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Combination of Immune checkpoint inhibitors and vaccine in glioma stem cell
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This study was designed to clarify the change of the molecular expression,
including programmed cell death 1 (PD-1) and PD-ligand 1 (PD-L1), on the initial and secondary
resected glioblastoma (GBM) specimens and to address the influence of these expressions for patient
outcome after second surgery of glioblastoma. We investigated 16 GBM patients treated with
radiotherapy and temozolomide. Four patients who were treated with immunotherapy using autologous
formalin-fixed tumor vaccine were enrolled. Patients with high PD-1 expression of secondary specimen

had bad prognosis after secondary resection. Similar result was seen also in PD-L1 expression.
PD-1/PD-L1 pathway may be associated with patient outcome after second surgery of glioblastoma.
Next, vitro and vivo study using induced murine glioma stem cell showed chemodrug and/or interferon

gumma enhanced PD-1/PD-L1 pathway.
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Table 2. Alteration of indices, staining scores and grades based on IHC staining
of TILs and tumor cells obtained from initial and secondary resected specimens.
. O OO0 [ 1*op. |2™op. pvalue** ]
16 16
Ki-67 (%, median) 241 152 0178
TP53 (%, median) 4.4 57 >02
MGMT-Methylation specific PCR juamenyiatea  matnyisteay 11/3 10/4 >0.2
ATRX (negative / positive) 3/13 4/12 >0.2
IDH1R123H (negative / positive) 14/2 14/2 >0.2
PD-L1 (-, +, ++, +++, median) -+ +++  0.187
HLA-ABC [-, +, ++, +++, median) o w302
++ . 30.2
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Table 3. Alteration of indices, staining scores and grades based on IHC staining
of TiLs and tumor cells obtained from initial and secondary resected specimens.

1% removal
ramuval value
Case number
CD45RO (score, median) 6.0 7.0 0.148
GRZB (score, median) 5.0 50 >0.2
PD-1 (score, median) 5.0 7.0 0.036
2
“Farc 1 of HE score @ b 2
sidarod siabsicaly Sgnécart

n Tversus 2% specimens, Wikaxon test was used Vsbes of P = 0.05 were

FRIEREIC PD-1 B PEARIL A7 A3 @i L e -
TAEBIRE LT S22 S TIEGIREICRESY T T 5 &,
U7 F ¥ 5% REIER GO R SR E IS
Fhic, (K2)

X2

L LA oF  Bes0—8o
FEFTIE, BREEFICPD-1RRLER !

*p=0.020
a j

st 2nd qst 2nd

Low PD-1score High PD-1 score
group group

PD-1
IHC score

® TOFUOHAR

BT 45—

F7o. PR PD-1 Bl ln A= T R X
BRECOMMBIER T 2MHmEAHT5LLH
2 BRNPLO TR DHBEICRR ThoT,
FEWFZ PD-1 AR A= T 23 i il &7 D IiE B
X BEPODOTHRARKF THDHI LR
iz, (M3) E£7-, PDL-1 IZOWThH A E AT
FRDIRUNS D D[RIBR DA 7] 278D 7=,

X3

BHFEICHTHBHERBOPD-1EFE

PFS Survival 0s
from 2" surgery

10 = 10 L 10

o8 L High s ow 08 1
Post-PD-1 | o — 08 08 ==

a4 o4& 04

02 Low 02 Highl\ 02 1

0 10 20 N w0 % 0 10 20 W 4 N

p=0.029 p=0.030 p=0.234

- (RSB PERELDIFUE)D
PD-1&F R &(XEE R

MiyazakiT, Ishikawa E, et al. Assessment of PD-1 positive cells on initial and secondary resected
tumor specimens of newly diagnosed glioblastoma and its implications on patient outcome.
1 Neurooncol. 2017 Apr 26. [Epub ahead of print]

EEROBRKT —2—%5&\Z, vitro TTUA
N L7 VA =~ i~ A7 U A — <l i
AL SR (FE Y m = AR) A X —T =
oy oy 551772825, PDL-1 % BLL & &
b LA MAEFRD , mE ORIV EER
HARdi-, F=. vivo DIFZEICBWT, fbF
FIEMHED~ T AN T VA —~ a1 308
OHLOEERL, PD-L1 OR BN EFL TV,
INHORERIT, FICHBEREO VA —~IlB
W, 508 F oy 7 RA U MER B 5L T\D
ZEERETHLDO THoT, (1X4)

X4

TMZ & ®&&EE (IFN-y) OHET,
7' F—< i DPD- LI%EEH:J:%?-

Yy
TeR .

12 3/1 2 3

3

"~
in

D

-
in

PD-L1 expression level {Relative values)

TMZR  TMZR
Control
OMO control  IFNY

o
=] -

Control  TMZR Contre TMZR IFN
BBTF—5—



5. TR C5F
(WFFEfRFRA | AR TE s K ORI (1
ER Y

(e
L.

aeam L) (RE 41F)
Miyazaki T, Ishikawa E,,_ Matsuda M,,

Tsuboi K,, et al.. Assessment of PD-1

positive cells on initial and secondary

resected tumor specimens of newly
diagnosed glioblastoma and its implications
on patient outcome. 133(2): 277-285, 2017.
doi: 10.1007/s11060-017-2451-7

Miyazaki T, Uemae Y,

CXCL12/CXCR4 signaling in glioma stem

Ishikawa E:

cells; prospects for therapeutic intervention.
Translational Cancer Research 6 (Suppl. 2):
434-437, 2017. doi: 10.21037/tcr.2017.03.63
Miyazaki T, Aiyama H,_Ishikawa E: CAR-T
cell in vivo tracking method using PET scan
with  the reporter gene and new

[18F] FHBG.
Translational Cancer Research. 6 (Suppl. 6):
1003-1005, 2017. doi:

10.21037/tcr.2017.06.50

investigational  tracer

Ishikawa E, Yamamoto T, Matsumura A:
Prospect of Immunotherapy for

Glioblastoma: Tumor Vaccine, Immune

Checkpoint Inhibitors and Combination
Therapy. Neurol Med Chir (Tokyo) 57(7):
321-330, 2017. doi:

10.2176/nmc.nmc.ra.2016-0334.

(L] GHaf)

1.

NG — il BRI 3 D EEY 7T
RIEORGEE PD-1 FUAHRIEDEH O FTHE
PE. 5 76 [l B AR RRANE SR L,
2017

AR — fh: R BFEIZBITSH PD-1
I LML O T, 8 35 8] H AN
JEJ5 23, 2017

3. Al —: EIERRB IS 3D IR~

FIERIEDO N Y 7 AL 5 D~ TR
B3I —2017 (FEAFaEE) , 2017
Muragaki Y, Maruyama T, Ishikawa E, et al.:

Multicenter randomized placebo-controlled
trial of autologous formalin-fixed tumor

vaccine for newly-diagnosed glioblastomas.

SNO2017 (EIREZF4), 2017

(XE) G )

(PESEI PEHE)

o IR (Rt 0 )

ol kI Gt 1)

(Z D)
R A A

6. WFZTHH

(L)WFzeiaE

£l 2 —(Ishikawa Eiichi)
BT « EFERR - HEHIR
W75+ 30510169

(2)WFgEsr i

A EF  (Matsuda Masahide)
BURKY: « EFENRR - GEAD
WFPEEF 5+ 30614333

(3) Mo

BEH: BEVR(Tsuboi Koji)
BT « EFERR - Bi%
WF9EEF 5 © 90188615



