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INTRODUCTION: the impact of adjuvant chemotherapy (ACt) using regimens includ-
ing gemcitabine and platinum on the improvement of the prognosis of patients with locally 
advanced upper tract urothelial carcinoma (UtUC) has been recently demonstrated. this 
study aimed to determine the utility of ACt for patients with locally advanced UtUC in 
real-world clinical practice and the differences in efficacy among regimens. 

METHODS: of 206 UtUC patients who underwent radical nephroureterectomy, 78 were 
pathologically diagnosed as t3 or higher and/or had pathologically identified lymph node 
metastasis; 36 in the ACt group and 42 in the non-ACt group were evaluated for patient 
background, recurrence, and prognosis. In the ACt group, either cisplatin (gC group, 12 
cases) or carboplatin (gCa group, 24 cases) was administered as the platinum agent to be 
combined with gemcitabine. 

RESULT: the median patient age in the ACt group and that in the non-ACt group was 71 
and 79 years, respectively (p<0.0001). there was no significant difference between these 
two groups in terms of other patient parameters. the two- and five-year cancer-specific 
survival (Css) and the two- and five-year disease-free survival (dFs) for the ACt group 
were 81.7%, 66.0%, 60.6%, and 56.6%, respectively, and for the non-ACt group were 68.4%, 
40.5%, 42.8%, and 29.3%, respectively (p=0.0399 for Css and p=0.0814 for dFs). there was 
no significant difference in Css and dFs between the gC group and gCa group (p=0.9846 
and p=0.9389, respectively). 

CONCLUSIONS: In real-world clinical practice in Japan, UtUC patients who receive ACt 
after radical nephroureterectomy may be expected to have better cancer control than those 
who do not receive ACt.

INTRODUCTION
Upper tract urothelial carcinoma 
(UtUC) is a relatively rare malignant 
disease compared with bladder can-
cer, and it accounts for 5–10% of 
urothelial carcinomas.1 radical neph-
roureterectomy (rnU) has been a 
preferred surgical option for UtUC; 
however, recent findings indicate that 
high-risk or locally advanced UtUC 
rapidly progresses again after rnU. 
Compared with bladder cancer, 
some UtUC patients show much 
faster progression, with metastases 
occurring much earlier.2 the five-
year cancer-specific survival (Css) 
is <50% for cases with pt2-3 and 
<10% for those with pt4.3 thus, it 
is important for urologists to identify 
a therapeutic option that suppresses 
this rapid progression and to further 
improve the prognosis of high-risk or 
locally advanced UtUC. 

While neoadjuvant systemic 
therapy using anti-cancer agents has 
been performed for muscle-invasive 
bladder cancer,4 using it for UtUC 
has been controversial because of 
the difficulty of accurate preopera-
tive staging diagnosis for primary 
tumors. recent randomized control 
trials (rCts) have demonstrated 
that adjuvant chemotherapy (ACt) 
for improved survival in high-risk uro-
thelial carcinoma (UC). one type of 
ACt is combination chemotherapy, 
used for for UtUC,5 and another is 
immune checkpoint therapy used for 
both bladder cancer and UtUC.6 It is 
important to obtain information on 
the efficacy and safety of ACt, which 
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has been used in real-world clinical practice for some 
time, to consider appropriate strategies for sequential 
therapy. herein, we investigate the utility of ACt for 
patients with UtUC in real-world clinical practice and 
the differences in efficacy among regimens.

METHODS

Patients
the ethics Committee of Kobe City medical Center 
West hospital approved this study (authorization 
number: 22-019). the medical records of patients 
who underwent rnU for unilateral UtUC at Kobe 
City medical Center West hospital between January 
2009 and december 2019 were retrospectively 
reviewed. A subgroup analysis of the rCt for ACt 
after rnU showed that ACt was particularly sig-
nificant in patients with pt3 or higher,5 and another 
reported that ACt in patients with pt3 or higher 
or pn+ reduced the postoperative recurrence.7 
therefore, based on these studies, those who were 
pathologically diagnosed as t3 or higher and/or had 
pathologically identified regional lymph node metasta-
sis were included in this study. Clinicopathologic data 
were obtained from medical records, including age, 
sex, tumor location, pathological tnm stage, histologic 
grade, lymphovascular invasion, and information on 
postoperative ACt. 

Followup regimen
All patients were followed up every 3–6 months for at 
least five years on the basis of a protocol that consisted 
of urine analysis and chest-abdomen-pelvis computed 
tomography (Ct) scans, cystoscopy, and urinary cytol-
ogy. If negative, cystoscopy and cytology were repeated 
every three months for a period of two years, every 
six months thereafter until five years, and then annu-
ally. disease progression was defined as local failure 
at the operative site, regional lymph node metastasis, 
or distant metastasis. Intravesical recurrence was not 
considered disease progression in this study.

