
Abstract. Background/Aim: Despite the presence of a
mixed response (MR) in patients with urothelial carcinoma
(UC) who receive immune checkpoint inhibitors, the clinical
outcome of these patient has not been reported. We evaluated
the clinical outcome of MR to pembrolizumab for advanced
UC. Patients and Methods: Advanced UC patients who
received pembrolizumab after platinum-based chemotherapy
failure with measurable disease in multiple organs were
retrospectively analyzed. Results: Among 31 patients, MR
[including progressive disease (PD)+complete response
(CR) or partial response (PR)] was confirmed in 4 (12.9%).
The median overall survival (OS) of the CR+PR (including
CR+SD±PR), stable disease (SD), PD (including PD±SD)
and MR groups was 16.0, 5.1, 5.4 and 4.3 months,
respectively. There was no significant difference in the OS
between the MR and CR+PR response groups (log-rank test,
p=0.069). Conclusion: A mixed response to pembrolizumab
in advanced UC was not uncommon. Despite the non-
significant difference in the OS between the mixed and

CR+PR response groups, the OS of the MR group tended to
be similar to that of the SD and PD response groups. 

The advent of immune checkpoint inhibitors (ICIs) has
revolutionized the therapeutic landscape for multiple
malignancies, including advanced urothelial carcinoma (UC),
resulting in significant improvements in patients’ survival.
UC is characterized by genomic instability, high expression
of the programmed cell death ligand 1 (PD-L1) protein,
DNA damage-response mutations and a high tumor
mutational burden, all of which are associated with an
increased response to ICIs in several cancer types (1, 2). 

At present, in Japan, pembrolizumab (anti-PD-1 antibody)
and avelumab (anti–PD-L1 antibody) have been approved
for advanced UC. Pembrolizumab is associated with a
significantly longer overall survival (OS) and a lower rate
of treatment-related adverse events compared to
chemotherapy as second-line therapy for platinum-refractory
advanced UC (3). Avelumab was recently approved because
using it in maintenance therapy in combination with
excellent supportive care of patients and comparing it to the
effect of the same supportive care alone, showed that the
first significantly prolonged the OS of patients with UC,
who had disease that had not progressed after first-line
chemotherapy (4).

Despite these improvements, however, the evaluation of
individual patient response to immunotherapy can be complex
and unpredictable. Compared to conventional chemotherapy
and molecular-targeted drug therapy, ICIs can induce novel
therapeutic responses, such as pseudoprogression, which
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involves an initial increase in the size of the tumor lesion
with subsequent tumor shrinkage and hyperprogresion, which
is characterized by accelerated disease progression and a
reduced survival duration (5-10). In addition, a given
individual can have at the same time regression in some
tumors and progression in others, a phenomenon termed as a
mixed response (11). ICIs induce antitumor effects by
reactivating exhausted T cells and thus rejuvenating the
antitumor immunity. Therefore, the differential tumor
microenvironments of the various organs may influence the
therapeutic effect of ICIs (12), and, thus, ICIs may also be
able to induce a mixed response.

In the present study, we retrospectively assessed the
clinical outcomes of a mixed response to pembrolizumab in
patients that failed to respond to platinum-based
chemotherapy for advanced UC.

Patients and Methods
The present study was approved by the Institutional Review Board
of National Hospital Organization Kyushu Cancer Center (2020-28),
and a written informed consent was obtained from all patients.

Definition of a mixed response. ‘Mixed response’ was defined as a
measurable disease in multiple organs, including the primary tumor
organ. The characteristics of the mixed response include a
worsening response leading to progressive disease (PD) and an
improved response leading to complete response (CR) or partial
response (PR) in the same patient.

