-+ 3508 - 2% %R Acta Pharmaceutica Sinica 2023, 58(12): 3508-3518

4RI e

FE o) I R KX E R AR 254 U AT R I R

EAX, M2, F OB, KEZ, O, K & W F, R K,
i, R, T

(B2 2 o 2 e A i B A 5 2 e 25 W TE i, A T 25 0 8 e 7 9 500 24 0 16 B i S B0 =, AT 100050)

FEE: R ™ L N A i R, AR SR R SR AN FE T R A ARV N SRS . ORI T 29T T A
MREEIT VL SR AT VR R S e T VR I R, R R S S TR T OO G O I AR SRRGH R R SR IR M B R T vk, (H
WAELE —EEAH S AN RSB0 o PR TR 5 2 E S 125 S IR Ty I 257 o 2T 24 20 D 240 Y 4/ i 5 255 22 i Bl 20 W0 B 1) B2
FeBNAS IR, IR TR 45 I 25 A G B VR 7 AR, o R B0 oA 45 v 1D 15 40 TR gt K S 8 G [ 4 i, 3 47 SRk
oKk 22 FF)IF 53 FH e A D 5k 00 PR 8 S g2 R 1T o S A T R L, R A A PR G M 4 B S e R IR S T D
RAESBEVIER . H AT, MR 2 E ok IR AR 5 B 6 40 A 10 TR e 28 VR 9T SRS IE AL TR B B . TR AR
5 W 4 B 7 8 2 Al R 355 H 1% B A P DA B T LA S I8 G928 Y 7 190 9 8 UL 0, A Sk iR A G I 40 i
PRSI 72 15 Ty R e AR 96 5 s 4 f 2 e w190 2 1, 0 6 Sk 88 1) T8 A 6 (5 40 1 B e S5 s AR D AFF 9 DA B
ZIPTE R IURBEAT S 3A, UL IR G s v 97 S AR 10 S

FHEIR): P VRYT R OA R, IRTAR O R A0 Al 2 e

FE 525 R966 CRRFRINAD: A Y EHRES: 0513-4870(2023)12-3508-11

Research progress in drugs targeting tumor associated macrophage
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Abstract: Tumor brings great threat to human public health. In recent years, incidence rate and mortality of
tumor were rapidly increased in the world. Anti-tumor therapies have undergone the development of cytotoxic
therapy, targeted therapy, and immunotherapy. Among them, tumor immunotherapy is rapidly developed and
becomes an important anti-tumor therapy in recent years, although it also brings some related side effects. Tumor
microenvironment (TME) is composed of immune cells, vascular vessels, fibroblasts, the extracellular matrix, etc.
TME significantly affects the efficacy of immunotherapy. Macrophages in the TME are named as tumor associated
macrophages (TAMs). Recently, increasing studies have shown that TAMs play an important role in the regulation
of tumor immunity, especially in tumor immune surveillance and immune escape. Currently, more and more
anti-tumor immunotherapy strategies targeting TAMs are at the development stage. Based on the important role of
TAMs in the TME and their potential as therapeutic targets in tumor immunotherapy, we first reviewed the
subtypes and functions of TAMs, as well as the roles of TAMs in tumors. Furthermore, we summarized the

research progress on anti-tumor strategies targeting TAMs and the current status of drug targeting TAMs. The
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current review will provide new ideas and novel insights for tumor immunotherapy.

Key words: immunotherapy; tumor microenvironment; tumor associated macrophage; drug target
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Figure 1 Two major subtypes of tumor-associated macrophages. Figure was created by Biorender (biorender.com/)
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Figure 2 The major functions of tumor-associated macrophage in tumor. Figure was created by Biorender (biorender.com/)
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Figure 3  Toll-like receptor signaling pathway. Figure was created
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Table 1 Candidate drugs currently in clinical research stage targeting tumor associated macrophages

Type Drug candidate Clinical stage Indication Combination treatment NCT number
CSFIR PLX3397 (Plexxikon) Phase | Unresectable sarcoma Sirolimus NCT02584647
inhibitor Phase I/lla  Advanced melanoma and other solid Pembrolizumab NCT02452424

tumors
Phase Ib/Il  Metastatic breast cancer Eribulin NCTO01596751
Phase Ib/Il  Glioblastoma Radiation therapy and NCT01790503
temozolomide
BLZ945 (Novartis) Phase I/IT Advanced solid tumors PDROO1 NCT02829723
CSFIR LY3022855 (IMC-CS4;  Phase I/IT Melanoma Vemurafenib and cobimetinib NCT03101254
monoclonal Eli Lilly)
antibody Emactuzumab Phase 11 Platinum-resistant ovarian, fallopian Paclitaxel and bevacizumab NCT02923739
(RO5509554/RG7155; tube, or primary peritoneal cancer
Roche) Phase III Tenosynovial giant cell tumor NA NCTO05417789
Phase Ib Relapsed or refractory non-Hodgkin Atezolizumab NCT03369964
lymphoma
Phase I Advanced solid tumors Atezolizumab NCT02323191
Phase I Advanced solid tumors RO7009789 NCT02760797
AMG820 (Amgen) Phase Ib/Il  Select advanced solid tumor cancer Pembrolizumab NCT02713529
ARRAY-382 (Pfizer) Phase I/II Advanced solid tumors Pembrolizumab NCT02880371
Cabiralizumab (Bristol Phase Ib/II  Triple-negative breast cancer Nivolumab with neoadjuvant NCT04331067

