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Abstract
Cancer immunotherapy is administered for first-line, second-line, neoadjuvant, or 
adjuvant treatment of advanced, metastatic, and recurrent cancer in the liver, 
gastrointestinal tract, and genitourinary tract, and other solid tumors. Erdafitinib 
is a fibroblast growth factor receptor (FGFR) inhibitor, and it is an adenosine 
triphosphate competitive inhibitor of FGFR1, FGFR2, FGFR3, and FGFR4. 
Immune checkpoint inhibitors are monoclonal antibodies that block programmed 
cell death protein 1 (PD-1) and its ligand that exert intrinsic antitumor mechan-
isms. The promising results of first-line treatment of advanced and metastatic 
urothelial carcinoma with PD-1 blockades with single or combined agents, 
indicate a new concept in the treatment of advanced, metastatic, and recurrent 
hepatic and gastrointestinal carcinomas. Cancer immunotherapy as first-line 
treatment will improve overall survival and provide better quality of life. Debate 
is arising as to whether to apply the cancer immunotherapy as first-line treatment 
in invasive carcinomas, or as second-line treatment in recurrent or metastatic 
carcinoma following the standard chemotherapy. The literature in the field is not 
definite, and so far, there has been no consensus on the best approach in this 
situation. At present, as it is described in this editorial, the decision is applied on a 
case-by-case basis.
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Core Tip: The promising results of first-line treatment of advanced and metastatic urothelial carcinoma with programmed cell 
death protein 1 blockades with single or combined agents, indicate a new concept in the treatment of advanced, metastatic, 
and recurrent hepatic and gastrointestinal carcinomas. Cancer immunotherapy as a first-line treatment will improve overall 
survival and quality of life. At present, cancer immunotherapy as first-line treatment in invasive carcinomas or as second-
line treatment in recurrent or metastatic carcinoma following the standard chemotherapy is applied on a case-by-case basis.
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INTRODUCTION
Recently, critical studies were published on cancer immunotherapy, and these publications addressed recurrent hepato-
cellular carcinoma (HCC)[1], esophageal squamous cell carcinoma[2], small bowel adenocarcinoma[3], cholangiocar-
cinomas[4], urothelial carcinomas[4-6], gastric carcinoma[7], colorectal cancer[8], and other solid tumors[5]. Cancer 
immunotherapy is administered for first-line, second-line, neoadjuvant, or adjuvant treatment of advanced, recurrent, or 
metastatic carcinoma in the liver, oesophagus, small bowel, colon, and urinary bladder, and other solid tumors[1-6]. This 
article will address the recently approved two immunotherapeutic drugs for the treatment of advanced, metastatic, and 
recurrent solid tumors.

ERDAFITINIB
Erdafitinib is a fibroblast growth factor receptor (FGFR) inhibitor, and it is an adenosine triphosphate (ATP) competitive 
inhibitor of FGFR1, FGFR2, FGFR3, and FGFR4. The United States Food and Drug Administration (FDA) has approved 
erdafitinib for the treatment of advanced and metastatic urothelial carcinoma in patients ineligible for standard 
chemotherapy, or refractory to platinum-containing chemotherapy. Erdafitinib has satisfactory clinical activity for 
metastatic urothelial carcinoma and other solid tumors. Erdafitinib toxicity is acceptable and it has been approved for 
initial treatment of advanced and metastatic urothelial carcinoma[4-6]. Erdafitinib administration resulted in prolonged 
progression-free survival. Approved FGFR inhibitors include erdafitinib, pemigatinib, and futibatinib[9]. Erdafitinib is an 
ATP competitive inhibitor of FGFR1-4. It inhibits FGFR kinase autophosphorylation, thus decreasing the downstream 
signaling. Normally, FGFR1-4 are bound by fibroblast growth factors to initiate the regulatory effects, which play a 
crucial role in angiogenesis and damage repair processes[7,8]. When erdafitinib was administered in recurrent HCC 
therapy, it resulted in increased overall survival (OS)[10]. Erdafitinib has been used in anticancer therapy for cholan-
giocarcinomas and urothelial carcinomas, and it is also recommended for the treatment of esophageal squamous cell 
carcinoma and small bowel adenocarcinoma[1-3].