Patient population. We identified 81 consecutive patients with
advanced UC who received pembrolizumab following failure of
platinum-based chemotherapy at 6 institutions between January
2018 and October 2020. All patients were histopathologically
diagnosed with UC and showed a radiologically confirmed
disease progression after platinum-based chemotherapy (13). Only
patients who had measurable disease in multiple organs (not just
a single organ), including the primary tumor organ, and for whom
subsequent imaging findings were available for the evaluation of
the response were enrolled. Ultimately, 50 patients were excluded
from this study; 12 due to unmeasurable disease or a lack of
subsequent imaging findings and 38 due to single-organ
metastatic disease. Clinical data were retrieved from the patients’
medical records. 

The present study protocol was approved by the ethics committee
of each institution and complied with the 1964 Declaration of
Helsinki and its later amendments.

The response evaluation. Tumor measurements were generally
performed using computed tomography before and after every four
to six cycles of pembrolizumab; however, evaluations were
performed as needed when the clinical symptoms worsened.

All metastases that measured ≥5 mm in the long axis [lymph
node (LN) metastases ≥10 mm in the short axis] in computed
tomography images were defined as measurable lesions and
assessed before and during pembrolizumab treatment. For each
organ-specific response, the tumor burden was defined as the sum
of the long axis for all non-LN metastases or the short axis of all

LN metastases that were measured and evaluated according to the
Response Evaluation Criteria in Solid Tumors (RECIST), version
1.1 (14). 

For each metastatic organ, including with the primary tumor, the
best response was classified as: i) CR (disappearance or reduction
to <10 mm in the short axis for all LN metastases), ii) PR (>30%
reduction), iii) stable disease (SD) (neither CR, PR nor PD), and iv)
PD (>20% growth) (15-17). In addition, a mixed response was
judged to be positive when measurable disease in multiple organs
showed differing responses (e.g., PD plus either CR or PR in the
same patient).

Statistical analyses. All statistical analyses were performed using
the JMP® Pro, version 15.1.0 software package (SAS Institute, Inc.,
Cary, NC, USA). The Kaplan-Meier method was used to evaluate
the OS, which was calculated from the day on which
pembrolizumab was started until the date of the last follow-up
examination or death from any cause, and the difference among the
response groups was determined using the log-rank test. Statistical
significance was set at p-Value<0.05.
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Table I. Patient characteristics. 

Characteristics (n=31)

Age (years), median (IQR) 73 (61-78)
Male gender, n (%) 21 (67.7)
ECOG PS score, n (%)

0 16 (51.6)
≥1 15 (48.4)

Primary tumor site, n (%)
Upper urinary tract 16 (51.6)
Bladder 7 (22.6)
Upper urinary tract+bladder 8 (25.8)

Pure UC in histologic testing, n (%) 28 (90.3)
Number of chemotherapy regimens 
before pembrolizumab, n (%)

1 22 (70.9)
2 3 (9.7)
3 6 (19.4)

Hb <10 g/dl, n (%) 14 (45.2)
<3 months since previous chemotherapy, n (%) 27 (87.1)
Number of diseased organs 
(including primary tumor organ)

2 15 (48.4)
3 9 (29.0)
4 7 (22.6)

Disease site, n (%)
Lymph node 20 (64.5)
Lung 19 (61.3)
Primary tumor organ (pelvis, ureter and bladder) 14 (45.2)
Liver 9 (29.0)
Local recurrence 9 (29.0)
Bone 6 (19.4)
Subcutaneous 2 (6.5)
Muscle 2 (6.5)
Others (one organ each) 4 (12.9)

IQR: Interquartile range; ECOG PS: Eastern Cooperative Oncology
Group Performance Status; UC: urothelial carcinoma; Hb: Hemoglobin.



