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Purpose: There remains a lot of unmet need to increase understanding of node-positive (ypN+) muscle invasive 
bladder cancer (MIBC) after neoadjuvant chemotherapy and radical cystectomy to decide the appropriate therapeutics.
Materials and Methods: In a retrospective study using the center cancer chemotherapy registry, we found 113 
MIBC patients who were treated with neoadjuvant chemotherapy involving gemcitabine and cisplatin (GP) followed 
by radical cystectomy between 2010 and 2014. Disease-free survival (DFS) and overall survival (OS) were 
compared according to the pathologic node positivity (ypN- vs. ypN+). Among a total of 165 patients with MIBC 
who received neoadjuvant chemotherapy involving GP, 118 underwent radical cystectomy. In 46 patients with 
ypN+ disease, DFS and OS were evaluated according to administration of adjuvant GP.
Results: After neoadjuvant chemotherapy and radical cystectomy, 41% of patients had ypN+ disease, which showed 
significantly shorter DFS (median, 7.4 months; 95% confidence interval [CI], 5.3–9.6 months) and OS (median, 20.0 
months; 95% CI, 13.4–26.6 months) compared to those with ypN- disease. The patients with ypN+ disease had 
a high risk of recurrence or death, regardless of the administration of adjuvant chemotherapy or adjuvant regimen.
Conclusions: Within the limitations of this retrospective study, MIBC patients with ypN+ disease despite neoadjuvant 
chemotherapy and radical cystectomy had a poor prognosis. Further studies involving novel, effective adjuvant 
treatment including immunotherapy agents are needed to reduce the high risk of recurrence or death in these 
patients. (Korean J Urol Oncol 2020;18:194-200)
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INTRODUCTION

Urothelial carcinoma of the bladder, a cancer involving 

the transitional epithelium of the urinary bladder, is the sev-

enth most common malignancy in Korea.1 Bladder cancer 

(BC) presents as superficial (i.e., nonmuscle invasive), mus-
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Fig. 1. CONSORT (consolidated standards for reporting of 
trials) diagram for study population. GP: gemcitabine and 
cisplatin, CCRT: concurrent chemoradiotherapy, PLND: pelvic
lymph node dissection.

cle invasive BC (MIBC), or metastatic disease. For patients 

with MIBC or locally advanced disease, radical cystectomy 

with bilateral pelvic lymph node dissection (PLND) forms 

the backbone of management. Nevertheless, for those with 

high-risk features such as pT3-T4 or pN+ disease, the prob-

ability of survival after cystectomy remains very poor. To 

improve the outcome, neoadjuvant chemotherapy has been 

proposed for patients with clinical stage T2-T4aN0M0 

MIBC who are candidates for radical surgery. Two large 

randomized trials using cisplatin-based combination chemo-

therapy.2,3 and a meta-analysis4 suggest that neoadjuvant 

chemotherapy for patients with MIBC provides a significant 

survival benefit than surgery alone.

Since the publication of evidence-based guidelines,5-7 ne-

oadjuvant chemotherapy has come to be standard clinical 

practice in patients with MIBC. The rationale for perioper-

ative chemotherapy is on the basis of response in patients 

with locally advanced or metastatic BC. Cisplatin-based 

chemotherapy showed efficacy, with a median survival of 

approximately 15 months, with responses in 40%–60% of 

patients.8 Downstaging of the tumor may show the efficacy 

of neoadjuvant chemotherapy, especially in patients who 

have a pathologic complete response (pCR) or who are ≤

pT1N0M0 after treatment. As expected, on the other hand, 

some patients present with positive lymph node (LN) even 

after neoadjuvant chemotherapy and complete resection. 

Though insufficient initial response could indicate chemo-

therapy refractoriness, a retrospective study found improved 

survival outcomes with adjuvant chemotherapy in ypN+ 

MIBC.9

Since a multidisciplinary urological cancer team was put 

in place at our institution in 2010, use of neoadjuvant che-

motherapy followed by radical cystectomy in medically fit 

patients with MIBC has been the standard of care. All eligi-

ble patients (i.e., cT2-T4aN0M0, glomerular filtration rate 

[GFR] >60 mL/min) receive 2 or more cycles of gemcita-

bine and cisplatin (GP) chemotherapy before surgery. The 

objective of the present study is to retrospectively evaluate 

clinical outcomes in patients with ypN+ MIBC after neo-

adjuvant chemotherapy and radical surgery.