Statistical analysis
differences in the distribution of variables among groups 
were evaluated by a mann Whitney test for continuous 
variables and Chi-squared test for categorical variables. 
disease-free survival (dFs) and Css probabilities were 
analyzed using the Kaplan-meier method, and differ-
ences between groups were assessed using log-rank 
testing. the Cox proportional hazards regression model 

was used for multivariate analyses. All statistical analy-
ses were conducted using the statView 5.0 software 
(Abacus Concepts, Inc., Berkeley, CA, U.s.), and p<0.05 
was determined to be statistically significant. 

Table 1. Characteristics of patients

ACT (-) (n=42) ACT (+) (n=36) p Total (n=78)

Age (median) 64–93 (81) 54–77 (72) <0.0001 54–93 (76)

Sex (%)

Male 18 (42.9) 23 (63.9) 0.0637 41 (52.6)

Female 24 (57.1) 13 (36.1) 37 (47.4)

Site of tumor (%)

Renal pelvis 20 (47.6) 14 (38.9) 0.4383 34 (43.6)

Ureter 22 (52.4) 22 (61.1) 44 (56.4)

pT stage (%)

2 0 (0) 1 (2.8) 0.2770 1 (1.3)

3 39 (92.9) 34 (94.4) 73 (93.6)

4 3 (7.2) 1 (2.8) 0.3836 4 (5.1)

pN stage (%)

Negative 21 (50.0) 20 (55.6) 0.6242 41 (52.6)

Positive 7 (16.7) 10 (27.8) 17 (21.8)

Unknown 14 (33.3)  6 (16.7) 0.0929 20 (25.6)

Grade (%)

High (3) 21 (50.0) 21 (58.3) 0.4617 42 (53.8)

Low (1, 2) 21 (50.0) 15 (41.7) 36 (46.2)

Hydronephrosis (%)

(+) 28 (66.7) 26 (72.2) 0.5961 54 (69.2)

(- ) 14 (33.3) 10 (27.8) 24 (30.8)

CKD grade (%)

≤2 12 (28.6) 17 (47.2) 0.0893 29 (37.2)

≥3 30 (71.4) 19 (52.8) 49 (62.8)

CRP (mg/dL) (%)

<0.3 16 (38.1) 12 (33.3) 0.6621 28 (35.9)

≥0.3 26 (61.9) 24 (66.7) 50 (64.1)

 Type of surgery (%)

Laparoscopic/robotic 35 (83.3) 31 (86.1) 0.7346 66 (84.6)

Open 7 (16.7) 5 (13.9) 12 (15.4)

ACT: adjuvant chemotherapy; CKD: chronic kidney disease; CRP C-reactive protein. 
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RESULTS
of 206 UtUC patients who underwent rnU, 78 were 
pathologically diagnosed as t3 or higher and/or had 
pathologically identified lymph node metastasis. of 
these, 28 had disease recurrence and 36 died because 
of disease progression. there were neither early pos-
toperative deaths nor severe complications in either the 
ACt or non-ACt groups. the median of observation 
period for survivors was 34.3 months. 

thirty-six patients in the ACt group and 42 in the 
non-ACt group were retrospectively evaluated for 
patient background, recurrence, and prognosis. In the 
ACt group, either cisplatin (gC group, 12 cases) or 
carboplatin (gCa group, 24 cases) was administered as 
the platinum agent to be combined with gemcitabine. 
this study cohort consisted of 78 cases undergoing 
rnU for UtUC and pathologically diagnosed as t3 or 
higher and/or n positive. Characteristics of the patients 
are shown in table 1. 

the median patient age in the ACt group and that 
in non-AC group was 71 and 79 years old, respect-

ively (p<0.0001). regarding other parameters of the 
patients’ background, there was no significant differ-
ence between these two groups. the two- and five-
year Css for the ACt group were 81.7% and 66.0%, 
respectively, and for the non-ACt group were 68.4% 
and 40.5%, respectively (p=0.0399) (Figure 1A). the 
two- and five-year dFs for the ACt group were 
60.6% and 56.6%, respectively, and for the non-ACt 
group were 42.8% and 29.3%, respectively (p=0.0814)  
(Figure 2A). there was no significant difference in 
Css and dFs between the gC group and gCa group 
(Figures 1B, 2B). multivariate analysis showed that the 
absence of ACt was one of the independent predictive 
factors for a worse Css, along with lymphovascular 
invasion (lVI), positive surgical margin, and ureteral 
primary tumor (Figure 3).

Adverse events (Aes) in the ACt group are listed 
in table 2. Although grade 3 or higher Aes related to 
bone marrow suppression, such as thrombocytopenia 
and neutropenia, were relatively common in both regi-
mens, no fatal Aes occurred in any of the patients.

DISCUSSION
In this study, we demonstrated that ACt using gem-
citabine plus cisplatin or carboplatin improved survival 
for patients with UtUC who underwent rnU in real-
world clinical practice in the Japanese population. 

A Checkmate 274 trial demonstrated a longer dFs 
with adjuvant therapy using nivolumab, and thus, nivol-
umab is recommended for adjuvant therapy for high-risk 
UC.6 In addition to conventional platinum-based system-
ic chemotherapy regimens for advanced UC, a variety of 
systemic treatment options are now available, including 
maintenance therapy with avelumab,8 pembrolizumab 
for chemotherapy-resistant patients,9 and eV for patients 
who are refractory to these regimens.10 In this context, 
it is important to evaluate the efficacy of conventional 
postoperative ACt with platinum-based agents.

