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To the editor,

Cerebral glioma is a common adult primary central nervous sys-
tem tumor with the highest mortality rate.! Although in recent
years, the continuous progress of medicine has been greatly
improved. However, the prognosis of glioma remains unimproved,
due to limited options for standard therapy.” With the advent of

immunotherapy, glioma patients have seen the dawn of hope.
Among them, the most widely studied in glioma immunotherapy
is PD-1/PD-L1 immune checkpoint inhibitor therapy for glioma.’
However, PD-1/PD-L1 inhibitors have not been found to have as
good an effect in glioma treatment studies as other solid tumors.*
Therefore, studies on PD-1/PD-L1 inhibitors in glioma are facing
great challenges. However, recent studies on the prognosis of PD-
1/PD-L1 in the treatment of glioma have mixed results, and many
studies have yet to reach a consistent conclusion. Therefore, this
study aimed to search for studies related to glioma prognosis and
PD-1/PD-L1 expression for meta-analysis to evaluate the relation-
ship between PD-1/PD-L1 expression and glioma.

Databases such as PubMed, The Cochrane Library, Web of Sci-
ence, and Embase were searched. The initial search yielded 2238

Table 1
Basic information of the 24 included studies.
Author (year)  country Sample WHO PD-L1(+/ PD-1(+/ Comparison with normal brain Outcome HR(95%CI) NOS
size grading —)INO —)INO tissue indicators
Ohno (2022) Japan 71 -1V 21/71 NO no ®® NR 6
Knudsen (2021) Denmark 163 -1V NR NO no @ 1.03(0.70—1.60) 5
Sun (2020) China 94 IV 69/25 NO yes olele) NR 7
Jia (2019) China 43 IV 30/13 NO no 0le) NR 6
Partt (2019) USA 183 -1V 43/140 NO no [0]0IG] 1.52(1.22-1.88) 7
Jha (2019) India 126 -1V 40/86 NO no OO® 1.29(0.58—4.52) 5
Yang (2019)  China 86 IV 47/39 NO yes olelo) NR 7
Hwang (2018) Korea 11 -1V 8/33 11/30 no [o]e] NO 7
Song (2018) China 64 -1V 28/36 NO no [0]6) NO 7
Li (2018) China 80 IV 34/46 NO yes lolelele) 261(1.27-5.35) 5
Xue (2017) China 64 -1V 50/14 NO no [0]6] NR 8
Hodges (2017) USA 295 -1V 24/271 59/93 no OO® NR 6
Han (2017) Korea 54 v 17/37 27/27 no OO® 3.06(1.16—8.06) 5
Berghoff (2017) Australia 174 I-1v NR 20/154 no [0]6]G] NR 7
Lee (2017) Korea 115 v 37/78 NO no [0]C]6] 1.79(1.10—-2.91) 8
Majzner (2017) USA 14 v 5/9 NO no ® 1.13(0.78—1.64) 6
Zeng (2016)  China 229 B\ 117/112 NO no OO® 1.76(1.09-2.84) 8
Nduom (2016) USA 94 v 36/58 NO no [0]0] 1.99 (1.05-2.28) 7
Garber (2016) USA 345 -1V 21/324 74/161 no [0]6]6]6] NR 6
Berghoff (2015) Australia 117 v 44/73 34/83 no OO® 1.22 (0.83—1.80) 7
Liu (2013) Denmark 17 1I-1v 13/4 NO no [0]0) 4.67(1.42 7
—~15.43)
Avril (2010) France 20 v 9/11 NO no @ NR 5
Yao (2009) China 48 -IvV 36/11 NO no @ NR 6
Wilmotte Switzerland 54 I-1v 27/27 NO yes 0] NR 6
(2005)

Note: NR: not mentioned; NO: none; NOS: Newcastle—Ottawa Scale; @: PD-L1 positive rate of glioma tissue; @: PD-1 positive rate of glioma tissue; @: PD-L1 positive rate of
glioma tissue of different WHO grades; @: OS of patients with PD-L1 positive or negative/high expression and low expression; ®: PD-L1 positive rate of glioma tissue and
normal brain tissue; ®: PD-L1 positive rate of IDH1 mutation and IDH1 wild-type glioma tissue.

https://doi.org/10.1016/j.asjsur.2023.08.057

1015-9584/© 2023 Asian Surgical Association and Taiwan Robotic Surgery Association. Publishing services by Elsevier B.V. This is an open access article under the CC BY-NC-

ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Please cite this article as: C.-c. Ren, B. Xu, M.-s. Wang et al., Meta-analysis of the correlation between glioma prognosis and PD-1/PD-L1 expres-
sion, Asian Journal of Surgery, https://doi.org/10.1016/j.asjsur.2023.08.057



www.sciencedirect.com/science/journal/10159584
www.e-asianjournalsurgery.com
https://doi.org/10.1016/j.asjsur.2023.08.057
https://doi.org/10.1016/j.asjsur.2023.08.057
http://creativecommons.org/licenses/by-nc-nd/4.0/

C.-c. Ren, B. Xu, M.-s. Wang et al.