MATERIALS AND METHODS

During the study period from 2010 to 2014, 337 patients 

underwent radical cystectomy for BC in the participating 

center, and 301 of them were found to have MIBC at the 

time of surgery. Upon review of medical records, 165 pa-

tients were identified who were treated with neoadjuvant 

chemotherapy involving GP (Fig. 1). Among 118 patients 

treated with neoadjuvant GP followed by radical cys-

tectomy, 5 additional patients were excluded: M1 (n=2), no 

PLND (n=2), and lost to follow-up (n=1). Finally, 67 and 

46 patients who had ypN- and ypN+ disease, respectively, 

after radical cystectomy were evaluated in the present study. 

Our genitourinary pathologist (GYK) reviewed all pathol-

ogy specimens to ensure the samples included adequate num-

bers of LNs. Data were collected in a standardized manner 

by means of a previously approved form and by a single 

trained investigator (JHC). All patients provided written in-

formed consent for neoadjuvant chemotherapy as well as 

surgery. This retrospective study was performed in accord-

ance with the Declaration of Helsinki and approved by the 

Institutional Review Board (IRB) of Samsung Medical 

Center (IRB No. 2017-10-008).

Patients were required to have MIBC without LN or dis-

tant metastasis (i.e., cT2-T4aN0M0), performance status of 

0 or 1, and adequate major organ functions including GFR 
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Table 1. Baseline characteristics of all patients

Characteristic All patients (n=113) ypN0 (n=67) ypN+ (n=46)

Age (yr), median (range) 68 (40–83) 66 (40–83) 68 (51–81)
Sex
  Male 94 (83) 56 (84) 38 (83)
  Female 19 (17) 11 (16) 8 (17)
Stage at diagnosis
  Superficial 28 (25) 18 (27) 10 (22)
  Muscle invasive 85 (75) 49 (73) 36 (78)
T stage at surgery
  2 68 (60) 46 (69) 22 (48)
  3 37 (33) 18 (27) 19 (41)
  4a 8 (7) 3 (4) 5 (11)
Neoadjuvant cycles
  2 65 (58) 41 (61) 24 (52)
  3 41 (36) 22 (33) 19 (41)
  4 7 (6) 4 (6) 3 (7)
Total neoadjuvant cycles 281 164 117
Tumor grade
  2 26 (23) 20 (30) 6 (13)
  3 87 (77) 47 (70) 40 (87)
Pathologic T stage
  0 (including Ta/Tis) 23 (20) 22 (33) 1 (2)
  1 19 (17) 15 (22) 4 (9)
  2 25 (22) 15 (22) 10 (22)
  3 or 4 46 (41) 15 (22) 31 (67)
Pathologic N stage
  0 67 (59) 67 (100)
  1 23 (20) - 23 (50)
  2 21 (19) - 21 (46)
  3 2 (2) - 2 (4)
N ratio, median (range)
  Removed 20 (3–47) 20 (3–47) 31 (4–46)
  Positive 0 (0–25) 0 (0) 1.5 (1–25)
  Ratio 0 (0–0.95) 0 (0) 0.1 (0.02–0.95)
Lymphovascular invasion 35 (31) 8 (12) 27 (59)

Values are presented as median (range) or number (%).

>60 mL/min. Neoadjuvant GP consisted of 2 or more cy-

cles, depending on the schedule of surgery, of gemcitabine 

1,000 mg/m2 on days 1, 8, and 15 plus cisplatin 60 mg/m2 

on day 1. Chemotherapy was repeated every 4 weeks on 

an outpatient basis. Supportive care including administration 

of pre- and postcisplatin hydration and use of hematopoietic 

growth factors, antiemetics, and analgesics was given if 

judged appropriate by the treating oncologists. When a pa-

tient completed the planned neoadjuvant GP cycles, in the 

absence of disease progression during or after chemo-

therapy, radical cystectomy with bilateral PLND was of-

fered according to the institutional standards. If the patient 

refused surgery, an alternative treatment involving blad-

der-preserving concurrent chemoradiotherapy was performed. 