According to several retrospective studies, the 
impact of ACt for UtUC after rnU has remained 
controversial. some retrospective studies demon-
strated that there was no remarkable difference in 
postoperative outcome, including overall survival (os) 
and Css, for patients with high-risk UtUC who under-
went rnU regardless of the use of ACt.11-14 others 
reported that ACt made no improvement to Css 
and os, while a decrease in intravesical recurrence 
was shown in patients who received ACt.15,16 on the 
other hand, there have been several reports that ACt 
could improve recurrence-free survival (rFs), os, and/
or Css.17-20 Considering the positive effects of ACt in 
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Figure 1. Cancer-specific survival (CSS) stratified by (A) presence of adjuvant chemotherapy (ACT); and (B) regimen. GC: 
gemcitabine/cisplatin; GCarbo: gemcitabine/carboplatin.
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these studies, it is possible that there may be some 
relationship between the effect of ACt and worse 
pathologic factors, such as high tumor staging and posi-
tive lVI. 

recently, the PoUt study, a rCt designed to com-
pare oncologic outcomes between gemcitabine-platin-
um combination chemotherapy for ACt and surveil-
lance in UtUC patients, demonstrated that ACt could 
remarkably improve dFs in locally advanced UtUC 
patients who underwent with rnU;6 however, only 149 
of 709 patients with UtUC were included in this study, 
so the effect of nivolumab may differ depending on the 
primary tumor, and the effect of adjuvant nivolumab in 
patients who have not received neoadjuvant chemo-
therapy (nAC) is unknown. Furthermore, while nAC 
for UtUC has the advantage of providing a sufficient 
dose before surgical loss of renal functioning; the dif-
ficulty in accurately evaluating the invasion of UtUC 
by preoperative imaging may lead to overtreatment, 
and no large rCts have demonstrated its usefulness. 

While the evidence of gCa therapy as ACt for 
UtUC has not been established, its non- inferiority 
has been demonstrated in a subanalysis of the PoUt 
study.6 In our study, consistent with the PoUt results, 
there was no difference in Css or dFs based on the 
use of gC or gCa regimen. there was no difference in 
renal function between the two groups, which may be 
due to bias in dose reductions and dose interval adjust-
ments made at the discretion of the treating physicians, 
especially in patients who received gC therapy. 

Limitations
there are several limitations to the current study. 

Because it is a small, retrospective one, bias due to 
differences in the decisions or management of each 
physician is inevitable. We have recommended ACt 
for patients with pt3 or higher or pn+; however, in 
many cases, patients did not agree to ACt in the short 
postoperative period, and in those cases, we only fol-
lowed up with observation. the backgrounds of the 
patients in the ACt and non-ACt groups were similar 
for most items, but the age was significantly lower in 
the ACt group. 

Further, significant results were obtained for Css, 
but there was no significant difference in dFs, although 
the ACt group tended to have slightly better dFs. 
this is in contrast to past studies, which seem to have 
found more significant results for dFs than for Css 
or os. the reason for this may be that the ease of 
introducing ACt is related to the choice and manage-
ment of sequential therapy after recurrence. Although 
the effects of each regimen appear to be equivalent, 
further study with a larger number of cases is essential 
to confirm our results.

CONCLUSIONS
In real-world clinical practice in Japan, UtUC patients 
who receive ACt after rnU may be expected to have 
better cancer control than those who do not receive 
ACt. Although it needs to be validated in future large 
rCts, ACt post-rnU is still considered a useful treat-
ment option, along with nivolumab for those patients 
who are eligible for it.

Table 2. Adverse events of adjuvant chemotherapy

GC (n=12) GCa (n=24) Total (n=36)

Any grade Grade ≤3 Any grade Grade ≤3 Any grade Grade ≤3

Appetite loss 2 (16.7) 0 (0) 1 (4.2) 0 (0) 3 (8.3)  0 (0)

Nausea 0 (0) 0 (0) 4 (16.7) 0 (0) 4 (11.2) 0 (0)

General fatigue 0 (0) 0 (0) 3 (12.5) 0 (0) 3 (8.3) 0 (0)

Neutropenia 3 (25.0) 1 (8.3) 15 (62.5) 6 (25.0) 18 (50.0) 7 (19.5)

Thrombocytopenia 5 (41.7)  5 (41.7) 14 (58.3) 12 (50.0) 19 (52.8) 17 (47.2)

Eruption 1 (8.3) 0 (0) 1 (4.2) 0 (0)  2 (5.6) 0 (0)

Orthostatic hypotension 0 (0) 0 (0) 1 (4.2) 0 (0) 1 (2.8) 0 (0)

Diarrhea 0 (0) 0 (0) 1 (4.2) 0 (0) 1 (2.8)  0 (0)

GC: gemcitabine/cisplatin; GCa: gemcitabine/carboplatin.
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