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thor(s),year Trials Population  Experimental  Control Adverse events Quality AMSTAR2!  PRISMA?

(subjects) intervention  intervention assessment
Agostinetto etal. (2021); | Belgium 3 02647) HRWHER2- carly  CDK4/6is™+ET BT AES" (All Grade), As (Gradez3) Cochrane criteria | 1" 35
Agosinetto et . (2021) breat cancer
Gaoetal (021 Gaoetal. | Chima 30267 | HRWHER cly | CDKWGs + ET Bt GH4® ABs, Hematologic AEs. Gochrane criteria 36
o breast cancer Neutropeni, Leucopenia, Aneria.
Lymphopenia. Thrombocytopena.
Fague, Nawsea, Diarehes, Artralgia
Guoetal 2019) Guoetal. | Cina 3035 cancer/HRAHER2: | palbocic + ET | ET Neutropeni, Lescopenia, QuADAS-2 Vi 6
o) advanced bresst Thrombocytopenia, Mucosits, Anemia,
cancer Alopecia, Rash, Asthenia, Fatgue.
Decressed Appeie
L etal. QoI Leeetal. | Austain | 4 (2499) HRAHER2 CoKais + ET Bt Neutropenia v s
@o9) advanced bresst
Lietal Q020; Lietal | China 8 (ss0) HRAHER2 CoKais + ET Bt Neutropeni, Leucopenia, Aneria. Godhrane cieria | VL. B
00 advanced breast Diartha, Fatgue. Nouses, Arbralgia
Lictal, 2020;Lietal, 2020 | China 5 Got3) HRHER DK + ET i Neutroperia, Leucoperia, Nausca, v 2
metsttc bresst Disrthea, Vomiting, Fatigue
Lietal. 021) Li et 7ans HRAHER2 CoKais + ET Bt G35 ABs Codhrane ciera | VL. u
@021 advanced bresst
Lin tal. (2020} Lin et al. | China s HROHER DK + ET i Neutroperia, Nausea, Fatigue, Discthes, | Cochrane citeria | V1 0
o) metstatc bresst Leucopenia, Voritng. Hot Hush,
cancer Hesdache, Arthrlga, Ancmia
Mesina ctal, QOIS Iy s HRHER DKl + ET i G4 Abs, Neutropenia Cochrane cieria | VL 2
Messina et al. (2018) advanced bresst
RamosEsquseletal, | CosaRica | 3 (1916) HRAHER2 CoKais + falvestrant AEs (All Grade) Cochrane ciera | VL. »
(2020) Ramos-Esquivl metasttic brest | flvestrant
aal. (2020) cancer
RamosEsquveletal | CosaRica | 3 (1827) postmenopausal | CDK#Gis + Al ar s Abs Cochrane criteria | VL 29
(2018 Ramos-Esquivl HRAHER2
atal (2018) metasttc brest
Shimoi etal. Q205 | Japan 40992) postmenopausal | CDKlgis + AT a AEs (Gradez) Cochrane cieria | VL P
Shimoi e 3. (2020)) HRAHER2
metastrc bresst
Tan etal, Q021 Tan | Chia 8 (ss0) HRAHER2 CoKais + ET Bt G4 As, Neutropenia, Lescopenia, Cochrane cieria | VL. 05
etal. o20) advanced bresst Anenia, Diarthe, Fatigue
Xu etal, (2020 Xuetsl. | China 8 @ss0) HRHER DK + ET i Neutroperia, Leucoperia, Anemia, Cochrane criteria | VL »
(00 advanced bresst Nauses, Diartha, Vomiting
Yang etal (021) Yang | China ) HRAHER2 CoKais + ET Bt Neutropeni, Leucopenia, Cochrane criera | L. 35
atal. (2021) advanced bresst Theombocytopenia. Ancnia, Fatigie,
cancer Disctha, Vomiting, Febrle Neutropenia.
Nauses, Incressed ALT. Incrssed AST.
Decressed Apeie
Zheng et aL.(2020) Zheng | China 9 013) HRAHER2 CoKais + BT Er Ga/4 As, Neutropenia, Lescopenia, Codhrane critera | VI 205
el (2020 advanced bresst Ancmia
Kasiemetal Q0185 Egypt sou8 HR 4 odvanced | CDK#éis + ET B Leucopenia, Neutropen vi 5
Kasem et . (019)) breast cancer Thrombocylopena. Anenia, Febrle
Neutopenia
Lasheen eral. Q0175 Egypt 4 o07) R advanced | CDKWGis + ET Bt Faige, Alopeia, Stomatits v u
Lasheen et al. (2017) breast cancer
Shohdy tal 075 | Egypt 1 o) MR advanced | CDKWleis + ET i Nouses, Vomiing, Decressed Appetie, | Cochrane citeria | VL »
Stohdy et al. 2017)) breat cancer Diserhea
“Thein et o, (2020) Thein | United Sttes | 8 (4557) HRAHER2 CoKais + ET Er Ve Cochrane cieria | VL s
atal. (2020) metasttc bresst
Marel etal 2017 (Martel | Belgium | 5 (2671) HR s mesatic | CDKW/Gis + ET Er AES (All Gade), G4 A, Fatigue, v 5
etal (2018) breast cancer Rash, Nausea, Disrthes, Incresed AST",
Incresed ALT®, Leucopenia,
Neutropenia, Febrile Neutropeni,
Thrombocytopena. Ancria
Toss eval. Qo9y Toss | laly 1199 HR+ Bone-Only | CDKWGis + ET Bt Alopecia, Aneia, Leucopenia. v 6
el (09) Metastatic Brest Neutropeni. Nawses, Vomiting, Decressed
Cancer Appetie, Fatgue, Diarehea, Headache,
Constipation, Pyrexia, Stomatis,
‘Thrombocytopeni. Cough. Abdominal
Pain, Asthenia, Incessed AST, Psin In
Extremities, Anbralgia. Back Pain, Hot
Fush, Incrssed ALT, Rash
Deng et l. (2018): Deng | China 7 51) HRAHER2 CoKais + ET Bt AES (All Gade). G4 AEs. Neuropenia, | Cochrane cieria | VL. 5
el Qo1) advanced bresst Leucopenia. Anemia. Alopecs. Diarhea,
aancer Voriting, Nousca. Fatigue, Injctons.
Headache, Arbrlgia. Hot Fush
Bolsaccini et al. G021; | Taly 7 ans HRAHER2 CoKasis + ET Er VIE, Al Arerial Bvents, Myocardisl, | Cochrane citeria | VL us
Bolzachin e al. (2021)) advanced bresst Angina, Cerebrl Ischemia Infrction.
cancer Angina,