IMMUNE CHECKPOINT INHIBITORS
Immune checkpoint inhibitors (ICIs) are monoclonal antibodies that block programmed cell death protein 1 (PD-1) and its 
ligand that exert intrinsic antitumor mechanisms[11]. These ICIs are at present the therapeutic option for different cancers 
and are becoming the standard anticancer therapy for several types of solid malignancies[3,7,8,12]. Recent advances in 
treatment with ICIs includes treatment of naive patients with locally advanced, or metastatic urothelial carcinoma of the 
bladder, especially for patients who are ineligible for standard chemotherapy, or refractory to platinum-containing 
chemotherapy.

Pembrolizumab and nivolumab are both monoclonal antibodies that target the PD-1 receptor on T cells and have been 
approved for the treatment of advanced HCC. Pembrolizumab has demonstrated consistent efficacy compared with 
nivolumab. Patients with advanced HCC treated with pembrolizumab had improved OS compared to those treated with 
placebo. The median OS was 14.6 months in the pembrolizumab group compared to 13.0 months in the placebo group
[13].

Nivolumab is one of the ICIs that has shown efficacy in urothelial carcinoma treatment. Nivolumab was initially 
approved by the FDA for the treatment of metastatic melanoma, metastatic non-small cell lung cancer, advanced renal 
cell carcinoma, and locally advanced or metastatic urothelial carcinoma. Nivolumab was also approved by the FDA for 
use in the adjuvant therapy of patients with urothelial tumors who had been treated with radical surgery but are at 
considerable risk of recurrence after surgery[6].

Nivolumab is a human anti-PD-1 IgG4 monoclonal antibody, and it enhances the native immune defenses. ICIs can 
restore T-cell activity, which is the sole element for fighting against cancer cells. T cells have an important role in 
mediating the effects of various immune-related cytokines that assist CD8+ T cells in the elimination of cancer cells[11,12].

https://www.wjgnet.com/1948-5182/full/v16/i4/490.htm
https://dx.doi.org/10.4254/wjh.v16.i4.490


Wishahi M. Erdafitinib and PD-L1/PD-L2 blockades

WJH https://www.wjgnet.com 492 April 27, 2024 Volume 16 Issue 4

CONCLUSION
The promising results of first-line treatment of urothelial carcinoma with cancer immunotherapy indicate a new concept 
in the treatment of advanced, metastatic, and recurrent cancer in the hepatic, gastrointestinal tract, and genitourinary 
tract. Cancer immunotherapy as first-line treatment will improve overall survival and provide better quality of life. This 
will pave the way to consider first-line treatment of gastrointestinal and hepatic cancer with immunotherapy rather than 
to be applied in metastatic and recurrent disease.

Should we follow the patients with cancer to develop metastasis or recurrence and treat them with cancer immuno-
therapy, or, start the treatment as a first-line treatment?

The literature in the field is not definite. There is evidence that first-line immunotherapy has a promising result, but it 
has its side effects and toxicity. Besides, the costs of cancer immunotherapy are much higher compared to those of the 
standard chemotherapy.

FOOTNOTES
Author contributions: Wishahi M wrote the manuscript, and read and approved the final version of the manuscript.

Conflict-of-interest statement: The author declares no conflict of interest of any kind in connection to the content of this work.

Open-Access: This article is an open-access article that was selected by an in-house editor and fully peer-reviewed by external reviewers. 
It is distributed in accordance with the Creative Commons Attribution NonCommercial (CC BY-NC 4.0) license, which permits others to 
distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the 
original work is properly cited and the use is non-commercial. See: https://creativecommons.org/Licenses/by-nc/4.0/

Country/Territory of origin: Egypt

ORCID number: Mohamed Wishahi 0000-0002-4559-619X.