After surgery, adjuvant chemotherapy was not routinely ad-

ministered but was given to some patients at the discretion 

of the treating oncologists. All patients were followed ap-

proximately every 3 months for recurrence and survival.

The primary endpoint was duration of disease-free surviv-

al (DFS), which was calculated from the date of surgery 

to the date of disease recurrence (including distant meta-

stases, local and regional recurrence) or death, whichever 

occurred first. The secondary endpoint of the study was 

overall survival (OS). All statistical analyses were performed 



Jang Ho Cho, et al：ypN+ MIBC  197

Fig. 2. (A) Disease-free survival (DFS) between patients with ypN- (solid line) and ypN+ (dotted line) diseases. (B) Overall survival
(OS) between patients with ypN- (green line) and ypN+ (blue line) diseases.

using R for Windows v3.3.1 software (R Core Team, Vienna, 

Austria; http://www.Rproject.org). The Kaplan-Meier method 

was used to estimate DFS and OS.

RESULTS

As shown in Fig. 1, 113 MIBC patients were included 

for analysis. Baseline characteristics of all patients are listed 

in Table 1. Patients were predominantly male (83%), and 

the median age at the time of surgery was 68 years (range, 

40–83 years). One-third of the patients underwent ileal neo-

bladder after radical cystectomy, and the median number of 

LNs removed during PLND was 20 (range, 3–47). A me-

dian of 2 cycles (range, 2–5) of neoadjuvant chemotherapy 

was administered. Overall, neoadjuvant GP was generally 

well-tolerated. The patients with ypN+ disease had sig-

nificantly higher tumor grade 3 (87.0% vs. 70.1%, p=0.04) 

and lymphovascular invasion rate (58.7% vs. 11.9%, p=0.001) 

than patients with ypN0 disease.

According to the surgical pathology reports, complete re-

sponse (CR, ypT0N0) and down-staging (<ypT1N0) were 

achieved in 22 patients (20%) and 37 patients (33%), 

respectively. Pathologic response was not significantly in-

fluenced by age, sex, clinical T stage, or duration of neo-

adjuvant chemotherapy. Among 46 patients with ypN+ dis-

ease, adjuvant chemotherapy was given to 37 patients after 

surgery: GP (n=28) and paclitaxel (n=9). At the time of data 

collection, with a median follow-up duration of 30 months, 

46 patients (41%) experienced recurrence and 30 patients 

(27%) had died.

Of the 113 patients analyzed in the study, the median 

DFS and OS were not reached. Patients with ypN+ disease 

had significantly shorter DFS (median, 7.4 months; 95% 

confidence interval [CI], 5.3–9.6 months) compared to those 

with ypN- disease (hazard ratio [HR], 6.66; 95% CI 3.45–
11.63; p<0.001). The Kaplan-Meier estimates for DFS in 

patients with ypN- and ypN+ disease are illustrated in Fig. 

2A. OS also was shorter in patients with ypN+ disease 

(median, 20.0 months; 95% CI, 13.4–26.6 months) than 

ypN- patients (HR, 5.67; 95% CI, 2.51–12.83; p<0.001) 

(Fig. 2B). Notably, no differences were observed in DFS 

whether the ypN+ patients received adjuvant chemotherapy 

or not (median, 7.8 vs. 5.6 months; p=0.843). In 37 patients 

who were treated with adjuvant chemotherapy, although not 

statistically significant, median DFS was longer for GP (8.7 

months) than paclitaxel (5.9 months, p=0.663).

