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Durvalumab (MEDI4736; anti-PD-L1 inhibitor): to shed light on
the treatment of advanced urothelial bladder cancer patients
refractory to systemic chemotherapy
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For several decades, chemotherapy regimens for advanced
urothelial cancer of the urinary bladder have not changed,
and they include methotrexate, vinblastine, doxorubicin
and cisplatin (MVAC) and gemcitabine and cisplatin
(GC) with similar efficacy and relatively less toxicity (1).
Moreover, there are a few second-line chemotherapeutic
agents demonstrating substantial therapeutic responses in
patients who are resistant to platinum-based treatments (2).
Although the novel targeted agents may offer alternative
therapeutic options, their efficacies are still limited and
further investigations are needed (3). Recently, many
researchers have shown great interest in the role of local
and systemic immune responses, which interplay with
cancer cells, as a novel therapeutic target (4).

In this regard, the identification of immune checkpoint
molecules and a better understanding of the mechanisms
of a complex interplay between tumor and immune cells
has promoted the modulation of host immune responses
in cancer patients (5-7). Particularly, the breakthrough in
developing monoclonal antibodies to specifically block
the immune checkpoint proteins, such as programmed
death-1 (PD-1)/programmed death-ligand 1 (PD-L1), has
revolutionized the conventional therapeutic strategy in
patients with advanced stage cancer, including urothelial
bladder cancer (UBC) (8-12).

Massard et al. (13) recently published promising results
in the Journal of Clinical Oncology. This study was an
international, phase 1/2 open label, dose-escalation and
expansion study, which included a total of 61 patients
with advanced UBC treated by the anti-PD-L1 inhibitor
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durvalumab (MEDI4736, 10 mg/kg every 2 weeks) via
intravenous infusion for up to 12 months. The primary end
point of this study was safety on the basis of assessment of
adverse events (AEs) and serious AEs. Safety was assessed
from the initiation of study through 90 days after the last
day of durvalumab treatment. Secondary end points were
objective response rate (ORR), defined as a confirmed
complete or partial response, and disease control rate
(DCR) at 12 weeks, defined as a confirmed complete or
partial response, or stable disease for >12 weeks. They
reported that thirty-nine patients (63.9%) showed a drug-
related AE of any grade as the primary end point. Fatigue
(13.1%), diarrhea (9.8%), and decreased appetite (8.2%)
were reported as the most frequent drug-related AEs. Of
note, grade 3 AEs only occurred in three patients (4.9%),
and grade 4 to 5 AEs were not observed during the study
periods. The ORR was 31% in 42 evaluable patients
[95% confidence interval (CI), 17.6-47.1], and the median
duration of response was 6.3 months (95% CI, 5.6-12.1).
Another key finding was that 40 patients (66.6%) were
PD-L1 positive and 21 patients (34.4%) were PD-L1
negative on immunohistochemical (IHC) staining of biopsy
specimens. More importantly, the ORR of durvalumab in
advanced UBC patients was 31%, particularly 46.4% (95%
ClI, 27.5-66.1) in the PD-L1 positive subgroup versus 0%
(95% CI, 0.0-23.2) in the PD-L1 negative population.
Similar to these findings, Herbst and colleagues found
that patients with high PD-L1 expressing tumors were
significantly responsive to atezolizumab in various type
of malignancies, such as non-small cell lung cancer, renal
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cell carcinoma, melanoma and colorectal cancer (14). The
authors speculated that atezolizumab can be most effective in
cancer patients in whom the host immune status is attenuated
by PD-L1, and therefore, it can be boosted by treatment with
a PD-L1 inhibitor. Taken together, the study by Massard ez
al. first reported that durvalumab showed tolerable safety
results as well as substantial clinical effectiveness in advanced
UBC patients, particularly the PD-L1 positive subgroup.

"To better understand the results and clinical significance
of this article, the recent progress and molecular mechanisms
of anti-PD-L1 immune check point inhibitors are reviewed.
We further discuss how it became a promising agent in
patients with advanced stage cancer, including UBC,
particularly, those patients who had been heavily pretreated.

Mechanistically, malignant cells highly express the
immune checkpoint molecule PD-L1, as the ligand for
immunoreceptor PD-1 on lymphocytes in order to evade
the cytotoxic effects of host immune cells (5). It results
in inhibition of T-cell-mediated anti-cancer activities by
negatively regulating the intracellular signaling pathway
of T-cell activation (5). In this regard, researchers have
successfully discovered that specific inhibitors of immune
checkpoint molecules could enhance the anti-cancer
effects of the host immune system. PD-1 and PD-L1
inhibitors specifically bind to PD-1 on immune cells and
PD-L1 on cancer cells, respectively (15,16). Thus, they
finally block the interaction between PD-1 on immune
cells and PD-L1 on cancer cells, and enhance the T-cell-
mediated anti-cancer activities (15,16).

In 2011, the US Food and Drug Administration (FDA)
approved ipilimumab (CTLA4 inhibitor) as a therapeutic
agent for patients with metastatic melanoma, which
was the first landmark in the practical use of immune
checkpoint inhibitors (17). The US FDA also approved
two PD-1 inhibitors (nivolumab and pembrolizumab) for
patients with metastatic melanoma (18,19). Particularly,
nivolumab showed meaningful activity in other types of
advanced solid tumors, such as squamous non-small cell
lung cancer, renal cell carcinoma and colorectal cancer (8).
Pembrolizumab also demonstrated significant efficacy in
patients with triple-negative breast cancer, non-small cell
lung cancer, and advanced gastric cancer (20).