Abbreviations: AMSTAR 2, assessment o mutiple sysematc reviews. 2 PRISMA,prefeerd rporting it forsystematic reviews and meta-ansyses; CDK'/6s, CDK6 inhibitors; T, endocrine therspys ABs, adverse events G/, grade /4 AL aromataseiibitors:
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Rank rnal ACPP IF artile in category
1 Cancer Immunology Immunotherapy 59 2172 36.81 58 Q1
2 Journal of Neuro-Oncology 58 1965 33.88 39 Q@
3 Frontiers in Immunology 47 812 1728 73 Q
4 Clinical Cancer Research 2 5,145 12250 15 Q1
5 Neuro-Oncology 41 2,550 62.20 159 Q1
6 Oncoimmunology 37 901 2435 72 Q1
7 Frontiers in Oncology 34 707 20.80 47 Q
8 Cancer Research 32 3570 111.56 12 Q1
9 Journal for Immunotherapy of Cancer 31 917 2958 109 Q1
10 Cancers 27 504 18.67 52 Q1
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x x x v x
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- - - v x

cpreparp (Abirstrone or Enzalutamide + prednisone + olaparib), chempre (Doceaxel or Cabaitaxel + prednisone), chempre DCVAC (DCVAC + docetaxe + prodisonc),
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me point Control gr mprept Chempre castratepretarget Parp rgetpre
3 months castratepre 8.68 (4.09; 18.40) 3.92 (2.58; 5.98) 214 (1.21; 3.79) 1.96 (109 3.52) -
prednisone v v v v 152 (1.10; 2.09)
6 months castratepre 573 (254 12.92) 2,97 (1.73; 5.09) 286 (1.36; 6.00) 2.34 (136 4.02) -
prednisone v v v v 1.52 (1.00; 2.30)
12 months castratepre x 421 (116; 15.28) 282 (114 695) 3.14 (186; 5.32) -
prednisone v v v v 173 (129 231)
18 months castratepre x x x 3.08 (1.67; 5.71) -
prednisone v v v v 1.45 (1.00; 2.09)

Castratepre (Abiraterone or Enzaluta

castratepretarget(ipatasertib or tivantinib + abiraterone + predisone), parp (Olaparib or rucaparib), targetpre (buparlisib or Orteronel + prednisone).

+ prednisone), prednisone, chemprept (cabazitaxel or docetaxel + carboplatin + prednisone), chempre (Docetaxel or Cabazitaxel + prednisone),
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Time point  Control Target  castratepretarget  chempre  castratepreparp  Targetpre  2castratepre  castratepred00ipa  castrateprepd  castratepre200ipa

group
3 months s 6860 AISOSK129)  299(L9L46) 254 (L4 563) B x x x x
2961
precnisone v v v v v x - - -
6 months casteaepre > x 257075380 225 (116:438) - 12115230 173825 x B
prednisone 338(245;:4.65) v v v v v v v v
Lmonths | casatepre 5 x 374@I2659) 198 (110:356) - LSO 17102523 x x
prednisone | 2,01 (1.23;328) v v v v v v v v
Wmonths | casraepre # x 294119726 B B 120085189 158 (L15217) 264 (109 640) B
prednisone x v v v v v v v x