A

Asian Journal of Surgery xxx (Xxxx) Xxx

Study or Subgroup Risk Difference SE HR (95% C1)
et i bk Ohno (2022) 046 003 058036, 093] ——
Records identfied from scrooning SunJ (2020) 073 005 0.73[0.64,082] e
g;i«b:ﬂ‘:s( “77:3;’ [?'“E'E;T feconds removed Jha P (2019) 032 004 0.32(0.24,040) ot '
Jia D (2019) 07 007 070 [0.56,084] —— !
Yang Z (2019) 055 005 055 [0.44,0.65] —— 1
- Partt D (2019) 024 003 023[0.17,030] - !
_ 1 Song X (2018) 044 006 0.44(0.32,0.56] — |
Bacoris srearnd oo omiadad LiZ(2018) 043 006 042[032,053] — !
(n=1412) (n=1243) Hwang K (2018) 02 006 020(0.07,032] —_— 1
Hodges T (2017) 008 002 008[005,0.11] - !
l HanJ (2017) 032 006 032[0.19,0.44] |
Xue'$ (2017) 078 005 0.780.68,0.58) —_—
Reports sought for retrieval Reports not retrieved :
2| | =9 (0= 138) Majzner R (2017) 036 013 036[0.11,061] —_— K
LeeK (2017) 032 004 032[024,041] —— !
l Berghoff A (2017) 041 004 0.41(034,048) o i
. Garber S (2016) 006 001 0.06[0.04,0.09] . 1
e e oy Sancrs st Zeng 1(2016) 0511 003 051 [045,0.58) o :
No comparison group (n = 4) Nduom E (2016) 038 005 038[0.29, 048] —— 1
Not reporting outcomes (1 = 3) Berghoff A (2015) 038 0.05 0.38[0.29, 0.46] —.— :
LiuY (2013) 077 0l 0.7710.56,097) —_—
J Aviil T(2010) 045 o1 045[023,067) —_—— :
) Yao Y (2009) 0.75 0.06 0.75[0.63,0.87] —— |
; 5“::;:;':‘::‘:‘:::;::"’" Wilmotte R (2005) 05 007 0.50[0.37, 0.63] —— !
2 (n=24) ﬂ:’vﬂ 025 47‘(0 0.75 I;h')
C Study Risk Difference SE  HR (95%Cl) D Study or Subgroup Risk Diflcrence SE TR (95%C1)
Grade IV Glioma !
Knudsen (2021) 0.49 004 1.03[0.70-1.60] — Han 1 (2017) 032 0.06 0.32(0.19,044) —— :
! LeeK (2017) 032 0.04 032(0.24,041] —— .
Hwang K (2018) 027 0.07 0.27[0.13,040] +o~ ! Majzner R (2017) 036 013 036(0.11,0.61) —— 1
! Nduom E (2016) 038 005 038[0.29,048] —.— !
Hodges T (2017) 0.39 0.04 0.39[0.31,0.46] H ! BerghofTA (2015) 038 005 0.38[0.29,0.46) —— \
! Avil T(2010) 045 0.1 045[0.23,067) — 1
Garber S (2016) 0.32 0.03 0.32[0.26,0.37] L . Grade I-1V Glioma :
! Ohno (2022) 043 004 0.68[047,085] —
Berghoff A (2015) 029 0.04 029[021,037] H : Sun W (2020) om 005 0.730.64,082] —_-—
T T 1 Jha P(2019) 032 004 032(0.24,040) - !
03 06 09 12 Partt D (2019) 024 0.03 023(0.17,0.30) - '
Yang Z 2019) 055 0.05 055 (044,065 —— 1
E Fei D (2019) 070 007 0.70[0.56,0.84] ——
. Song X (2018) 044 006 044(0.32,056) —— |
Study Glioma Normal HR (95%CI) HwangK (2018) 020 0.06 020{007,032] —— 1
: LiQ(oI8) 043 006 042(032,053] —— :
SunJ(2020) 6994 387 2129[696,65.15]  ie— Xae (OL7) o o ORI OH Sl
. BerghofF A (2017) 041 004 041(034,048] - !
| Hodges T(2017) 0.08 0.02 0.08 [0.05,0.11) - 1
YangZ(2019) 4786 430  410[1.61,1041] @ Garber (2016) 006 001 . !
| Zeng) (2016) 0.51 0.03 - '
. LiuY (2013) 077 0.10 —_——
LiZ(2018) 34/80 0/18 16.19[1.04,252.36] jo— Yao Y (2009) 075 0.06 —_—— :
! Wilmottc R (2005) 050 007 —.— ,
T T T T T T T T T T T
0 50 100 150 200 250 000 025 050 07s 1.00
F Study or Subgroup  III+IV I+ HR (95%CI) G
Sun J (2020) 41/48 28/46 1.40[1.08, 1.82] Ih Sludy IDH1 wild IDHI mutant HR (95% CI)
Jha P (2019) 381716 2/10 1.64[0.46,5.81] Dllo—i Ohno (2022) 441 1/22 12.36 [4.52,31.85] | —
1
Yang Z (2019) 2738 20/48 1.71[1.15,2.52) L] Partt D (2019) 3081 2/40 7.41 [1.86,29.45) |
1
Jia D (2019) 20124 10/19 1.58[1.00,2.51] [ g Berghoff A (2017)  68/121 3/53 9.93[3.27,30.14] ! ——
) | Hodges T (2017)  18/182 016 344022,5456]
SongX(2018)  28/56 08 9.00[0.60,134.75] q———8-> —
|
Xue (2017) 36/41 14123 1.44[1.02,2.04] Ipi Lee K (2017) 37/102 013 10.19[0.66, 156.90]  p=——=t—>
Zeng1(016)  TIN36 4693 106[081,137) ¢ Garber S (2016)  11/118 0/10 213(013,33.70)  He——>
Garber $ (2016) 21290 055 827[051,13462]  H————8—s 0 5 1
T T T T T
00 25 50 75 100
Study or Subgroup Risk Difference ~ SE HR (95%Cl) Study or Subgroup Risk Difference SE HR (95% C1)
Partt D (2019) 042 011 152[122,189)  1ve+ Jha P (2019) 049 053 1.63[0.58,4.58] Pl.—l'
2 bl
Puret D (2019) 0 005 10p®12) b HanJ (2017) 112 049 306[1.16,807] i
LiZ(2018) 0.96 037 2610127,53)  —e—> !
Nduom E (2016) 043 020 1.54[1.05,226) *o Lee K (2017) 0.582 0.2484  1.79[1.10,291] I\-.—I
1
Berghoff A (2015) 0.04 009 1.04[087,124] Zeng 1 (2016) 0.12 01891 1.13[0.78, 1.64] ||b|
7 (2013 5 . 67(142,1536] | —————a
kbl 4 09 46D e BerghoffA (2015) 01989 01965 122[083,179]
12 3 4 5 T T T T