S-Editor: Zhang H 
L-Editor: Wang TQ 
P-Editor: Yu HG

REFERENCES
1 Gao YX, Ning QQ, Yang PX, Guan YY, Liu PX, Liu ML, Qiao LX, Guo XH, Yang TW, Chen DX. Recent advances in recurrent 

hepatocellular carcinoma therapy. World J Hepatol 2023; 15: 460-476 [PMID: 37206651 DOI: 10.4254/wjh.v15.i4.460]
2 Liu Y. Perioperative immunotherapy for esophageal squamous cell carcinoma: Now and future. World J Gastroenterol 2023; 29: 5020-5037 

[PMID: 37753366 DOI: 10.3748/wjg.v29.i34.5020]
3 Hoshimoto A, Tatsuguchi A, Hamakubo R, Nishimoto T, Omori J, Akimoto N, Tanaka S, Fujimori S, Hatori T, Shimizu A, Iwakiri K. Clinical 

significance of programmed cell death-ligand expression in small bowel adenocarcinoma is determined by the tumor microenvironment. World 
J Gastroenterol 2023; 29: 5566-5581 [PMID: 37970475 DOI: 10.3748/wjg.v29.i40.5566]

4 Wekking D, Pretta A, Martella S, D'Agata AP, Joeun Choe J, Denaro N, Solinas C, Scartozzi M. Fibroblast growth factor receptors as targets 
for anticancer therapy in cholangiocarcinomas and urothelial carcinomas. Heliyon 2023; 9: e19541 [PMID: 37681152 DOI: 
10.1016/j.heliyon.2023.e19541]

5 Zheng X, Wang H, Deng J, Yao M, Zou X, Zhang F, Ma X. Safety and efficacy of the pan-FGFR inhibitor erdafitinib in advanced urothelial 
carcinoma and other solid tumors: A systematic review and meta-analysis. Front Oncol 2022; 12: 907377 [PMID: 36776367 DOI: 
10.3389/fonc.2022.907377]

6 Roskoski R Jr. The role of fibroblast growth factor receptor (FGFR) protein-tyrosine kinase inhibitors in the treatment of cancers including 
those of the urinary bladder. Pharmacol Res 2020; 151: 104567 [PMID: 31770593 DOI: 10.1016/j.phrs.2019.104567]

7 Li LH, Chen WC, Wu G. Feasibility and Tolerance of Apatinib plus PD-1 Inhibitors for Previously Treated Advanced Gastric Cancer: A Real-
World Exploratory Study. Dis Markers 2022; 2022: 4322404 [PMID: 35531474 DOI: 10.1155/2022/4322404]

8 Li S, Zheng H, Ge Q, Xia S, Zhang K, Wang C, Wang F. Effectiveness and Safety of Apatinib Plus Programmed Cell Death Protein 1 
Blockades for Patients with Treatment-refractory Metastatic Colorectal Cancer: A Retrospective Exploratory Study. J Cancer Prev 2023; 28: 
106-114 [PMID: 37830117 DOI: 10.15430/JCP.2023.28.3.106]

9 Subbiah V, Verstovsek S. Clinical development and management of adverse events associated with FGFR inhibitors. Cell Rep Med 2023; 4: 
101204 [PMID: 37757826 DOI: 10.1016/j.xcrm.2023.101204]

10 Perera TPS, Jovcheva E, Mevellec L, Vialard J, De Lange D, Verhulst T, Paulussen C, Van De Ven K, King P, Freyne E, Rees DC, Squires 
M, Saxty G, Page M, Murray CW, Gilissen R, Ward G, Thompson NT, Newell DR, Cheng N, Xie L, Yang J, Platero SJ, Karkera JD, Moy C, 
Angibaud P, Laquerre S, Lorenzi MV. Discovery and Pharmacological Characterization of JNJ-42756493 (Erdafitinib), a Functionally 
Selective Small-Molecule FGFR Family Inhibitor. Mol Cancer Ther 2017; 16: 1010-1020 [PMID: 28341788 DOI: 
10.1158/1535-7163.MCT-16-0589]