Castratepre (Abirstrone or Enzalutamide + prednisonc), predrisone, target (cabozantini), casrtepretargeipatasertl o tantinib + sbiaterone + predisonc), chempre (Docetaxe or Cabazitaxl + predrisone),castrateprepaep (Abirterone o Enzalut
prdnisone + olparib),targetpre (buparlisb or Ortronel + prednisone) 2castatepre (Abiratrone and Enzalutamide), caseatepred00ipa (abiraterone + prednisone + 400 me iptaserth), castrateprepd (atezolizumab + evalutamide + prednisone).
castratepre200ips (abisterone + prednisone + 200 mg ipsaser),
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Author/year Age Treament Size Study Follow-up
type (months)
Carr2021 NA olaparib + abiraterone + predisone castratepreparp | 25 RCT NA 1PFS
NA abiraterone + predisone castratepre 2
Clarke2018 70 (65-75) olaparib + abiraterone + predisone castratepreparp | 71 RCT 159 (8.1-25.5) OSPFS
67 (62-74) abiraterone + predisone castratepre 7 245 (8.1-27.6)
Crabb2022 NA capivasertib + docetaxel + predisone chempretarget | 75 RCT 35 0s
NA docetaxel + predisone chempre 7 32
Sweeney2021 69 (47-93) ipatasertib + abiraterone + predisone | castratepretarget | 554 RCT 19 (0-33) TPFS,PES
70 (44-90) abiraterone + predisone castratepre s
66 (48-91) buparlisib + predisone targetpre 17
Bono20191 68.8(7.2) abiraterone + castratepre200ipa | 86 RCT NA OS,PFS,rPES
predisone+200mgipatasertib
67.6 (7.8) abiraterone + predisone castratepre 83
66.9 (8.5) abiraterone + castratepre400ipa | 84
predisone +400mgipatasertib
Madan2020 69 (54-80) | cabozantinib + docetaxel + Prednisone | chempretarget 13 RCT NA 0s
69 (50-83) docetaxel + prednisone chempre 12
Monk2018 67 (43-84) tivantinib + abiraterone + predisone | castratepretarget | 52 RCT 89 (2.3-19.6) PES
66.5 (48-85) abiraterone + predisone castratepre 2
Powles2022 NA atezolizumab + enzalutamide + castrateprepdl | 380 RCT NA OS,PFS,rPFS
prednisone
NA enzalutamide + prednisone castratepre 379
Voge2022 68 (46-89) DCVAC + docetaxel + predisone chempreDCVAC | 787 RCT NA 0s
69 (46-89) docetaxel + predisone chempre 395
Annala2020 67.5 abiraterone + predisone castratepre 50 RCT NA 0s
(603-71.0)
68.0 Cabazitaxel + predisone chempre 45
(59.0-73.0)
Saad2021 71(66-78)  apalutamide + abiraterone + predisone 2castratepre 492 RCT 548 (51:5-58.4) OSRpfs
71 (65-77) abiraterone + predisone castratepre 490
67.7 (7.75) prednisone prednisone 7
69 (49-86) enzalutamide + predisone castratepre 64
Bono2019 70.0 (46-85) enzalutamide + prednisone castratepre 129 RCT 92 OS,PFS,rPFS
710 (45-88) cabazitaxel + predisone chempre 126
Bono2020 69 (47-91) Olaparib parp 256 RCT 132 OS,Rpfs
69 (49-87) abiraterone + predisone castratepre 131
Fizazi2020 69.0 Ipilimumab + docetaxel + predisone chemprePD1 399 RCT 50 (407, 72.0) 0s
(63.0-74.0)
67.5 docetaxel + predisone chempre 400
(62.0-72.5)
Fizazi2023 70 (45-90) rucaparib parp 270 RCT NA TPFS,PES
71 (47-92) abiraterone + predisone castratepre 135
" Hussin2020 NA abiraterone + predisone castratepre 162 RCT 219 OSPFS
NA Olaparib parp 83
Sterberg2021 74 (70-88) abiraterone + predisone castratepre 6 RCT 92 OS,PFS,rPFS
76 (70-85) Cabazitaxel + predisone chempre 66
Bouman2018 69.2 (61-85) docetaxel + predisone + carboplatin chemprept 36 RCT NA OSPFS
70.1 (60-84) docetaxel + predisone chempre 37
Com2019 72 (67-76) cabazitaxel + carboplatin + predisone chemprept 81 RCT 310 (20-5-37:1) OSPFS
66 (61-69) cabazitaxel + carboplatin chempre 79
Fizazi2015 69.5 (43-89) Orteronel + predisone targetpre 734 RCT 106 (02-29.5) OSPFS
70 (48-87) prednisone prednisone 365
Kluetz2013 NA abiraterone + predisone castratepre 546 RCT NA 0s
NA prednisone prednisone 542
Smith2016 695 (35-87) cabozantinib target 682 RCT NA OSRpfs
69 (43-89) prednisone prednisone 346
Fizazi2012 69 (42-95) abiraterone + predisone castratepre 797 RCT 202 (18:4-22:1) OS,PFS,rPFS
69 (39-90) prednisone prednisone 398
Beer20171 72 (43-93) enzalutamide + prednisone castratepre 872 RCT NA TPFS,PES
71 (42-93) prednisone prednisone 845
 Mile201s 70 (64-76.5) abiraterone + predisone castratepre 264 RCT NA OS,Rpfs
71 (64-77) prednisone prednisone 824
Rathkopf2014 71 (65-77) abiraterone + predisone castratepre 546 RCT 271 OS,PFS,iPES
70 (63-76) prednisone prednisone 542
Ryan2015 NA abiraterone + predisone castratepre 546 RCT 492 (47:0-51.8) 0s
NA prednisone prednisone 542
Armstrong2020 NA enzalutamide + prednisone castratepre 872 RCT 69 0s
NA prednisone predisone 845
Saad2015 710 Orteronel + prednisone targetpre 781 RCT 207 (14-2-25-4) OS,Rpfs
(650-77.0)
720 prednisone prednisone 779
(660-770)

I; PFS: progression free survival; rPFS: radiographic progression-free survivs

RCT: randomized controlled trials.
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SCLC Non-small cell lung cancer