DISCUSSION

Thirty percent of BC patients are diagnosed with MIBC, 

and about 50% of MIBC patients will develop distant meta-

stases within the first 2 years after treatment.10 The peri-

operative morbidity rate was low when radical cystectomy 

was performed at a center of excellence.10 Despite an ag-

gressive surgical approach, however, up to 50% of patients 

developed recurrence, suggesting that a significant pro-

portion of the patients had micrometastases at the time of 

surgery. The rationale for utilization of perioperative che-
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motherapy is on the basis of the response in patients with 

locally advanced or metastatic BC: cisplatin-based chemo-

therapy has demonstrated efficacy responses in 40%–60% 

of such patients.8 A meta-analysis of data from 11 random-

ized trials has demonstrated that MIBC is most sensitive to 

cisplatin-based neoadjuvant chemotherapy, with a 5% net 

benefit in 5-year OS.4 Commonly used cisplatin-based neo-

adjuvant chemotherapy regimens include M-VAC (methotrex-

ate, vinblastine, doxorubicin, and cisplatin), CMV (methotrex-

ate, vinblastine, and cisplatin), and GP (gemcitabine and cis-

platin). Clinical practice guidelines recommend cisplatin- 

based neoadjuvant chemotherapy prior to cystectomy for 

patients with MIBC.5-7 Patients with MIBC who achieve a 

ypCR (pT0N0 stage) or whose condition is down-staged to 

nonmuscle invasive disease after neoadjuvant chemotherapy 

demonstrate longer OS than those who fail to achieve pCR 

or are not down-staged.11 For patients with residual muscle 

invasive disease (ypT2 or higher) or LN-positive disease 

(ypN+) at cystectomy, the median survival is only 3.4 and 

2.4 years, respectively. Likewise, DFS at 2 or 3 years corre-

lates with the 5-year OS of patients undergoing radical cys-

tectomy for MIBC.12 In a study of 52 patients with BC and 

pathologically confirmed LN-positive disease, response to 

neoadjuvant platinum-based chemotherapy resulted in im-

proved survival, and LN status was more important than lo-

cal tumor status.13

In clinical practice outside the clinical trial setting, it has 

been reported that <20% of patients have received neo-

adjuvant chemotherapy prior to radical cystectomy.14 Many 

patients with MIBC choose to undergo definitive surgery 

(i.e., radical cystectomy) first, and defer chemotherapy; pa-

tients at high risk for recurrence on the basis of pathologic 

staging could consider adjuvant chemotherapy given its po-

tential to prevent recurrence. However, unlike the benefits 

that shown with neoadjuvant chemotherapy, meta-analyses 

found no evidence that adjuvant chemotherapy improved 

survival outcomes, even in the highest-risk patients with 

pathologic extravesical and/or node-positive disease.4,15 As 

one of the largest randomized trials ever reported for ad-

juvant chemotherapy in patients with MIBC,16 the EORTC 

(European Organisation for Research and Treatment of 

Cancer) trial was closed after recruitment of 284 of the 

planned 660 patients. In that study, 284 patients with pT3–
pT4 or N+ M0 MIBC were randomized to receive either 

immediate versus deferred cisplatin-based combination che-

motherapy after cystectomy. Immediate chemotherapy sig-

nificantly extended progression-free survival compared with 

deferred chemotherapy (HR, 0.54; 95% CI, 0.4–0.73) 

(p<0.0001). However, there is no significant OS benefit in 

patients with immediate chemotherapy compared with de-

ferred chemotherapy (HR, 0.78; 95% CI, 0.56–1.08) (p=0.13). 

Thus, the benefit and usefulness of cisplatin-based adjuvant 

chemotherapy remain controversial.

As mentioned above, cases with residual disease despite 

neoadjuvant chemotherapy are more challenging. In the pro-

spective SWOG trial,3 most patients with ypN+ disease ac-

cording to surgical pathology results had a grim prognosis. 