Similar to the promising results of PD-1/PD-L1 inhibitors
for patients with various malignancies, some individuals with
advanced UBC also showed remarkable responses to these
immune checkpoint inhibitors (21). Actually, previous studies
revealed that PD-L1 expression was related to pathologic
and oncologic outcomes in urothelial cancer. Inman ez /. (22)
examined the expression levels of PD-L1 in surgical
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specimens of 280 UBC patients, and found that higher
expression of PD-L1 was significantly associated with high-
grade and advanced-stage tumors. Moreover, the study by
Boorjian et al. (23) showed that the PD-L1 expression in
cystectomy specimens was an independent predictive factor
for overall survival following surgery.

On the basis of these findings, Powles ez al. (12) first
performed a phase I trial in 68 patients with metastatic
UBC who were treated with the anti-PD-L1 antibody
MPDL3280A (atezolizumab; Tecentriq®). The authors
observed that the objective response rate was 43% in
the subpopulation expressing higher PD-L1 expression
compared to the objective response rate of 11% in patients
showing low PD-L1 expression in specimens, and they
published these promising results in Nature (12). From
these data, the US FDA finally approved this drug for
advanced UBC in June 2014. Rosenberg and colleagues also
published promising results of a single-arm, multicenter,
phase 2 trial of atezolizumab in 310 patients with locally
advanced or metastatic UBC (24). The objective response
rate was 26% in patients with higher PD-L1 expression
on tumor-infiltrating lymphocytes, whereas the overall
population showed an objective response rate of 15%. More
importantly, they first revealed that there was a significant
association between responses to PD-L1 blockade and
TCGA subtypes, suggesting the effect of the genomic
landscape in advanced bladder cancer on the responsiveness
to immune checkpoint inhibitors. Following the success of
atezolizumab in bladder cancer, other promising PD-1/PD-
L1 inhibitors are currently undergoing clinical trials (7able I).

Despite the recently published positive data, the
discrepancy regarding the criteria for PD-1/PD-L1
expression in tumor cells or tumor infiltrating immune cells
between studies is an unavoidable limitation. Comparative
analyses between various methods for PD-1/PD-L1
staining in specimens are required to identify the reason
for discrepant outcomes among studies. Moreover, further
study with a large study population should be performed to
validate the previous findings based on a different assay, such
as SP263 used in this phase 2 study of durvalumab. Finally,
the consensus on the criteria for PD-1/PD-L1 expression
in tumor microenvironment can offer valuable clinical
information that will help select patients for treatment with
PD-1 or PD-L1 inhibitors from among advanced UBC
patients who are refractory to systemic chemotherapy.

In conclusion, the study by Massard er a/. provides the
promising evidence that blocking PD-1 and PD-LI is an
efficacious way to treat advanced stage bladder cancer patients
who have been previously treated with systemic chemotherapy.
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Table 1 Ongoing clinical trials of PD-1/PD-L1 inhibitors for advanced bladder cancer

Identifi . Study start
(reesr;):):sribility) Drugs Study name Phase Primary outcomes daL':ey sta
NCT02621151 (New Pembrolizumab Pembrolizumab (MK3475), Phase 2 Two-year bladder- Oct, 2014
York University) gemcitabine, and concurrent intact disease-free

hypofractionated radiation therapy for survival rate

muscle-invasive urothelial cancer of

the bladder
NCT02500121 Pembrolizumab Testing the PD-1 Inhibitor Phase 2 Six-month Nov, 2015
(Indiana University) pembrolizumab as maintenance progression-free

therapy after initial chemotherapy in survival (PFS)

metastatic bladder cancer
NCT02619253 Pembrolizumab Pembrolizumab with vorinostat for Phase 1/2 Determination of the Jan, 2016
(Hoosier Cancer patients with advanced renal or maximum tolerated
Research Network) urothelial cell carcinoma dose (MTD)
NCT02108652 Atezolizumab A Study of atezolizumab in patients Phase 2 Objective response  Recruitment
(Hoffmann-La Roche) with locally advanced or metastatic rate (ORR) not yet started

urothelial bladder cancer [IMvigor210]
NCT02335424 (Merck  Pembrolizumab Study of pembrolizumab (MK-3475) in Phase 2 Find MTD Not yet recruit
Sharp & Dohme Corp.) participants with advanced urothelial

cancer (MK-3475-052/KEYNOTE-52)
NCT02812420 (M.D. Durvalumab & Pre-surgical study evaluating anti- Pilot study  Toxicity of Recruitment
Anderson Cancer tremelimumab PD-L1 antibody (durvalumab) durvalumab & not yet started

Center)

plus anti-CTLA-4 (tremelimumab)

tremelimumab

in patients with muscle-invasive,
high-risk urothelial carcinoma who
are ineligible for cisplatin-based
neoadjuvant chemotherapy

Furthermore, it is crucial to identify the specific populations
of patients who may be benefited more by the use of anti-PD1
or PD-L1 inhibitors, such as durvalumab, compared to other
treatments. We believe that these novel agents will become
the standard therapy for unhopeful UBC patients who fail
to respond to cisplatin-based chemotherapy, and finally, the
first-line treatment would be changed from cisplatin-based
chemotherapy to immune checkpoint inhibitors for advanced
UBC in the near future.
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