LUAD Lung adenocarcinoma

LUSC Lung squamous cell carcinoma

TAM ‘Tumor-associated macrophages

TME Tumor microenvironment

scRNA-seq Single-cell sequencing

CAR Chimeric antigen receptor

UMAP Uniform Manifold Approximation and Projection
TCGA The Cancer Genome Atlas

CD123 Interleukin 3 Receptor Subunit Alpha

AGER Advanced Glycosylation End-Product Specific Receptor
CLIC5 Chloride Intracellular Channel 5

PDPN Podoplanin

LPCAT1 Lysophosphatidylcholine Acyltransferase 1
NAPSA Napsin A Aspartic Peptidase

PGC Progastricsin

SLC34A2 Solute Carrier Family 34 Member 2

KRT17 Keratin 17

KRT5 Keratin 5

KRT6A Keratin 6A

AKAP14 A-Kinase Anchoring Protein 14

ALDH3B1 Aldehyde Dehydrogenase 3 Family Member B1
ANKRD66 Ankyrin Repeat Domain 66

Cllorf88 HOATZ Cilia And Flagella Associated Protein
Cllorfo7 Chromosome 11 Open Reading Frame 97
DNATL Dynein Axonemal Intermediate Chain 1
PIGR Polymeric Immunoglobulin Receptor
SCGBIA1 Secretoglobin Family 1A Member 1
SCGB3A1 Secretoglobin Family 3A Member 1

CDH5 Cadherin 5

CLDN5 Claudin 5

RAMP2 Receptor Activity Modifying Protein 2

CIR Complement Clr

COL1A2 Collagen Type I Alpha 2 Chain

DCN Decorin

CD68 CD68 Molecule

CD86 CD86 Molecule

FCGRIA Fc Gamma Receptor Ia

ITGAX Integrin Subunit Alpha X

CD163 CD163 Molecule

FCN1 Ficolin 1

CXCL8 C-X-C Motif Chemokine Ligand 8

EREG Epiregulin

S100A12 $100 Calcium Binding Protein A12

Clorf54 Chromosome 1 Open Reading Frame 54
LGALS2 Galectin 2

MZB1 Marginal Zone B And B1 Cell Specific Protein
KIT KIT Proto-Oncogene, Receptor Tyrosine Kinase
MS4A2 Membrane Spanning 4-Domains A2

PTGS1 Prostaglandin-Endoperoxide Synthase 1
RGS13 Regulator Of G Protein Signaling 13

CD19 CD19 Molecule

CD79A CD79a Molecule

MS4A1 Membrane Spanning 4-Domains Al

GNLY Granulysin

NKG7 Natural Killer Cell Granule Protein 7

FOXP3 Forkhead Box P3

[L2RA Interleukin 2 Receptor Subunit Alpha
TNFRSF4 ‘TNF Receptor Superfamily Member 4

CD3D CD3 Delta Subunit Of T-Cell Receptor Complex
CD3E CD3 Epsilon Subunit Of T-Cell Receptor Complex
CD3G CD3 Gamma Subunit Of T-Cell Receptor Complex
CD4 CD4 Molecule

CDSA CD8 Subunit Alpha

CDSB CD8 Subunit Beta

GZMK Granzyme K

EBI3 Epstein-Barr Virus Induced 3

FI3A1 Coagulation Factor XIII A Chain

CCR2 C-C Motif Chemokine Receptor 2

CSFIR Colony Stimulating Factor 1 Receptor
SELENOP Selenoprotein P

CCL13 C-C Motif Chemokine Ligand 13

SLC40A1 Solute Carrier Family 40 Member 1

SPP1 Secreted Phosphoprotein 1

TIMP1 TIMP Metallopeptidase Inhibitor 1

CXCL10 C-X-C Motif Chemokine Ligand 10

ILIB Interleukin 1 Beta

SCGB3A1 Secretoglobin Family 3A Member 1
SCGB3A2 Secretoglobin Family 3A Member 2

SFTPB Surfactant Protein B

PLAU Plasminogen Activator, Urokinase

ICAM1 Intercellular Adhesion Molecule 1

FABP4 Fatty Acid Binding Protein 4

CES1 Carboxylesterase 1

MCEMP1 Mast Cell Expressed Membrane Protein 1
LGMN Legumain

CXCL12 C-X-C Motif Chemokine Ligand 12

CXCR4 C-X-C Motif Chemokine Receptor 4
PDCDILG2 Programmed Cell Death 1 Ligand 2

PDCD1 Programmed Cell Death 1
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Intervention/

Condition Estimated completion NCT number

Treatment date
Durvalumab u PD-LI  Gastric Adenocarcinoma 107 2023 NCT03959293
Tremelimumab CTLA-4 | Gastric Cancer | |
*pembrolizumab m D1 | Gastric Neoplasms 732 2024 NCT03615326
Trastuzumab HER-2 Gastroesophageal Junction
Adenocarcinoma
Pembrolizumab m PD-1 Gastric Cancer 1,007 2024 NCT03221426
Gastroesophageal Junction Cancer
Nivolumab n Pt Adenocarcinoma of the Stomach [ 2024 NCT03647969
Ipilimumab CTLA4 | GastroEsophageal Cancer
Nivolumab m PD-1 Advanced Cancer 794 2025 | NCrovasiss
 esoliuma I PD-LI  Gastric Cancer 674 2027 NCT03421288

Adenocarcinoma

Gastroesophageal Junction
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Factors

PD-1/PD-L1

CTLA-4/B7-1 or CTLA-4/B7-2

DCs

Functions
Inhibiting CD8 T cell activation/proliferation
Reducing the production of proinflammatory cytokines
Delivering inhibitory signals to CD8 T cells

antigen presentation

References

Freeman et al. (2000), Dong et al. (2002)

