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Background: The objective of this study was to evaluate the efficacy of a combination of 

gemcitabine and docetaxel (GD) as a second-line treatment for elderly patients with metastatic 

urothelial carcinoma (mUC).

Patients and methods: A total of 122 patients with mUC who were previously treated with 

platinum-based chemotherapy received second-line GD therapy from July 2010 to June 2016. 

This consisted of 800 mg/m2 gemcitabine and 40 mg/m2 docetaxel on days 1 and 8 in each 21-day 

cycle. Using pooled cumulative data, we divided patients into the following three groups based 

on age: <65 years (Group A), from 65 to 74 years (Group B), and ≥75 years (Group C), and then 

the data were retrospectively analyzed. All patients were evaluated for treatment-related toxicities 

and assessed at every cycle by imaging studies. Kaplan–Meier curves were used for survival and 

recurrence analyses. Furthermore, potential prognostic factors for progression-free survival (PFS) 

and overall survival (OS) were assessed via univariate and multivariate Cox regression analyses.

Results: The median follow-up period was 8.2 months (range: 2.1–100). The median number of 

treatment cycles was three (range: 1–16) in Group A, three (1–15) in Group B, and two (1–11) 

in Group C. The objective response rate was not significantly different between the three groups. 

In addition, PFS and OS from the start of second-line GD therapy were also not significantly 

different. According to univariate and multivariate analyses of the second-line GD-treated 

cohort, a good performance status was the only prognostic factor for PFS and OS. In Group C, 

myelosuppression including predominant neutropenia and anemia, fatigue, and nausea were 

the main common adverse events. However, the incidence of neutropenia and a reduction in 

platelets were not significantly different between the three groups. Treatment-related deaths 

did not occur in this study.

Conclusion: In this study, GD combination therapy as a second-line treatment for mUC resulted 

in favorable tumor responses and few treatment-related toxicities, even among elderly patients.

Keywords: gemcitabine and docetaxel, elderly patients, second-line, metastatic urothelial 

carcinoma

Introduction
Due to the aging of the population in industrialized nations, the percentage of the 

Japanese population aged ≥65 years is projected to increase from 22.1% in 2008 to 

30.3% in 2025 as outlined in Japanese Government statistics. After smoking, age is 

an important risk factor in the development of bladder cancer.1,2 Therefore, as the 

population ages, the incidence of urothelial carcinoma (UC) of the urinary bladder is 

expected to increase in the coming years, and elderly patients will compose a larger 

number of metastatic UC (mUC) cases at diagnosis.
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The gold standard for the treatment of patients with mUC 

is systemic cisplatin-based chemotherapy. A combination 

regimen of methotrexate, vinblastine, doxorubicin, and cis-

platin (MVAC) has been used for the past 2 decades.3 A more 

recent alternative standard treatment for mUC is combina-

tion chemotherapy with gemcitabine and cisplatin (GC).4,5 

However, long-term survival rates were deemed disappoint-

ing in long-term follow-up studies. Therefore, the rescue of 

patients who develop relapse after first-line cisplatin-based 

chemotherapy is an important issue.

There is no standard second-line treatment for mUC 

outside the United States, where atezolizumab, an anti-PDL1 

antibody, was approved by the US Food and Drug Adminis-

tration (FDA) in May 2016 for patients with prior first-line 

platinum-based chemotherapy.6,7 The use of gemcitabine 

and docetaxel (GD) combination therapy as a second-line 

treatment for patients with mUC after failure of first-line 

platinum-based chemotherapy has been reported in our previ-

ous study.8 However, the efficacy of second-line therapy for 

elderly patients with mUC is unclear.

Several studies have described how elderly patients may 

be less tolerant to chemotherapy because of comorbidities 

and hematologic toxicities.9,10 Furthermore, elderly patients 

with mUC are underrepresented in clinical trials,11–13 and data 

regarding outcomes and adverse events (AEs) for second-line 

therapy are limited for this age group. Therefore, in this study, 

we retrospectively examined the effectiveness of second-line 

GD therapy for elderly patients with mUC by analyses of our 

pooled cumulative data.

Patients and methods
Patients
We enrolled eligible patients with histologically confirmed 

mUC of the urinary bladder or upper urinary tract and who 

were admitted to Nagoya City University Hospital and four 

affiliated institutions between July 2010 and June 2016. 

