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[ Abstract)

the worst prognosis. In recent years, immunotherapy targeting immune checkpoints has shown promising

Glioma is the most common primary intracranial malignant tumor, and glioblastoma has

results in various solid tumors, and has also become a potential breakthrough in the field of glioma
treatment, which has attracted the attention of worldwide neurosurgeons and neuro-oncologists. This paper
reviews the literature about immune checkpoint molecules and the clinical trials of immune checkpoint
inhibitors, and briefly introduces the research status of immunotherapy in glioma. We hope to provide some

references for the design and development of subsequent clinical studies of glioma immunotherapy in China.
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Figure 1 Schema of the interactions within immune checkpoint molecules and tumor microenvironment.
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Table 1. Currently ongoing clinical trials concerning immune checkpoint inhibitors*
I R 5 KB B B B RITAY WIT %
NCT02017717 M 2% GBM PDI  Nivolumab N 41 : Nivolumah
(CheckMate-143) VEGF  Ipilimumab N + [ 41: Nivolumab + Ipilimumab
BEV B4L:BEV
NCT02617589  MI# 5% GBM PDI Nivolumab 141: Nivolumab + BHHA YT
(CheckMate-498) MGMTHER 34k TMZ 24 TMZ + HUIHATT
NCT02667587 MY J§% GBM PD1  Nivolumab 1 41 : Nivolumab + TMZ + iU R 97
(CheckMate-548) MGMTHEH 34k T™Z 24 LR + TMZ + AR TT
NCT03726515 I # JkGBM PD1  CAR-EGFRvII-T 40/ CAR-EGFRv Il -T i il + Pembrolizumab
MGMTH: B 4k Pembrolizumab
NCT03707457 18 H%GBM PD1  Nivolumab 1 41 : Nivolumab + $T GITR #i A
D01 HLGITR 4 53 BB 1K MK-4166 241 : Nivolumab + IDO1 #1 fil 7
IDO1 il 5] INCB024360 34 : Nivolumab + Ipilimumab
Ipilimumab
NCT02852655 M4  2%GBM PD1 Pembrolizumab 1 41 RHI Pembrolizumab + R J§ Pembrolizumab
241 : RJ5 Pembrolizumab
NCT03743662 ¥  %E%kGBM PD1 Nivolumab EFAR4H . ﬁﬁﬁﬁ(%ﬁh + Nivolumab + BEV
MGMT W 34k, VEGF  BEV FARY : BEMATIAIT + Nivolumab + BEV
NCT02658981 18 Z%GBM PD1  Nivolumab A14:BMS986016
LAG-3 BMS986016(#i LAG-3 L pEdi k) A2 41 : Urelumab
CD137 Urelumab(#T CD137 H014) B141:BMS986016 + Nivolumab
B2 41 : Urelumab + Nivolumab
NCT02529072 I3 ZRM ~ VHEFA  PDL Nivolumab+ DCJEE 141:RJ5 Nivolumab + DCZ Wi 4 By iR 77
2 41 RHi Nivolumab + DC % 1 B & AR5 Nivolumab +
DCEEHT i BIR YT
NCT03233152 18 HXGBM PD1  Nivolumab + Ipilimumab FARYIBE + Nivolumab + Ipilimumab
CTLA-4
NCT02287428 I8 JE%kGBM PD1 Pembrolizumab + ML F TR H 14 ﬁ)"(gj'(ﬁﬁ + NeoVax
MGMTH B 4k (NeoVax) a4 SR IT [ 2 Pembrolizumab + NeoVax +
Pembrolizumab
Ih 4 CHHRIT + Ne,oVa)‘( + Pembrolizumab
Le 4R 97 ORCHAR Y7 18] + 1 7] & Pembrolizumab) +
NeoVax + Pembrolizumab
NCT02335918 #H  HZXkcBM PD1 HLCD27 HFBEHIIR Varlilumab Varlilumab + Nivolumah
CD27  Nivolumab
NCT03493932 1#  H%GBM PDI  Nivolumab BT Nivolumab B & A J&i Nivolumab + BMS986016 % 11497
LAG-3 BMS986016
NCT02968940 M & KIDHZEER GBM PDlI  Avelumab Avelumab + 67> # U IR T
NCT03422094 1 JikGBM PD1 NeoVax NeoVax + Nivolumab + Ipilimumab
MGMTEH AL CTLA-4 Nivolumah
Ipilimumab
NCT03491683  T/TH#] Ji% GBM PDI  INO-5401 INO-5401 +IN0-9012 + Cemiplimab + TMZ [f 2 4697
IN0-9012
HT PD1HUA Cemiplimab
TMZ
NCT03718767 M RKRIDHZEZEREFER  PDI Nivolumab Nivolumab
NCT02798406 MW &% GBM/ Bt % PD1 AR EE DNX-2401 DNX-2401 + Pembrolizumab
Pembrolizumab
NCT03576612 I8 R R s PDI AdV-ik AdV-tk + 5 %5 + TMZ + Nivolumab
k&S
TMZ
Nivolumab
NCTO03797326 i  Zf ;Qﬁgﬁq] 0, PD1 Pem‘})mlizumab Pembrolizumab + R X & JE
54 % GBM %= A
NCT03341806 I# %KGBM PDL1  Avelumab Avelumab + MRIFT T LITT i 57
NCT03750071  I/IL#1 %% GBM PDL1  VXMO1(%#) VXMOI + Avelumab
Avelumab
NCT03291314 I #  %KGBM PDLI  Avelumab FTFE 4 J2 + Avelumab
VEGFR BPi% e
NCT02794883 I  %E%kGBM PDLI D‘urvalumab‘ 1 41 : Durvalumab
CTLA-4 $t CTLA-4 44 Tremelimumab 221 : Durvalumab + Tremelimumab
341 : Tremelimumab
NCT02968940 8 kR IDHZBTIRERR  PDLL  Avelumab Avelumab + 52> # U IR T
NCT02336165 4 GBM PDLI  Durvalumab ABLGH % GBM) : U TR JT + Durvalumaby
VEGF BEV BAL(5 & GBM, BEV KIAY74l): Durvalumab + BEV