Brunet et al. (1987)

Jhunjhunwala et al. (2021)

Tregs

Bregs

MDSCs

M1 macrophage

M2 macrophage

CAFs

TANs

Mast cells

LAG-3

TIM-3

IL-8

TGE-p

Producing IL-10, TGF-f; upregulating immune checkpoint
molecules, such as CTLA-4

releasing granzyme B and perforin to induce cytolysis of Teffs

establishing cellular networks with other immunosuppressive
cells within the TME

Producing IL-10, IL-35, TGF-f; expressing inhibitory
molecules such as FasL. and PD-L1

increasing PD-L1 expression to induce T cell anergy
suppressing host immunity through Arg-1, iNOS and ROS
inducing Treg proliferation

promoting inflammatory reaction through producing type I
proinflammatory cytokines such as IL-1p, IL-1a, IL-12, TNE-a

inhibiting inflammatory reaction through producing IL-4, IL-6,
1L-10 and having pro-tumorigenic functions

inducing angiogenesis
promoting peritoneal metastasis of GC
facilitating GC cell proliferation through CAF-derived IL-6
controling angiogenesis

expressing high levels of immunosuppressive molecules FasL
and PD-L1

promoting GC cell proliferation, migration, invasion and
inhibiting apoptosis

Inhibiting CD8 T cell activation/proliferation; enhancing the
activity of Tregs in the TME

promoting MDSCs
inducing CD8 T cell exhaustion
increasing angiogenesis

recruiting infiltrating immune suppressive cells, especially
MDSCs and TAMs

Reducing the production of proinflammatory cytokines;
inhibiting APCs; inhibiting memory Th17 and Th2 cells

promoting the survival and activity of Tregs
inhibiting Th1 and CD8 T cells
promoting differentiation of CD4 T cells to a Treg phenotype

inducing DCs dysfunction

Ichihara etal. (2003), Mao et al. (2017), Saleh and Elkord (2019)

Jing et al. (2021)

Veglia et al. (2018), Oya et al. (2020), Li et al. (2021)

Gambardella et al. (2020)

Gambardella et al. (2020), Chen et al. (2021), Zhou et al. (2021)

Kato et al. (2018), Sun et al. (2022)

‘Wang et al. (2017), Hiramatsu et al. (2020), Shan et al. (2022)

Zhong et al. (2018)

Anderson et al. (2016), Qin et al. (2019)

Anderson et al. (2016)

Schalper et al. (2020), Fousek et al. (2021), Li et al. (2022c)

Ouyang and O’Garra (2019)

Batlle and Massagué (2019), Derynck et al. (2021)
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Trial identifier Target Treatment strategy Phase End point
NCT05228496 PD-1 Tislelizumab + Sitravatinib Phase 2 PES
RTK
NCT04501029 Topoisimerase | Gimatecan Phase 2 DLT, RP2D. ORR
NCT05353257 PD-1 HLX10+carboplatin Phase 3 0s
Or cisplatin-etoposide + radiotherapy
NCT04996771 PD-1 Surufatinib + Chemotherapy Phase 1 PES
VEGE Phase 2
NCT05224141 PD-1 MK-7684A Phase 3 os
TIGIT
NCT03319940 PD-1 AMG757+Pembrolizumab Phase 1 DLT. AEs
DLL3
cp3
NCT04453930 PD-1 Camrelizumab + Trinotecan + Platinum Phase 2 PFS, OS
VEGE Camrelizumab + apatinib
NCT05001971 PD-1 Anlotinib + Penpulimab Phase 2 ORR
VEGF
NCT05815160 WEEL Debio 0123+Etoposide + Carboplatin Phase 1 DLTs, TEAE
NCT04539977 PD-LL TQB2450 Phase 2 ORR
NCT04542369 | b1 BGB-A317+Chemotherapy Phase 2 Safety
NCT05091567 PD-LL Atezolizumab + Lurbinectedin Phase 3 PFS, OS
RNA polymerase IT
DNA synthesis
NCT05384015 |t | Lenvatinib + Pembrolizumab + Chemotherapy | Phase 2 Safety and Tolerability, PFS
VEGE
NCT04397003 PD-LL Neoantigen DNA vaccine + durvalumab Phase 2 Safety and Tolerability
Neoantigen DNA vaccine
Clinical trials of drug resistance in immunotherapy for SCLC.
NCT05450965 PLK1 Onvansertib Phase 2 ORR
NCT05153239 DNA Lurbinectedin or Lurbinectedin Phase 3 os
+ Irinotecan
NCT05296603 PD-L1 IBI-322+Lenvatinib Phase 2 ORR
cp47
VEGE
NCT04951947 PD-1 J5201+Lenvatinib Phase 2 ORR
TGE-p
VEGE
NCT05049863 Inosine monophosphate dehydrogenase I/ll | MMEF + Irinotecan + Allopurinol Phase 1 AE. ORR. RP2D. DLTs
Topoisomerase I inhibitors Phase 2
ROS
NCT05060016 DLL3 Tarlatamab Phase 2 OR. AEs
NCT05728619 PARP1/2 HTMC0435+Temozolomide Phase 1 DLT. AE, MTD
Phase 2
NCT05509699 PD-()1 Surufatinib + PD-(L)-1 Phase 2 PES
VEGF
NCT05162196 PD-1 SBRT + Niraparib + Toripalimab Phase 2 ORR