Patients had previously been surgically treated or had under-

gone biopsies of their primary lesions, and staging had been 

performed by enhanced computed tomography (CT). Patients 

diagnosed with mUC had also undergone more than one cycle 

of chemotherapy with GC (1,000 mg/m2 gemcitabine on days 

1, 8, and 15 and 70 mg/m2 cisplatin on day 2) or gemcitabine 

and carboplatin (1,000 mg/m2 gemcitabine on days 1 and 8, 

and carboplatin area under the curve 4–5 mg/mL per min-

ute on day 1), which was completed a minimum of 4 weeks 

prior to enrollment. Gemcitabine in these first-line regimens 

was not administered on days 8 and 15 if grade 3 toxici-

ties occurred. In the study period, 124 patients underwent 

first-line chemotherapy, of whom, two patients, aged 71 and 

78 years, discontinued the treatment because of a poor perfor-

mance status caused by chemotherapy or cancer progression. 

Therefore, in total, we studied 122 patients who received 

second-line GD therapy. Using pooled cumulative data, we 

divided patients into the following three groups based on age: 

<64 years (Group A: n=45), from 65 to 74 years (Group B: 

n=56), and ≥75 years (Group C: n=21). Data were retrospec-

tively analyzed. All patients were evaluated for the presence 

of any toxicity and were assessed at every cycle by imaging 

studies by enhanced CT. Patients were required to have an 

Eastern Cooperative Oncology Group performance status 

(ECOG-PS) of 1 or lower as per World Health Organization 

(WHO) criteria: an adequate bone marrow reserve (white 

blood cell [WBC] count >3,500/µL, platelet count >100,000/

µL, and hemoglobin >10 g/dL). Other requirements included 

reasonable hepatic function (serum bilirubin ≤1.5 mg/dL) and 

an estimated life expectancy of ≥12 weeks. Prognostic comor-

bidity was estimated using the Charlson comorbidity index 

(CCI).14 Ineligible patients included those with non-malignant 

systemic diseases such as an active infection that precluded 

them from receiving therapy or those with any clinically 

significant cardiac arrhythmia and/or congestive heart failure. 

All patients provided written informed consent prior to this 

clinical trial. The institutional chemotherapy review boards 

(ethical committees) of Nagoya City University Hospital and 

Nagoya City University (#1152) approved this study, which 

was conducted in accordance with the Declaration of Helsinki 

(according to the 2004 Tokyo revision).

Treatment schedule
The 122 selected patients were given an intravenous infusion 

of gemcitabine (800 mg/m2) for 30 minutes and docetaxel 

(40 mg/m2) for 60 minutes on days 1 and 8 according to the 

study by Dreicer et al.15 This cycle was repeated every 21 days. 

Dexamethasone (6.6  mg administered intravenously for 

30 minutes) was used as a premedication for docetaxel. The 

same GD doses were administered on days 1 and 8 of each 

cycle if patients displayed WBC and platelet counts of >3,000 

and >75,000 µL/mL, respectively; treatment was discontinued 

in each cycle if the counts were lower. When grade 3 AEs 

occurred, a 10% dose reduction was performed in the next 

cycle, and GD treatment was continued until progression. The 

efficacy of the GD regimen as second-line chemotherapy was 

assessed in a follow-up analysis. Anti-emetics and analgesics 

for AEs were given as supportive care to patients.
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Treatment evaluation
The estimated glomerular filtration rate (eGFR) was mea-

sured and calculated prior to each chemotherapy course, 

and hematological status and serum chemistries were 

measured twice a week during treatment. Radiology was 

used to assess tumor sizes, and physical examinations were 

also conducted. After each chemotherapy cycle, tumor sizes 

were remeasured. At least 4 weeks after the administration 

of chemotherapy, each patient’s response to treatment was 

evaluated. The cutoff for the relative dose intensity (RDI) 

in first-line chemotherapy was 90% in accordance with a 

previous study.16 Death from the start of second-line therapy 

was the end point for the measurement of overall survival 

(OS), and progression-free survival (PFS) rates, and the 

time to failure from the start of second-line therapy was 

measured until the discontinuation of treatment, death, or 

progression. The Response Evaluation Criteria in Solid 

Tumors guidelines, version 1.1, were used to classify 

responses.17 The National Cancer Institute Common Termi-

nology Criteria for AEs, version 3.0,18 were used to classify 

AEs. Tumor response, PFS, and OS were considered as end 

points of this study.

