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Approaches for Personalized Drug Development in Bladder Cancer Patients

Hyang Sook Seol, In Ho Chang

Department of Urology, Chung-Ang University Hospital, Chung-Ang University College of Medicine,
Seoul, Korea

Bladder cancer, which affects the bladder mucosa, is the ninth most common disease worldwide. There are many
types of cancerous tissue in the bladder. Most exhibit low malignancy, but their recurrence rate is higher in
comparison to more malignant tissues. Only 10%—-15% progress to invasive bladder cancer and metastasize to
the lung, liver, and bone, which is significantly difficult to treat. The anticancer efficacy developed for the treatment
of highly malignant bladder cancer does not equally apply to all patients, and the side effects vary. To solve
this problem, studies have been conducted on various verification systems and patient-specific drug development.
For example, an organ-on-a-chip model using patient cancer cells is being actively researched as an anticancer
drug verification system. A study on screening anticancer drugs according to cancer biomarkers unique to individual
patients is also in progress. In addition, studies have recently been conducted on immune anticancer drugs that
exhibit excellent anticancer efficacy. This report discusses various validation systems and drug screening criteria
for the development of patient-specific drugs. We propose that it is possible to evaluate the efficacy of anticancer
drugs for each patient, understand drug mechanism patterns in humans, and develop treatment that prevents
cancer metastasis. (Korean J Urol Oncol 2020;18:91-98)
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Fig. 2. Lung-on-a-chip.
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Table 1. FDA approvals of anticancer therapies for solid malignancies

Drug MOA/class Indication Approval data
Atezolizumab PD-L1 inhibitor For the treatment of patients with locally advanced or meta- 5/8/16
(Tecentriq) static urothelial carcinoma who have disease progression
during or following platinum-containing chemotherapy or
have disease progression within 12 months or neoadjuvant or
adjuvant treatment with platinum-containing chemotherapy.
Olaratumab PDGFR-alpha For the treatment of patients with STS not amenable to curative 10/19/16
(Lartruvo) antibody treatment with radiotherapy or surgery and with a histologic
subtype for which an anthracycline-containing regimen is
appropriate.
Rucaparib Poly (ADP-ribose)  For the treatment of patients with deleterious BRCA mutation 12/19/16
(Rubraca) polymerase (germline and/or somatic)-associated advanced ovarian cancer
inhibitor who have been treated with 2 or more chemotherapies.
Eribulln Nontaxane For the treatment of patients with unresectable or metastatic 1/28/16
(Ibrance) microtubule liposarcoma who have received a prior anthracycline-
inhibitor containing regimen.
Palbocicllb CDK4/6 inhibitor For use in combination with fulvestrant for the treatment of 2/19/16
women with HR-positive advanced or metastatic breast cancer
with disease progression following endocrine therapy
Everolimus mTOR inhibitor For the treatment of progressive, well-differentiated, non- 2/26/16
(Afinitor) fuctional NETs of gastrointestinal or lung origin with
unresectable, locally advanced or metastatic disease.
Crizotinlb ALK inhibitor For the treatment of patients with metastatic NSCLC whose 3/11/16
(Xalkori) tumors are ROSI1-positive.
Cabozantinlb Multitargeted For the treatment of advanced renal cell carcinoma in patients 4/25/16
(cabometyx) tyrosine kinase who have received prior antiangiogenic therapy.
inhibitor
Lenvatinib VEGFR inhibitor For use in combination with everolimus for the treatment of 5/13/16
(Lenvima) advanced renal cell carcinoma following one prior anti-

angiogenic therapy

FDA: U.S. Food and Drug Administration, MOA: mechanism of action, PD-L1:

programmed death-ligand 1, PDGFR:

platelet-derived growth factor receptors, mTOR: mammalian target of rapamycin, ALK: anaplastic lymphoma kinase, VEGFR:
vascular endothelial growth factor receptor, STS: soft-tissue sarcoma, HR: hormone receptor, NET: neuroendocrine tumors, NSCLC:
non-small-cell lung carcinoma, ROS1: proto-oncogene tyrosine-protein kinase 1.
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Table 2. Anti-PD-1/PD-L1 antibodies that have been approved by the FDA or are under investigation

Target Agent Sponsor

Class Clinical testing phase

PD-1 Nivolumab Bristol-Myers Squibb

Pembrolizumab Merck

CT-011 CureTech
MEDI0680 Amplimmune
(AMP-514)
REGN 2810 Regeneron
PDRO0O01 Novartis
PD-L1 BMS-936559 Bristol-Myers Squibb
MEDI4736 Medimmune/AstraZeneca

MPDL3280A Roche

Human IgG4

Humanized 1gG4

FDA-approved for treatment of re-
fractory unresectable melanoma
and for metastatic NSCLC

FDA-approved for treatment of re-
fractory unresectable melanoma
and for metastatic NSCLC that
express PD-1

Humanized IgGlk Phase 1-2
PD-L2 fusion protein Phase 1-2

Human IgG4 Phase 1

Information not available  Phase 1-2
Human I1gG4 Phase 1-2
Humanized IgGlk Phase 1-3
Human IgGlk Phase 1-3

FDA: U.S. Food and Drug Administration, PD-1: programmed cell death protein 1, PD-L1: programmed death-ligand 1, NSCLC:

non-small-cell lung carcinoma.
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