Results

Patient characteristics. The clinical characteristics of the 31
patients [male, n=21; female, n=10; median age=73 years
old; interquartile range (IQR)=61-78 years old] are listed in
Table I. The median follow-up period was 5.4 months. All
patients received pembrolizumab for UC after the failure of
platinum-based chemotherapy. According to the Eastern
Cooperative Oncology Group Performance Status (ECOG
PS), 16 (51.6%) and 15 (48.4%) patients had a PS of 0 and
≥1, respectively. Sixteen patients had upper urinary tract UC
(51.6%), 7 had bladder UC (22.6%), and 8 had both types
(25.8%). The number of treatments attempted before
pembrolizumab was as follows: i) 1 treatment (n=22,
70.9%), ii) 2 treatments (n=3, 9.7%) and iii) 3 treatments
(n=6, 19.4%). In the majority of patients, a histological
examination revealed pure UC (90.3%), and the time from
the previous chemotherapy was <3 months (87.1%). Before
the start of treatment with pembrolizumab, the number of
diseased organs, including the primary tumor organ, was 2
organs in 15 patients (48.4%), 3 organs in 9 patients and 4
organs in 7 patients (22.6%). Disease target lesions were
found at the following sites: i) lung (64.5%, n=20), ii) lymph
nodes (61.3%, n=19), iii) primary tumor organ (pelvis, ureter
and bladder, 45.2%, n=14), iv) liver (29.0%, n=9), v) local
recurrence (29.0%, n=9), vi) bone (19.4%, n=6), vii)
subcutaneous (6.5%, n=2), muscle (6.5%, n=2) and viii)
others (12.9%, n=4).

Objective response rate and modified objective response rate
in patients treated with pembrolizumab. Among the 31
patients who received pembrolizumab, the same response
within multiple target organs was confirmed in 11 patients
(35.5%), with SD in 4 patients and PD in 7 patients. The
remaining 20 patients (64.5%) had different responses in
separate target organs, including CR+SD±PR in 3 patients,
PD+SD±CR in 14 patients and PD+PR±CR in 3 patients
(Table II). 

After reorganizing according to the modified objective
response rate, i) CR+PR (including CR+SD±PR) was
confirmed in 3 patients (9.7%), ii) SD in 4 patients (12.9%),
iii) PD (including PD±SD) in 20 patients (64.5%) and iv)
mixed response (including PD+CR or PR) in 4 patients
(12.9%) (Table III). 

The OS of patients treated with pembrolizumab according to
the modified objective response rate. The OS according to the
modified objective response rate for pembrolizumab is shown
in Figure 1. The median OS in the CR+PR, SD, PD and mixed
response groups was 16.0 months [95% confidence interval
(CI)=7.6 to not estimable], 5.1 months (95%CI=0.8 to not
estimable), 5.4 months (95%CI=2.6 to 8.4) and 4.3 months
(95%CI=2.0 to 13.7), respectively. A log-rank test revealed no
significant differences in the OS between the mixed response
and the CR+PR groups (p=0.069), or in comparison to the SD
(p=0.595) and PD response groups (p=0.702).
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Table II. Objective response rate in patients treated with pembrolizumab.

Response (n=31) Number of patients 

CR+PR+SD 1
CR+SD 2
SD 4
PD+SD 13
PD 7
PD+CR+PR 1
PD+PR 2
PD+CR+SD 1

CR: Complete response; PR: partial response; SD: stable disease; PD:
progressive disease.

Table III. Modified objective response rate in patients treated with
pembrolizumab.

Modified response (n=31) Number of patients (%) 

CR+PR 3 (9.7)
SD 4 (12.9)
PD 20 (64.5)
Mixed response (PD+CR or PR) 4 (12.9)

CR: Complete response; PR: partial response; SD: stable disease; PD:
progressive disease.

Figure 1. The overall survival in patients treated with pembrolizumab
according to the modified objective response rate. CR: Complete response;
PR: partial response; SD: stable disease; PD: progressive disease.