Statistics
Differences in categorical parameters were assessed using a 

Fisher’s exact test, ANOVA test, Tukey’s post hoc methods, 

Kruskal–Wallis test, and a chi-squared test, whichever was 

appropriate. Cumulative rates were estimated using the 

Kaplan–Meier method, and the significance of differences 

between curves was tested by the log-rank test. Univariate 

and multivariate analyses were conducted using the Cox pro-

portional hazard regression model. A P value of <0.05 was 

considered statistically significant. All data were analyzed 

using EZR software (Saitama Medical Center, Jichi Medical 

University, Yakushiji, Japan).

Results
Treatment responses and outcomes of 
second-line GD chemotherapy
Table 1 lists patients’ clinical characteristics. A statistical sig-

nificance was not found between the three groups except for 

the median eGFR and RDI for first-line chemotherapy; a high 

ratio for the carboplatin-based regimen in Group C reflected 

the degradation of the eGFR. Patient’s responses were 

assessed after they underwent one or more chemotherapy 

Table 1 Patients’ characteristics and oncological outcomes in first-line chemotherapy in the three age groups

Characteristics Group A (n=45),  
age <65 years

Group B (n=56),  
age from 65 to 
74 years

Group C (n=21), 
age ≥75 years

P-value

Median age, years (range) 59 (37–64) 69 (65–74) 79 (75–82) ns
Originating organ of urothelial 
carcinoma, n (%)

Upper urinary tract 5 (11.1) 6 (10.7) 6 (28.6) ns
Bladder 40 (88.9) 50 (89.3) 15 (71.4)

Gender, n (%) Male 35 (77.8) 45 (80.4) 18 (85.7) ns
Female 10 (22.2) 11 (19.6) 3 (14.3)

First-line Metastatic site, n (%) Lymph node alone 24 (53.3) 31 (55.4) 11 (52.3) ns
Visceral metastasis 21 (46.7) 25 (44.6) 9 (47.7)

ECOG-PS, n (%) 0 37 (82.2) 45 (80.4) 18 (85.7) ns
1 8 (17.8) 11 (19.6) 3 (14.3)

Median eGFR (mL/min)/1.73 m2 (range) 63.1 (8.0–123.0) 55.5 (17.8–104.9) 42.6 (30.9–61.6) ***
#

Chemotherapy 
regimen, n (%)

Cisplatin-based 43 (95.6) 50 (89.3) 15 (71.4) #
Carboplatin-based 2 (0.4) 6 (10.7) 6 (28.6)

RDI, n (%) ≥ 90% 38 (84.4) 25 (44.6) 4 (19.0) ****
##
$

<90% 7 (15.6) 31 (55.4) 17 (81.0)

Response of first-line 
chemotherapy, n (%)

PR 18 (40.0) 18 (32.1) 5 (23.8) ns
SD 13 (28.9) 20 (35.7) 9 (42.9)
PD 14 (31.1) 18 (32.1) 7 (33.3)

Median total cycles of first-line chemotherapy,  
n (range)

4 (2–10) 3 (1–15) 4 (1–8) ns

Notes: ***P<0.001, ****P<0.0001, statistically significant comparing Group A vs Group C. #P<0.05, ##P<0.01, statistically significant comparing Group B vs Group C. $P<0.05, 
statistically significant comparing Group A vs Group B.
Abbreviations: ECOG-PS, Eastern Cooperative Oncology Group performance status; eGFR, estimated glomerular filtration rate; GD, gemcitabine and docetaxel; ns, not 
significant; PD, progressive disease; PR, partial response; RDI, relative dose intensity; SD, stable disease.
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courses and are described in Tables 1 and 2. The CCI score 

for Group C was significantly higher compared to those for 

Groups A and B. Second-line GD chemotherapy was per-

formed for a median of three cycles (range: 1–16) for Group 

A, three cycles (range: 1–15) for Group B, and two cycles 

(range: 1–11) for Group C; the three groups did not show any 

significant differences. The objective response rate (ORR% 

of complete response [CR]+partial response [PR] cases per 

total cases) after second-line GD treatment was 22.2% for 

Group A, 14.3% for Group B, and 14.3% for Group C. The 

relative response rate (% of PR and stable disease [SD] cases 

per total cases) was 46.7% for Group A, 55.4% for Group B, 

and 38.1% for Group C. The median PFS from the start of 

second-line GD therapy was 3.7 months (95% CI: 2.6–5.3), 

3.5 months (95% CI: 2.5–5.0), and 2.6 months (95% CI: 