PARP1/2
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ICt immune checkpoint inhibitor

B7-H1 B7 homolog 1

PD-L1 programmed death ligand 1
MAPK mitogen-activated protein kinase
Treg regulatory T cell

Breg regulatory B cell

MDSC myeloid-derived suppressor cell
TAM tumor-associated macrophage
TME tumor microenvironment

LAG-3 lymphocyte-activation gene 3
TIM-3 T cell immunoglobulin and mucin domain-containing molecule 3
IL interleukin

TGF- transforming growth factor-p
TCR T cell receptor

DC dendritic cell

MHC major histocompatibility complex
JAK Janus kinase

STAT signal transducer and activator of transcription
MSI microsatellite instability

T™MB tumor mutational burden
TMAO trimethylamine N-oxide

GC gastric cancer

[ENGR IEN-y receptor

APC antigen presenting cell

TAA tumor-associated antigen

CTLA4  cytotoxic T lymphocyte-associated antigen-4

ARG-1 arginase-1
EGF epidermal growth factor

iINOS inducible nitric-oxide synthase
ROS reactive oxygen species

Teff effector T cell
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Trial identifier Target reatment strategy Phase End poi
NCT04638582 PD-1 Pembrolizumab + Platinum-pemetrexed Phase 2 CDNA, 0S, DFS
NCT05565378 PD-1 Dostarlimab + GSK4428859A Phase 2 ORR. 0S. PFS
NCT04581824 PD-1 Dostarlimab + Chemotherapy Phase 2 ORR, 0S. PFS
NCT05085028 PD-1 Pembrolizumab Phase 3 08, PFS
NCT04475939 PD-1 Pembrolizumab + niraparib or placebo Phase 3 08, PFS
PARP
NCT03377023 PD-1 Nivolumab + Ipilimumab + Nintedanib Phase 1 MTD, ORR
VEGF Phase 2
NCT03800134 PD-L1 Durvalumab/placebo + platinum-based chemotherapy Phase 3 PCR, EFS
NCT05221840 PD-LI Durvalumab + Oleclumab or Monalizumab/placebo Phase 3 PFS. OS
cD73
NKG2A
NCT04171284 PD-1 SCT-110+ Docetaxel/Placebo Phase 3 0s
NCT03866980 PD-1 AK105+Carboplatin + Pemetrexed Phase 3 PES
NCT05635708 PD-1 Tislelizumab + BGB-A445 or LBL-007 Phase 2 ORR
LAG-3
O0X-40
NCT04547504 PD-1 Pembrolizumab or Pembrolizumab + Chemotherapy drugs | Phase 3 PFS
NCT05557591 PD-1 BNT116+Cemiplimab Phase 1 TEAEs. SAE. ORR
Oncology vaccines Phase 2
NCT04614103 TIL LN-145 Phase 2 ORR
Clinical trials of drug resistance in immunotherapy for NSCLC.
NCT04691817 PD-L1 Atezolizumab and Tocilizumab Phase 1 ORR, 0S
IL-6R Phase 2
NCT04655976 PD-1 Docetaxel + cobolimab dostarlimab. Phase 2 0s
TIM-3 Phase 3
NCT03377023 PD-1 Nivolumab + Ipilimumab + Nintedanib Phase 1 MTD, ORR
VEGF Phase 2
NCT05142189 PD-1 BNT116+Cemiplimab/Docetaxel Phase 1 DLT. TEAE. ORR
Cancer vaccines
NCT05195619 PEP-DC vaccine PEP-DC vaccine + cyclophosphamide Phase 1  Number of patients, AE. ORR
NCT03847519 PD-1 ADXS-503+pembrolizumab Phase 1 AEs, DLTs, PES
Tumor neoantigens Phase 2
NCT04656652 TPRO-2 DS-1062a and Docetaxel Phase 3 PES, O
NCT05555732 PD-1 Dato-DXd + Pembrolizumab (+ Platinum Chemotherapy) | Phase 3 PFS. OS
TROP2
NCT05467748 PD-1 combination of tazemetostat and pembrolizumab Phase 1 ORR. Safety and Tolerability
EZH2 Phase 2
NCT05671510 CTLA-4 ONC-392 Phase 3 0s
NCT05788926 112 TG6050 Phase 1 Safety and tolerability

VEGF
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adverse reactions

Any event 8 (88.9) 8 (88.9) 2(222)
Decreased appetite 3(333) 3(333) =
Rash 3(333) 3(333) [-
Weak 3(333) | 3(333) =

| Hypothyroidism 2(222) | 2(222) [=
Fatigue | 2(222) 2(222) =

7 Abnormal liver function 2(222) 2(222) | -
Peripheral sensory neuropathy 2(222) | 2(222) [
Immune pneumonia 111 1(111) -

 Abdominal pain 1311 1011 —
Nausea 1(111) 1(111) -
Joint congestion 1L 1L -

Gastrintestinal bleeding 1L = 1(111)
Intestinal obstruction 111 - 1(1L1)
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Age (years) B

Sex Male

B () 23

06 o

Comorbidies o

Previous trcatment Disgnostic:
TURBT

nital diagnosis or nital

Recurrence

Number of Lesons More than 3

Y T2NIMO

pTNM T2N2M0

“Type of pahology. ve

Pathological Grading 3

HER? expresionlHO) | 2+

PDLT expression <

Immunotherapy islizumay
200 mgQIW,two
eyces

DV therapy ROIS 2 mglks,
QW, o cyles

yeTNM ToNoMO

yTNM ToNoMD

Imaging efficacy assessment | MRI; 1CR

and results

Pathologial effcacy PR

asscsament and rsuls

Subsequent tretment. | Radical
epsectomy.