Myers Squibb)

chemotherapy
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Continued
Type Drug candidate Clinical stage Indication Combination treatment NCT number
CD47/ Hu5F9-G4 (Stanford Phase Ib/II  Solid tumors and advanced colorectal Cetuximab NCT02953782
SIRPa University) cancer
monoclonal Phase Ib/Il  Urothelial carcinoma Multiple immunotherapy-based ~ NCT03869190
antibody treatments
BI 754091 (OSE Phase I Advanced solid tumours BI 754091 NCT03990233
Immunotherapeutics)
CD47 TTI-621 (Trillium) Phase I Hematologic malignancies and selected ~ Nivolumab or rituximab NCT02663518
fusion solid tumors
protein Maplirpacept (Pfizer) Phase | Advanced hematological malignancies ~ Azacitidine, venetoclax, NCT03530683
carfilzomib, dexamethasone, anti-
CD20 targeting agent, isatuximab
ALX148 (ALX Oncology) Phase II Advanced head and neck squamous cell Pembrolizumab NCT04675294
carcinoma
Phase 11 Advanced head and neck squamous cell Pembrolizumab and NCT04675333
carcinoma chemotherapy
Chemokine Carlumab (CCL2 Phase I1 Metastatic castrate-resistant prostate NA NCT00992186
inhibitor antibody; Centocor) cancer
BMS-813160 (CCR2/ Phase 1T Advanced renal cell carcinoma Nivolumab NCT02996110
CCRS5 antagonist; Bristol ~ Phase I/11 Advanced solid tumors Chemotherapy or nivolumab NCT03184870
Myers Squibb) Phase II Non-small cell lung cancer or Nivolumab NCT04123379
hepatocellular carcinoma
PF-4136309 (CCR2 Phase 11 Borderline resectable and locally FOLFIRINOX NCTO01413022
antagonist; Pfizer) advanced pancreatic adenocarcinoma
Maraviroc (CCRS Phase I Metastatic colorectal cancer Pembrolizumab NCT03274804
antagonist, Pfizer) Phase I Advanced metastatic colorectal and Nivolumab and ipilimumab NCT04721301
pancreatic cancer
CD40 CP-870,893 (Pfizer; Phase I Solid tumors NA NCT02225002
antibody UPenn) Phase I Metastatic solid tumors Paclitaxel and carboplatin NCT00607048
Phase I Pancreatic carcinoma Gemcitabine NCT01456585
SEA-CD40 (Seagen) Phase I Advanced malignancies Pembrolizumab, gemcitabine, and NCT02376699
nab-paclitaxel
APX005M (Apexigen) Phase I Advanced melanoma or renal cell Nivolumab and ipilimumab NCT04495257
carcinoma
Phase I Metastatic melanoma Pembrolizumab NCT02706353
Phase 11 Esophageal and gastroesophageal Chemoradiation NCT03165994
junction cancers
Phase I/11 Metastatic pancreatic adenocarcinoma  Gemcitabine and nab-paclitaxel ~ NCT03214250
with or without nivolumab
RO7009789 (Roche) Phase | Metastatic solid tumors Vanucizumab or bevacizumab NCT02665416
Phase | Pancreatic carcinoma Nab-paclitaxel and gemcitabine ~ NCT02588443
CDX-1140 (Roswell Park Phase I Unresectable and metastatic solid tumors Radiotherapy, CDX-301 and poly- NCT04616248
Cancer Institute) ICLC
NG-350A adenoviral Phase | Metastatic or advanced epithelial Pembrolizumab NCT05165433
vector tumours
(PsiOxusTherapeutics Ltd)
TLR3 Hiltonol (Oncovir, Inc.) ~ Phase II Solid tumors Dendritic cells NCTO01734564
agonist Poly-ICLC (Ludwig Phase /11 Biopsy-accessible cancers Tremelimumab and IV NCT02643303
Institute for Cancer durvalumab
Research)
BO-112 (Highlight Phase I1 Colorectal or gastric cancer Pembrolizumab NCT04508140
Therapeutics)
BO-112 (Highlight Phase 1T Unresectable malignant melanoma Pembrolizumab NCT04570332
Therapeutics)
TLR7 SHR2150 (Chinese PLA  Phase I/II Unresectable/metastatic solid tumors Chemotherapy plus PD-1 or NCT04588324
agonist General Hospital) CD47 antibody
TransCon (Ascendis Phase I/II Advanced or metastatic solid tumors Pembrolizumab NCT04799054
Pharma)
BDC-1001 (Bolt Biother) Phase I/II Advanced HER2-expressing solid tumors Nivolumab NCT04278144
TLR9 CMP-001 (Checkmate Phase 1T Melanoma Nivolumab NCT04401995

agonist

Pharmaceuticals)
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