2.0–3.0) for Groups A, B, and C, respectively. The median 

response duration in PR cases for Group C was 5.4 months 

(range: 2.4–42.2). The median OS from the start of second-

line GD therapy was 8.1  months (95% CI: 5.0–11.7), 

8.5 months (95% CI: 6.8–10.3), and 5.3 months (95% CI: 

3.4–7.9) for Groups A, B, and C, respectively. The survival 

rate after 1 year of follow-up from the start of second-line 

GD therapy was 30.2%, 29.0%, and 17.9% for Groups A, 

B, and C, respectively (Figure 1A and B). The median OS 

for the GD regimen from the start of first-line chemotherapy 

was 17.7 months (95% CI: 12.4–24.7), 17.5 months (95% CI: 

14.4–19.5), and 12.7 months (95% CI: 9.3–18.2) for Groups 

A, B, and C, respectively. Significant differences in survival 

periods between the three groups were not found. The median 

follow-up period was 8.2 months (range: 2.1–100).

Table 2 Patients’ characteristics and oncological outcomes in second-line chemotherapy in the three age groups

Characteristics Group A (n=45), 
age <65 years

Group B (n=56), 
age from 65 to 
74 years

Group C (n=21), 
age ≥75 years

P-value

Median CCI scores at the start of second-line GD 
chemotherapy (range)

0 (0–2) 0 (0–3) 1 (0–2) **
#

Second-line Metastatic site, n (%) Lymph node alone 16 (35.6) 21 (37.5) 8 (38.1) ns
Visceral metastasis 29 (64.4) 35 (62.5) 13 (61.9)

ECOG-PS, n (%) 0 25 (55.6) 37 (66.1) 11 (52.4) ns
1 20 (44.4) 19 (33.9) 10 (47.6)

Median eGFR (mL/min)/1.73 m2 (range) 55 (8.0–101.5) 51 (26.5–85.0) 45 (21.4–78.1) *
RDI, n (%) ≥ 90% 22 (48.9) 13 (23.2) 2 (9.5) **

##<90% 23 (51.1) 43 (76.8) 19 (90.5)
Response of second-
line chemotherapy, 
n (%)

PR 10 (22.2) 8 (14.3) 3 (14.3) ns
SD 11 (24.4) 23 (41.1) 5 (23.8)
PD 24 (53.3) 25 (44.6) 13 (61.9)

Median total cycles of second-line GD 
chemotherapy, n (range)

3 (1–16) 3 (1–15) 2 (1–11) ns

Notes: *P<0.05, **P<0.01, statistically significant comparing Group A vs Group C. #P<0.05, ##P<0.01, statistically significant comparing Group B vs Group C
Abbreviations: CCI, Charlson comorbidity index; ECOG-PS, Eastern Cooperative Oncology Group performance status; eGFR, estimated glomerular filtration rate; GD, 
gemcitabine and docetaxel; ns, not significant; PD, progressive disease; PR, partial response; RDI, relative dose intensity; SD, stable disease.

Univariate and multivariate analyses for 
prognostic factors
Baseline parameters for the whole cohort were analyzed by 

univariate and multivariate analyses to elucidate predictive 

factors for PFS (Table 3) and OS (Table 4). We found that 

ECOG-PS 0 at the start of second-line GD therapy was the 

only prognostic factor for both PFS (95% CI: 2.55–6.08, HR: 

3.94 and 95% CI: 2.49–6.00, HR: 3.86, respectively) and OS 

(95% CI: 2.48–5.84, HR: 3.80 and 95% CI: 2.34–5.68, HR: 

3.64, respectively) from the start of second-line treatment.

AEs in second-line GD chemotherapy
Table 5 lists all AEs associated with second-line GD 

