contribution of multimodality such as Navigator and 5-
ALA was added, because rate of the total removal was high in TMZ group.
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RPA Class for glioblastoma

= Class Il : -<50y, KPS: 90-100
= Class IV : <50y, KPS<90
- =50y, good neurological function, surgical resection
+ Class V. -=50y, KPS: 70-100
neurologic function that inhibits the ability to work
surgical resection or biopsy only followed by at least
54 4Gy radiotherapy
+ 250y, KPS<70, mental status; normal
+ Class VI : - 250y, KPS: 70-100
biopsy only followed by less than 54.4Gy radiotherapy
- 250y, KPS<70, mental status; abnormal

Walter J: J Natl Cancer Inst, 1993

Table 1: RPA Class for glioblastoma

Patient characteristics in our hospital

ACNU T™Z
Number 49 49
Age 57.1 64.0
Gender M/F 27122 30/19
KPS 65.5 64.5
Extent of resection (TR) 17 (34.7%) 25 (51.0%)
MIB-1(%) 250 26.1
MGMT 0 30 18
1+ 6 16
2+ 10 8
3+ 2 4
RPACIlass Il 2 0
I\ 21 10
\ 11 20
VI 15 19
Median OS (m) 16 20
1y (%) 68.1 79.8
2y (%) 32.7 36.7
Median PFS (m) 6 i

TR: total removal

Table 2: Patient characteristics in our hospital; ACNU vs.
TMZ
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1) SE%: F1960.6F (19-84F) — 70F K& vs. 70FLIL
2) 50 B 57T, 41 > FBfEvs. K
3) fiTATKPS: F1965.0 (30-100) — 80LLE vs. 7T0LL F
4) BHmOBHE — 2454 vs. L4

L 4261, FEL: 56l (EL M 28, B 24, £ 4)
5) MIB-1 index (n=73): 7-80% (mean: 25.8%) — 30% % vs. 30% Ll_£
6) MGMT &S (n=94) — Bt vs. EfE

0 = 484 (51.1%) [=3;:3
1+ ;. 22 (23.4%)
2+ : 18 (19.1%) (£
3+ 6 (6.4%)

7) L2 AEA A ACNU: 494, TMZ: 49| — ACNU vs. TMZ
(4% 60Gy: 63, 50-59Gy: 31, 40-49Gy (40Gy/15F): 4)

— Cho7HE OFREFERMFRITREL.

(log-rank test, Cox proportional hazards model)

Table 3: Prognostic factors
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Fig. 2: MGMT immunostaining; 4-titered grading system
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Kaplan-Meier survival curve; OS (left), PFS (right)
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Fig. 3: Kaplan-Meier survival curve; OS (left), PF'S (right)
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Fig. 4: Kaplan-Meier survival curve; RPA Class

Kaplan-Meier survival curve; ACNU vs. TMZ; OS (left), PFS (right)
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Fig. 5: Kaplan-Meier survival curve; ACNU vs. TMZ; OS
(left), PFS (right)



Univariate and multivariate analysis of OS in patients with GBs (n=98)

univariate multivariate
p value p value

A

70F %% (70) vs. 70F LLE (28) 0.0457 ns
% 5l

B (57) vs. It (41) ns
#ATKPS

80LLE (24) vs. TOLLF (74) 0.0245 ns
BiLE

28 (42) vs. FEL L (56) n.s (0.0809) 0.0494
MIB-1

30%3k3& (38) vs. 30%:L E (35) ns
MGMT

BEt% (46) vs. BR1E (48) ns
255

ACNU (49) vs. TMZ (49) 0.0319 0.0429

Table 4: Univariate and multivariate analysis of OS in
patients with GBs (n=98)
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Patient characteristics in our hospital (NMH) and other contributions

ACNU ™Z
NMH  VAC-feron JCOG NMH Stupp
A B
Number 49 a7 40 4 49 287
Age 57.1 55 64.0 56
KPS 65.5 64.5
Extent of resection (TR) 34.7% 27% 51.0% 39%
Median OS (m) 16 16 162 187 20 146
1y (%) 68.1 68 798 611
2y (%) 327 24 36.7 26.5
Median PFS (m) 6 10 6 6.3 T 6.9

NMH: our hospital

Table 5: Patient characteristics in our hospital and other
contributions; ACNU vs. TMZ

Relationship between RPA Class and median OS

ACNU ™Z
NMH VAC-feron NMH Stupp
Number 49 97 P49 287
Class  1iI (n) 48m (2) uam2) | —© 21m (42)
v 22 (21) 20 @) | -0 16152
v 14 (1) 7@ 17eo 10 (93)
vi 14 (15) 13 (18) 23 (19) - ()

NMH: our hospital

Table 6: Relationship between RPA Class and median OS
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