Based on the high recurrence rate in ypN+ disease, patients 

often are offered additional adjuvant chemotherapy, either 

with cisplatin-based or potentially non–cross-resistant agents, 

in an attempt to improve the otherwise poor outcomes. One 

may argue that further use of cisplatin-based chemotherapy 

in the adjuvant treatment after neoadjuvant chemotherapy is 

limited because of the resistance problem as well as pa-

tient-related factors including performance status and renal 

function. In the present study, 41% (46 of 113) of patients 

were found to have ypN+ disease according to surgical 

pathology results. The rate of node positivity is quite high 

in the context of prior reports generally suggesting a LN 

positivity rate of about 20%–25%.17,18 We observed that the 

median DFS was significantly shorter in those with persistent 

nodal disease despite neoadjuvant chemotherapy and radical 

cystectomy (HR, 6.66; 95% CI, 3.45–11.63) (p<0.001). Not 

surprisingly, because of the lack of evidence to guide the 

treatment of patients with ypN+ disease, 80% (37 of 46) 

of patients received adjuvant chemotherapy but still had a 

high recurrence risk and death, regardless of adjuvant 

regimen.

This study has several limitations. First, interpretation of 

the study should be cautious given small sample size of the 

study and the retrospective nature. Second, we did not as-

sess neoadjuvant GP dose density, dose adjustment, or che-

motherapy-related toxicity. Third, the study is inconsistent 

with the National Comprehensice Cancer Institute and 

American Urological Association guideline recommendations 

for preferred 4 cycles of GP and at minimum 3 cycles prior 

to cystectomy. The reason for this result is that the first is 

the limit of the retrospective study, and the second is the 
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4 cycles of GP recommended for our urology cancer in-

stitution team; however, it is presumed to be due to the sur-

geon’s operation schedule and operating room availability. 

Fourth, there is a wide variation in clinical practice among 

centers and treating physicians. In a retrospective study in-

volving 150 patients with ypN+ disease,9 there was a sig-

nificant DFS benefit (p=0.02) in 37 patients who were treat-

ed with adjuvant chemotherapy. Even in a recent retro-

spective study of 81 patients with MIBC and pathologically 

confirmed LN metastases, patients treated with neoadjuvant 

chemotherapy had significantly worse 3-year recurrence- 

free survival (26%) compared to chemotherapy-naïve LN- 

positive patients subsequently treated with adjuvant chemo-

therapy (60%).19 A more recent study also suggested that 

adjuvant chemotherapy after neoadjuvant chemotherapy and 

radical cystectomy may extend OS among patients with 

MIBC.20 Lastly, in some cases, PLND can be curative, espe-

cially in patients with a low LN ratio.21 In addition to node 

positivity, the total number of LNs removed, or LN ratio, 

is an indirect measure of the extent of PLND, and it may 

serve as an important factor in MIBC surgery.22 Even in 

patients with ypN+ disease, removing more LNs could re-

sult in clearance of micrometastatic cancer foci that are not 

detected by pathology assessment. A portion of the long- 

term DFS observed in some patients with ypN+ disease can 

likely be attributed to the clearance of such microme-

tastases.

The promising results of checkpoint inhibitors in the ad-

vanced setting increased the application of immunotherapy 

also in the neoadjuvant setting. Several clinical trials are on-

going, and 2 ones have already been reported. ABACUS 

study is a single arm, phase 2 neoadjuvant trial with atezoli-

zumab, administered for 2 cycles before surgery. This study 

reported a promising CR rate of 29% (18/62 patients).23 In 

the PURE (Prospective Urban Rural Epidemiology) trial, 3 

cycles of pembrolizumab were administered after transure-

thral resection and before radical cystectomy to 50 patients. 

This trial was described in 42% of patients.24 Many trials 

explore the combinations checkpoint inhibitors with stand-

ard chemotherapy. The preliminary results of a PAIR (phase 

1b/2 neoadjuvant) trial, a combination with pembrolizumab 

plus chemotherapy was promisingly reported in 60% of pa-

tients at ESMO (European Society for Medical Oncology) 

2018.25 Future trials will have to define which is the optimal 

drug choice and the role of immunotherapy.

CONCLUSIONS

In summary, this study demonstrated that ypN+ MIBC 

patients have a grim prognosis after neoadjuvant chemo-

therapy and radical cystectomy. Further prospective studies 

are needed to improve outcomes, including more effective 

adjuvant regimens. The ongoing rapid knowledge expansion 

about the biology of BC and new data regarding the effi-

cacy of immunotherapy agents in this disease will promise 

noteworthy changes in the future direction of adjuvant 

therapies.
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