therapy in the three groups. Severe hematologic AEs that 

were the most frequently observed included decreased 

WBC (42.2% for Group A, 32.1% for Group B, and 

42.9% for Group C) and neutropenia (42.2% for Group A, 

35.7% for Group B, and 33.3% for Group C), followed by 

decreased platelets (24.4% for Group A, 30.4% for Group 

B, and 38.1% for Group C). Significant differences in the 

occurrence of these AEs between the three groups were not 

observed. However, the occurrence of anemia in Group C 

was found to be significantly increased when compared 

with Group A (19.0% and 6.7%, respectively, P<0.05). The 

frequencies of non-hematologic AEs, including grade 1–2 

fatigue and nausea, were significantly higher in Group C 

compared with those of Groups A and B. However, grade 2 

alopecia showed a significantly higher incidence in Group 

A compared with Groups B and C. Deaths related to treat-

ment were not noted.
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Figure 1 Kaplan–Meier curves of (A) progression-free survival and (B) overall survival in metastatic urothelial cancer patients after failure of first-line cisplatin-based 
chemotherapy.
Note: The 122 eligible patients who received second-line GD therapy were divided into the following three groups based on their age: <64 years (Group A: n=45), from 65 
to 74 years (Group B: n=56), and ≥75 years (Group C: n=21).
Abbreviation: GD, gemcitabine and docetaxel.
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Table 3 Univariate and multivariate analyses of baseline parameters to find prognostic factors for progression-free survival in 122 
patients treated with second-line GD chemotherapy

Parameters Univariate Multivariate

HR 95% CI P-value HR 95% CI P-value

Age, <74 vs ≥75 years 1.29 0.79–2.12 0.31 1.16 0.69–1.97 0.70
Gender, male vs female 1.01 0.64–1.58 0.98 0.92 0.58–1.47 0.73
eGFR at the start of second-line GD, <60 vs ≥60 0.92 0.64–1.33 0.68 1.03 0.70–1.52 0.36

RDI of second-line GD, <90 vs ≥90 0.87 0.58–1.30 0.50 0.82 0.54–1.26 0.36
ECOG-PS at the start of second-line GD, 0 vs 1 3.94 2.55–6.08 **** 3.86 2.49–6.00 ****
Visceral metastasis, yes vs no 1.44 0.98–2.11 0.64 1.26 0.84–1.89 0.09

Note: ****p<0.0001 indicates a significant difference.
Abbreviations: ECOG-PS, Eastern Cooperative Oncology Group Performance Status; eGFR, estimated glomerular filtration rate; GD, gemcitabine and docetaxel; HR, 
hazards ratio; RDI, relative dose intensity.

Table 4 Univariate and multivariate analyses of baseline parameters to find prognostic factors for overall survival in 122 patients 
treated with second-line GD chemotherapy

Parameters Univariate Multivariate

HR 95% CI P-value HR 95% CI P-value

Age, <74 vs ≥75 years 1.34 0.80–2.22 0.27 1.12 0.64–1.94 0.70
Gender, male vs female 0.86 0.53–1.39 0.54 0.76 0.46–1.23 0.26
eGFR at the start of second-line GD, <60 vs ≥60 0.84 0.57–1.24 0.37 0.92 0.60–1.41 0.70

RDI of second-line GD, <90 vs ≥90 0.90 0.59–1.36 0.61 0.82 0.53–1.28 0.39
ECOG-PS at the start of second-line GD, 0 vs 1 3.80 2.48–5.84 **** 3.64 2.34–5.68 ****
Visceral metastasis, yes vs no 1.71 1.13–2.58 0.37 0.92 0.60–1.41 0.70

Notes: ****p<0.0001 indicates a significant difference.
Abbreviations: ECOG-PS, Eastern Cooperative Oncology Group Performance Status; eGFR, estimated glomerular filtration rate; GD, gemcitabine and docetaxel; HR, 
hazards ratio; RDI, relative dose intensity.

Discussion
With industrial countries experiencing rapid increases in 

aging populations, a critical emerging issue is the proper 

treatment of increasing numbers of elderly patients with 

cancer. The WHO criterion for elderly patients is those 

≥65  years of age. The median age of patients with mUC 

treated in clinical trials has consistently been between 61 

and 64 years.19–21 However, the median age at the time of 

diagnosis of UC is >70 years, with ~4% of the patients show-

ing metastatic disease.2 Thus, elderly patients with mUC are 

underrepresented in clinical trials. This underrepresentation 

has led to uncertainties in the expected level of tolerability of 
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chemotherapy and outcomes following second-line chemo-

therapy. In this study, we therefore divided our patient cohort 

into three age groups to examine the efficacy of second-line 

GD chemotherapy between the groups. To date, only a few 

limited reports have described second-line chemotherapy in 

elderly patients with mUC. Noteworthy among these, Salah 

et al22 pooled the individual data of elderly patients with mUC 

(over 70 years of age) from 10 studies for the assessment of 

second-line chemotherapy regimens and demonstrated that 

combination chemotherapy was associated with greater toxic-

ity without any improvement in OS. However, a report that 

evaluated the effectiveness of a single regimen of second-line 

chemotherapy between elderly and younger patients with 

mUC is lacking. Our pooled data analyses of the response rate 

and prognostic outcomes of second-line GD chemotherapy 

for patients with mUC over 75 years of age showed that the 

ORR and median OS from the start of second-line therapy 

were 14.3% and 5.3 months (95% CI: 3.4–7.9), respectively, 

which were similar to the results found in younger patients.