Follow-up (months) 20

Prostate cancer
(ower risk)

Diagnostic
TURBT.

Iniial

Single (>3 cm)
TNV
TNV

ve

2

<%

tiselizumab
200 mQIW, o
eycles

KOS 2 mykg,
Qaw, o ey

ToxoMo

TURST + Biopsy

130

Case 4

& E

Male Male

54 23

o 0

Diabetes o
Disgnostc-
TURBT

Inital Iniial

More than 3 More than 3

T2N0M0 TINMO.

T280M0 TIN2MO

UC: Carcinoma in | UC
situ, micropapillary

subtype
3 3
3+ 20%) 34 (0%

24 (%)
<% <
islelizumab 200 mg | oripalimab
QW cight acles | 3 mgkg Q2W,

seven cycles
RCA8 2 myfkg, Q2W, | RCHS 2 my/kg,
cight ycles QW five cycles
ToNomo TONOMO
ToNomo TONOMO
MRE rCR MRE 1CR
R pCR
TURBT + Biopsy | Uretoscopy +

Biopsy
140 20

Case 6
@ 50
Male Male
22 26
o 1
Diabetes,
Hypertension
Diagrostic- TURBT, | Diagost
GC (3 eycles) TURBT
Inital Initial
More than 3 More than 3
T2N0M0 T2NOMO.
T280M0 T2NOMO.
ve ve
3 3
26 (70%) o
<1 <%
tiselizumab 200 mg | tiselizumab
QAW three cycles | 200 mg Q3W,
three cycles
RC18 2 mgkg, RC18 2 mykg.
QW, three cycles | Q2W, three cycles
TINMO THaNoMo
ToxoMo TN2MO
MRE; PD.
PR pPD
TURBT, Partal Radical
eystectomy and eystectomy, GC,
dissection of pelvic | radiotherapy
Iymph nodes
80 90

Case 7
s

Female

187

o
Hypertension

Diagnostic-TURBT, GC
+BCG

Bladder cancer recurrence
(e second time)

More than 3

TINIMO

TIBNIMO

ve

<
oripalimab3mgg Q2W,
thee cyles

RCA8 2 mykg, Q2W, four
eydles

T2N0MO.
T2NOMO.

MR rPR

PR

TURBT + Biopsy,
ROAS pls Teripulimab
Maintenance

90

Case 8

Male
57
o

Hypertension

Rightsided
Iaparoscopic radical
esection for ureteral
cancer, GC (2 cyeles)
Bladder cancer
recurrence after
ureteral cancer

More than 3
THNIMO.
THN3MO

ve

2

<%

toripalimab 3 mg/kg
Q2W, 10 cycles

RCA8 2 my/kg, Q2W,
o cycles

T28M0

T282M0

MRE rPR

PR

TURBT + Biopsys
ROAS plus
Teripulimab,

170

Case 9
”
Male

3

Disgnostc-
TURBT, GC +
Triprlimab

(6 cycles)

Bladder cancer
recurrence (the
second time)

More than 3
T4aNIMO
THaNIMO

ve

3

<%
toripalimab,

3 mykg Q2W,
14 cycles

RO 2 mgkg.
QW, 14 ydes

TINOMO
TINOMO

MRE PR

PPR

TURBT + Biopsy,
ROAS plus
Teripulimab

150
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Rank ons ACPP ndex egree centrality Country
1 Duke University 78 6213 797 41 45 United States
2 University of Pittsburgh 46 3,668 797 32 33 United States
3 Harvard Medical School 44 | 7553 | 43 34 United States
4 University of California, Los Angeles a 3497 853 2 4 United States
5 Capital Medical University 32 s o 13 [ 16 China
6 University of Texas MD Anderson Cancer Center 2 5407 1865 30 31 United States
7 University of California, San Francisco 28 | 4019 s 31 [ 35 United States
i Huazhong University of Science and Technology 28 269 96 10 2 China
9 Fudan University 28 o ne 13 18 China
10 Johns Hopkins University 27 1434 531 14 20 | United States

Ailsoviiton: OBL Gackin i dions antnamateaes T0. sl Gt ACED, sieics





OPS/images/fphar-14-1333124/fphar-14-1333124-t002.jpg
Country umber (%) Citations ACPP
1 United States 763 (49.9%) 44,002 57.7 105
2 China 362 (23.7%) 6782 187 42
3 Germany 136 (8.9%) 6960 512 40
4 Japan 107 (7.0%) 3973 371 31
5 Ttaly 67 (4.4%) 2,654 396 28
6 England 45 (3.0%) 3241 703 19
7 Switzerland 43 (28%) 3243 754 26
8 Sweden 37 (2.4%) 862 233 16
9 South Korea 35 (2.3%) 711 203 14
10 Belgium 31 (2.0%) 1,565 505 19

Milsoviiton OBL Gavlkas i dinns antronieaens ACI sveries abiion e orblition
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#1

%)