2 4 6 8

Fig. 1. Forest plot of correlation between prognosis of glioma and PD-1/PD-L1 expression. (A) Flowchart; (B) The expression of PD-L1; (C) The expression of PD-1; (D) Subgroup
analysis of PD-L1 expression in different tumor grades; (E) PD-L1 expression in glioma compared to normal control brain tissue; (F) PD-L1 expression in grade IlI-IV versus grade I-1I
glioma tissues; (G) Differential expression between IDH1 mutant and wild type; (H) OS difference between high and low PDL1 expression groups; (I) PD-L1 positive versus negative.
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relevant articles, and 24 relevant studies (2591 patients) were
finally included (Table 1). The literature screening process is shown
in Fig. 1A. Twenty-three included studies reported PD-L1 expres-
sion in glioma. The analysis showed that the PD-L1 expression
rate in glioma tissues was higher than that in normal tissues
(Fig. 1B), and the difference was statistically significant (P < 0.05).
The PD-1 expression rate in glioma tissues was also higher than
normal (Fig. 1C). Subgroup analysis of tumor grade showed a disap-
pearance of heterogeneity between studies with grade IV glioma
samples (Fig. 1D), indicating that the source of heterogeneity be-
tween studies may be due to different grades of tumor specimens
between studies. Compared with normal brain tissue, glioma tis-
sues had higher PD-L1 expression (Fig. 1E), and the difference
was statistically significant (P < 0.05). Compared with WHO grade
I-1I glioma tissues, grade III-IV glioma had a higher PD-L1 expres-
sion rate (Fig. 1F). IDH1 wild-type glioma had higher PD-L1 expres-
sion than IDH1 mutant glioma (Fig. 1G). The overall survival rate of
patients with high PD-L1 expression was lower than low PD-L1
expression (Fig. 1H). The overall survival rate of patients with pos-
itive PD-L1 expression was lower than negative PD-L1 expression
(Fig. 11).

PD-1/PD-L1 expression has also been increasingly studied in gli-
oma, and many studies have confirmed that PD-1/PD-L1 have
higher expression in gliomas.” Some studies suggest that PD-L1/
PD-1 expression levels are negatively correlated with the prognosis
of patients, but the results of Berghoff et al show that PD-L1 expres-
sion is not correlated with the prognosis of glioma patients. In our
study, glioma tissues showed higher PD-L1 expression compared
with normal brain tissues; High-grade glioma had higher PD-L1
expression compared with low-grade glioma; IDH1 wild-type gli-
oma had higher PD-L1 expression rate than IDH1 mutant; Patients
with positive PD-L1 expression had lower overall survival rate than
negative PD-L1 expression. In summary, it showed that PD-L1
expression may be an important factor in the prognosis of glioma
patients.
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