In this study, gemcitabine was consistently used in two 

consecutive regimens as it was the main focus of our strat-

egy of sequential chemotherapy. Recently, mechanisms of 

acquisition of chemoresistance to gemcitabine in urothelial 

cancer cells have been outlined.23,24 However, gemcitabine 

shows a synergistic effect when combined with different 

chemotherapeutic agents, and several studies have consis-

tently used gemcitabine in sequential therapy,25,26 as in our 

chemotherapeutic strategies for mUC. As a result, GD therapy 

after the failure of gemcitabine and platinum-based combina-

tion therapy showed good anti-tumor effects: the total ORR 

was ~20% and the median OS was 7.6 months for the entire 

cohort receiving second-line GD therapy. So far, the most 

extensively studied second-line combination chemotherapy 

regimen is gemcitabine and paclitaxel (GP). However, like 

other treatments, GP regimen has shown variable results. 

Our results are in line with recent reports demonstrating that 

in patients treated with a second-line combination regimen 

including GP regimen for mUC, the ORR was 8.6%–41.7% 

and median OS was 4.8–12.4 months.8,19,21,27–31 Compared with 

these results, the oncological outcomes of our study in elderly 

patients were encouraging with regard to a durable response 

rate and survival, therefore, supporting the use of second-line 

GD therapy in elderly patients with a comorbidity.

It is well known that elderly patients may be less tol-

erant to chemotherapy because of comorbidities as well 

as decreased organ and hematologic functions; therefore, 

special attention must be paid to the occurrence of AEs. 

For example, in lung cancer, although the response rates of 

older and younger patients were comparable (80% vs 88%, 

respectively; P=0.11), severe hematologic toxicity, defined 

as grade 4–5, was significantly greater in elderly patients 

(84% vs 61%, respectively; P<0.01) following chemoradia-

Table 5 Adverse events in 122 patients treated with second-line GD chemotherapy

Adverse events Group A (n=45)
age < 65

Group B (n=56)
65 ≤ age <75

Group C (n=21)
age ≥ 75

P-value

No. of Pts, 
n (%)

No. of grade 
3–4 Pt, n (%)

No. of Pts, 
n (%)

No. of grade 
3–4 Pt, n (%) 

No. of Pts, 
n (%)

No. of grade 
3–4 Pt, n (%) 

Hematologic Decreased WBC 44 (97.8) 19 (42.2) 52 (92.9) 18 (32.1) 18 (85.7) 9 (42.9) ns

Neutropenia 43 (95.6) 19 (42.2) 52 (92.9) 20 (35.7) 18 (85.7) 7 (33.3) ns

Decreased Platelets 43 (95.6) 11 (24.4) 54 (96.4) 17 (30.4) 20 (95.2) 8 (38.1) ns