Discussion

In this retrospective study, we analyzed the response of
advanced UC patients (according to RECIST 1.1 criteria) to
the ICI pembrolizumab after the failure of platinum-based
chemotherapy. We categorized the response to therapy as: i)
modified CR+PR (CR+SD±PR), ii) SD, iii) PD (PD±SD)
and iv) mixed (PD plus CR or PR), depending on the
behavior of the tumor in the metastatic or primary organs. In
our cohort, a mixed response to pembrolizumab was not
uncommon (12.9%). Despite the non-significant difference
in the OS between the mixed and CR+PR response groups,
the OS of the mixed response group tended to be similar to
that of the SD and PD response groups.

ICIs, anti–PD-L1 and anti–PD-1 antibodies have changed
the treatment landscape for patients with advanced UC (18).
In Japan, two ICIs, pembrolizumab and avelumab, have
already been approved. Immunotherapeutics, even if they are
made widely available to patients, bear a great challenge for
clinicians as they have to accurately evaluate the clinical
efficacy of these novel drugs in each patient. In particular,
clinicians may face different response patterns of tumors
treated with immunotherapeutics compared to the responses
to conventional chemotherapeutic agents or other targeted
therapies (19). 

However, there have been few reports on mixed responses
to immunotherapy, although they may bear another
unconventional immune-related pattern, characterized by
different responses across organs. These mixed reactions
may be due to the heterogeneous clonality of tumor cells (20,
21). Recent studies have reported that the therapeutic effect
of the ICI treatment varies from organ to organ in patients
with non-small-cell lung cancer, hepatocellular cancer,
melanoma and renal cell carcinoma (15, 22-24). However,
only a few studies have examined the clinical association
between a mixed response and the OS, performed only in
patients with non-small-cell lung cancer and melanoma. 

In a report of non-small-cell lung cancer in which 160
patients were treated with an anti-PD-1 or anti-PDL1
antibody, a mixed response was defined as ‘dissociated
responses’, i.e., a concomitant decrease in certain tumoral
elements and an increase in other elements, while the clinical
benefit was defined as a minimum of six months of treatment
with a beneficial effect on patients. Dissociated responses
were observed in 12 patients (7.5%), 6 of who (50%) showed
a clinical benefit. In addition, existing adrenal lesions
appear-ed to be more responsive to therapy. Patients with
pseudoprogression or a dissociated response had a higher OS
compared to those with a true progression (25).

In the report of metastatic melanoma, 292 patients were
treated with anti-cytotoxic T-lymphocyte-associated protein
4 (anti-CTLA4), anti-PD1 and anti-CTLA4/anti-PD1
antibodies. Mixed responses were defined as simultaneously

regressing and progressing metastatic lesions, based on the 
RECIST version 1.1 criteria. A mixed response was reported 
in 64 patients (22%). Unsurprisingly, an OS analysis 
demonstrated the best outcomes in clinical responders and 
worst outcomes in clinical non-responders. The OS of the 
clinical mixed response group was intermediate (11).

We recently reported the organ-specific tumor response to
pembrolizumab in advanced UC; however, we did not
evaluate the clinical association between the mixed response
and the OS. In this report, we evaluated the organ-specific
therapeutic effect of pembrolizumab, and found a significant
difference in the OS between patients with and without
primary tumor organ disease and liver metastasis (17). A
closer look at each of the four cases in the mixed response
group revealed that three had a primary tumor organ disease
and one had liver metastases. These patient backgrounds
may have been responsible for the poor outcomes compared
to previously reported findings (11, 25), wherein the OS in
the mixed response group was better than that of the non-
responding group in cases of non-small-cell lung carcinoma
and melanoma.

Several limitations associated with the present study
warrant mention. This study was retrospective in nature. The
absence of a statistically significant difference in OS
between the mixed response group and CR+PR group may
have been due to the sample size; thus, our findings should
be validated in larger prospective studies.

In conclusion, in this retrospective study we confirmed a
mixed response in 12.9% of advanced UC patients who
received pembrolizumab following failure of the platinum-
based chemotherapy. While the mixed response group did
not show a statistically significant difference in the OS
compared to the CR+PR response group, the value tended to
be similar to that in the SD and PD response groups.
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