C 4 (&% GBM,BEV MEIA 41): Durvalumab + FF X BEV {677
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NCT03047473 1§31 J5 % GBM PDLI Avelumab FREH B IR YT , TMZ + Avelumab
NCT02311920 I JF & GBM/E A PDI Nivolumah 141: TMZ + Ipilimumab
CTLA-4 Ipilimumab 22 : TMZ + Nivolumab
T™MZ 341 : TMZ + Nivolumab + Ipilimumab
NCT04003649 I % GBM PDI1 IL-13Ra2-CAR-T 41 i 1 248 : CAR-T 4}l + Nivolumab + Ipilimumab
CTLA-4 Nivolumab 221 : CAR-T 41}l + Nivolumab
Ipilimumab
NCT04047706 1 J#% GBM PDI 1IDO1 4 il 5] BMS986205 14 AT + TMZ + BMS986205 + Nivolumah
D01 Nivolumab 241 IR IT + BMS986205 + Nivolumab
TMZ
NCT02052648  T/TH  EA:N R D01 IDO1 # 5 Indoximod 1 41 : Indoximod + TMZ

T™Z
BEV

241 : Indoximod + TMZ
34 :Indoximod + TMZ + BEV

44 :Indoximod + TMZ + SRT

B4 ol VR T ClinicalTrials.gove GBM, glioblastoma, 5 £ 40 i 5 PD1, programmed cell death protein 1, MM PESE T8 1 1; VEGF,
vascular endothelial growth factor, Ifil & P 7 2 & [ F ; BEV, bevacizumab, W X LT ; TMZ, temozolomide, £ 5 M Il ; EGFRv Il , epidermal
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