#

Cytokines

Glioma

Immunotherapy

Total Search Formula

Search formulas

TS=(IL *) OR TS=(interleukin *) OR TS=(ILIF11) OR TS=(Interleukin-1 Family Member
11) OR TS=(Interleukin-1 Family, Member 11) OR TS=(IL-1F11) OR TS=(Tumor
Necrosis Factor *) OR TS=(TNF *) OR TS=(IFN *) OR TS=(Interferon *) OR TS=(*EGF)
OR TS=(*Epidermal Growth Factor) OR TS=(SDF) OR T$=(SDF-1) OR TS=(SDF 1) OR
TS=(SDFG1) OR T$=(C-X-C Motif Chemokine Ligand 12) OR TS=(C-X-C Motif
Chemokine Ligand-12) OR TS=(C-X-C Motif Chemokine Ligand12) OR TS=(G-CSF) OR
TS=(GCSF) OR TS=(G CSF) OR TS=(Granulocyte Colony Stimulating Factor) OR
TS=(Granulocyte-Colony Stimulating Factor) OR TS=(GM-CSF) OR TS=(GM CSF) OR
TS=(GMCSF) OR TS=(Granulocyte-Macrophage Colony Stimulating Factor) OR
TS=(Granulocyte Macrophage Colony Stimulating Factor) OR TS=(M-CSF) OR
TS=(MCSF) OR TS=(M CSF) OR T$=(Macrophage Colony Stimulating Factor) OR
TS=(Macrophage-Colony Stimulating Factor) OR TS=(EPO) OR TS=(Erythropoietin) OR
T$=(TPO) OR TS=(Thrombopoietin) OR TS=(*chemokines) OR TS=(CXCL *) OR
TS=(CCL *) OR TS=(XCL *) OR TS=(fractalkine) OR TS=(CX3C*) OR TS=(RANTES)
OR TS=(Regulated upon Activation, Normal T cell Expressed and Secreted) OR
T$=(MCP*) OR TS=(Monocyte Chemoattractant Protein *) OR TS=(MIP*) OR
TS=(Macrophage Inflammatory Protein *) OR TS$=(Transforming Growth Factors *) OR
TS=(TGF *) OR TS=(Bone Morphogenetic Protein *) OR TS=(BMP *) OR
TS=(Amphiregulin) OR TS=(AREG) OR TS=(Betacellulin) OR TS=(BTC) OR
piregulin) OR TS=(EREG) OR TS=(Neuregulin) OR TS=(NRG) OR TS=(Activin)
OR TS=(Inhibin) OR T$=(Growth and Differentiation Factor *) OR TS=(GDF *) OR
TS=(NGF) OR TS=(Nerve Growth Factor) OR TS=(BDNF) OR TS=(Brain-Derived
Neurotrophic Factor) OR TS=(NT *) OR TS=(Neurotrophin *) OR TS=(Fibroblast Growth
Factor *) OR TS=(FGF *) OR TS=(KGF) OR TS=(keratinocyte growth factor) OR
TS=(GAF) OR TS=(glia-activating factor) OR TS=(Insulin-like Growth Factor *) OR
TS=(IGF *) OR TS=(Somatomedin C) OR TS=(Platelet-Derived Growth Factor *) OR
TS=(PDGF*)

TS= (glioma *) OR TS=(neurolipocytoma) OR TS=(neurospongioma) OR
TS=(neuroglioma *) OR TS=(glioblastoma *) OR TS=(GBM) OR TS=(gliosarcoma) OR
TS=(astrocytoma)

‘TS=(ipilimumab) OR T$=(pembrolizumab) OR TS=(nivolumab) OR TS=(tremelimumab)
OR T$= (immune checkpoint blockade) OR TS=(*immunotherapy) OR TS=(vaccine) OR
TS=(CAR-T) OR TS=(immune checkpoint inhibitor) OR TS=(PD-1) OR TS=(PD-L1) OR
TS=(CTLA-4) OR TS=(LAG-3)

(#1) AND (#2) AND (#3)
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CGGA325 (N CGGA693 (N = 175)

Age: mean(range) 60 (21-89) 51 (18-79) 50 (19-76) 52 (19-77)
Gender

Female 93 (39.2%) 39 (34.8%) 79 (45.1%) 11(30.6%)

Male 143 (60.3%) 73 (65.2%) 96 (54.9%) 25 (69.4%)

NA 1(0.4%) 0 0 0
Histology

Glioblastoma 237 (100%) 112 (100%) 175 (100%) 36 (100%)
Grade

G4 237 (100%) 112 (100%) 175 (100%) 36 (100%)
IDH status

Wild-type 237 (100%) 112 (100%) 175 (100%) 36 (100%)

TERT promoter status

Mutant 167 (70.5%) NA NA 10 (27.8%)
wT 17 (7.29%) NA NA 19 (52.8%)
NA 53 (22.4%) NA NA 7 (19.4%)

MGMT promoter status

Methylated 129 (54.4%) 73 (652%) 67 (383%) 12 (33.3%)

Unmethylated 78 (329%) 35 (313%) 79 (45.1%) 14 (38.9%)

NA 30 (127%) 4(36%) 29 (166%) 7 (19.4%)
ATRX status

Mutant 8 (3.4%) NA NA 28 (77.8%)

wT 225 (94.9%) NA NA 7 (19.4%)

NA 4(1.7%) NA NA 1(2.8%)

Abbreviation: TCGA, the cancer genome atlas; CGGA, chinese glioma genome atlas; WCH, west c
O6-methylguanine-DNA, methyltransferase; ATRX, alpha-thalassemia x-linked intellectual disability syndrome; WT, wild type; NA, not a

hospital; IDH, isocitrate dehydrogenase; TERT, telomerase reverse transcriptase; MGMT,
ble.
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