11 Patsoukis N, Wang Q, Strauss L, Boussiotis VA. Revisiting the PD-1 pathway. Sci Adv 2020; 6 [PMID: 32948597 DOI: 
10.1126/sciadv.abd2712]
Lang-Schwarz C, Melcher B, Hartmann A, Bertz S, Dregelies T, Lang-Schwarz K, Vieth M, Sterlacci W. Programmed death ligand 1 (PD-12

https://creativecommons.org/Licenses/by-nc/4.0/
http://orcid.org/0000-0002-4559-619X
http://orcid.org/0000-0002-4559-619X
http://www.ncbi.nlm.nih.gov/pubmed/37206651
https://dx.doi.org/10.4254/wjh.v15.i4.460
http://www.ncbi.nlm.nih.gov/pubmed/37753366
https://dx.doi.org/10.3748/wjg.v29.i34.5020
http://www.ncbi.nlm.nih.gov/pubmed/37970475
https://dx.doi.org/10.3748/wjg.v29.i40.5566
http://www.ncbi.nlm.nih.gov/pubmed/37681152
https://dx.doi.org/10.1016/j.heliyon.2023.e19541
http://www.ncbi.nlm.nih.gov/pubmed/36776367
https://dx.doi.org/10.3389/fonc.2022.907377
http://www.ncbi.nlm.nih.gov/pubmed/31770593
https://dx.doi.org/10.1016/j.phrs.2019.104567
http://www.ncbi.nlm.nih.gov/pubmed/35531474
https://dx.doi.org/10.1155/2022/4322404
http://www.ncbi.nlm.nih.gov/pubmed/37830117
https://dx.doi.org/10.15430/JCP.2023.28.3.106
http://www.ncbi.nlm.nih.gov/pubmed/37757826
https://dx.doi.org/10.1016/j.xcrm.2023.101204
http://www.ncbi.nlm.nih.gov/pubmed/28341788
https://dx.doi.org/10.1158/1535-7163.MCT-16-0589
http://www.ncbi.nlm.nih.gov/pubmed/32948597
https://dx.doi.org/10.1126/sciadv.abd2712


Wishahi M. Erdafitinib and PD-L1/PD-L2 blockades

WJH https://www.wjgnet.com 493 April 27, 2024 Volume 16 Issue 4

L1) in colon cancer and its interaction with budding and tumor-infiltrating lymphocytes (TILs) as tumor-host antagonists. Int J Colorectal Dis 
2021; 36: 2497-2510 [PMID: 34170390 DOI: 10.1007/s00384-021-03985-9]

13 Qin S, Chen Z, Fang W, Ren Z, Xu R, Ryoo BY, Meng Z, Bai Y, Chen X, Liu X, Xiao J, Ho GF, Mao Y, Wang X, Ying J, Li J, Zhong W, 
Zhou Y, Siegel AB, Hao C. Pembrolizumab Versus Placebo as Second-Line Therapy in Patients From Asia With Advanced Hepatocellular 
Carcinoma: A Randomized, Double-Blind, Phase III Trial. J Clin Oncol 2023; 41: 1434-1443 [PMID: 36455168 DOI: 10.1200/JCO.22.00620]

http://www.ncbi.nlm.nih.gov/pubmed/34170390
https://dx.doi.org/10.1007/s00384-021-03985-9
http://www.ncbi.nlm.nih.gov/pubmed/36455168
https://dx.doi.org/10.1200/JCO.22.00620


Published by Baishideng Publishing Group Inc 

7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA 

Telephone: +1-925-3991568 

E-mail: office@baishideng.com 

Help Desk: https://www.f6publishing.com/helpdesk 

https://www.wjgnet.com

© 2024 Baishideng Publishing Group Inc. All rights reserved.

mailto:office@baishideng.com
https://www.f6publishing.com/helpdesk
https://www.wjgnet.com

	Abstract
	INTRODUCTION
	ERDAFITINIB
	IMMUNE CHECKPOINT INHIBITORS
	CONCLUSION
	FOOTNOTES
	REFERENCES