Anemia 23 (51.1) 3 (6.7) 33 (58.9) 8 (14.3) 16 (76.2) 4 (19.0) *

Non-
hematologic

Elevated amylase 4 (8.9) 0 (0) 5 (8.9) 0 (0) 2 (9.5) 0 (0) ns

Rash 8 (17.8) 0 (0) 4 (7.1) 0 (0) 3 (14.3) 0 (0) ns

Fatigue 13 (28.9) 0 (0) 24 (42.9) 0 (0) 19 (90.5) 0 (0) ****
####

Elevated AST/ ALT 3 (6.7) 0 (0) 7 (12.5) 1 (1.8) 1 (4.8) 0 (0) ns

Constipation 5 (11.1) 0 (0) 12 (21.4) 0 (0) 5 (23.8) 0 (0) ns

Nausea 11 (24.4) 0 (0) 18 (32.1) 0 (0) 13 (61.9) 0 (0) *
#

Gastritis 8 (17.8) 0 (0) 8 (14.3) 0 (0) 8 (38.1) 0 (0) ns

Alopecia 28 (62.2) 0 (0) 19 (33.9) 0 (0) 5 (23.8) 0 (0) ***
$$$

Notes: $$$P<0.001, statistically significant comparing Group A vs Group B. *p<0.05, ***p<0.001, and ****p<0.0001, statistically significant comparing Group A vs Group C. 
#P<0.05 and ####P<0.0001, statistically significant comparing Group B vs Group C.
Abbreviations: ALT, alanine aminotransferase; AST, aspartate transaminase; GD, gemcitabine and docetaxel; ns, not significant; pt, patient; WBC, white blood cell.
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tion with a cisplatin and etoposide regimen.32 In patients with 

UC who received gemcitabine plus cisplatin in a neoadju-

vant setting, Jan et al33 described that anemia, neutropenia, 

and thrombocytopenia were the main reasons for a dose 

reduction, with 7 out of 28 patients aged ≥65 years discon-

tinuing chemotherapy because of decreased tolerability. In 

this study, the frequencies of grade 3–4 anemia as well as 

grade 1–2 fatigue and nausea were significantly higher in 

the ≥75-year-old group; however, they soon recovered after 

a transfusion and dose reduction. Furthermore, the GD regi-

men was well tolerated and could be safely used in patients 

who were previously treated for impaired renal function. In 

fact, patients with UC often have impaired renal function due 

to advanced age, prior platinum-containing chemotherapy, 

prior nephrectomy, and/or disease-related hydronephrosis. 

Despite the small patient sample of this study, in addition to 

an oncological outcome, our results show that second-line 

GD therapy may be a feasible and tolerable option for elderly 

patients even when renal function is insufficient and they 

have a comorbidity.

Nowadays, five immune checkpoint inhibitors have 

been approved by the FDA for the treatment of mUC in 

a second-line setting after platinum-based chemotherapy: 

atezolizumab,6,34 durvalumab,35 avelumab,36 nivolumab,37 

and pembrolizumab.38 These showed an ORR of 15%–21.1% 

and median OS of ~10  months. Approximately 10% of 

severe treatment-related AEs were directly linked to an early 

immune response within a month after the initiation of treat-

ment despite the similar characteristics of study populations, 

with a similar median age of 67 years. In general, these new 

immunotherapies are well tolerated and effective in elderly 

patients with mUC; however, data are, as yet, insufficient to 

reach any firm conclusion regarding treatment outcomes. 

Another important issue is how to select the best predic-

tive markers associated with a clinical response in order 

to choose appropriate immunotherapies or chemotherapies 

because of the limitation of the response rate as outlined 

earlier. Therefore, based on this study, a prospective ran-

domized trial as second-line therapy in patients with mUC 

comparing a GD regimen and pembrolizumab after first-line 

platinum-based chemotherapy was recently initiated (UMIN 

ID: R000037420). It is hoped that the results of this trial will 

be reported in due course.

In this study, several clinical parameters were measured 

in conjunction with PFS and OS, such as age, gender, 

eGFR, RDI, ECOG-PS, and the presence of visceral 

metastasis. Both univariate and multivariate analyses 

demonstrated that only ECOG-PS 0 at the start point of 

second-line GD therapy was a strong prognostic factor for 

PFS and OS. Thus, our findings suggest that rather than 

discontinuing chemotherapy entirely among those who 

are unable to tolerate full-dose therapy, elderly patients 

with mUC aged ≥75  years with a good ECOG-PS can 

still safely and adequately be treated by continuing with 

second-line GD chemotherapy and reducing doses. Bearing 

in mind the safety and other advantages of using second-

line GD chemotherapy observed in this study, as well as 

its cost-effectiveness compared with the use of checkpoint 

inhibitors, further prospective trials, including this study, 

with the addition of biomarkers to help select patients 

are warranted to evaluate this strategic chemotherapeutic 

approach for elderly patients with mUC.

Several limitations were evident in this study. First, the 

patient cohort used was relatively small, and second, the study 

itself was undertaken in a retrospective manner. In spite of 

this, for patients with mUC previously treated with platinum-

based therapy, combination therapy with GD appears to be 

well tolerated and shows activity against disease even in 

selected elderly patients ≥75 years of age.

Conclusion
This study concludes that for patients with mUC previously 

treated with platinum-based chemotherapy, combination 

therapy with GD appears to be well tolerated and shows 

activity against disease even in elderly patients.
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