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Background: Current guidelines lack recommendations for serum tumor markers in patients with upper

tract urothelial carcinoma (UTUC) undergoing radical nephroureterectomy (RNU). This study assessed

the potential of the postoperative serum C-terminus of cytokeratin 19 (CYFRA21-1, CYFRA) level, here-

after referred to as poCY, as a predictor of early progression in patients treated with RNU.

Methods: Overall, 117 patients were categorized into the high group (HG) or low group (LG) based on

a poCY cutoff level of 3.5 ng/mL after excluding those who did not meet the inclusion criteria. Kaplan-

Meier curves and log-rank tests were used to measure cancer-specific survival (CSS) and progression-

free survival (PFS) rates. Multivariate analysis was performed using the Cox proportional hazards

model.

Results: During a median follow-up of 34 months, the 5-year CSS and PFS rates were 79% and 66%, re-

spectively. The HG had a significantly worse CSS and 2-year PFS than the LG. Multivariate analyses

identified poCY and lymph node involvement (LNI) as independent prognostic factors. Regarding the

2-year PFS, poCY, LNI, and resection margin status (RM) emerged as independent prognostic factors.

Conclusions: poCY, LNI, and RM predicted early progression following RNU in patients with UTUC.

Patients with elevated poCY may benefit from adjuvant chemotherapy, irrespective of their pathological

findings. (J Nippon Med Sch 2025; 92: 321―330)
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Introduction

Urothelial carcinoma (UC) predominantly affects the uri-

nary bladder, though 5-10% of cases involve the upper

urinary tract (UTUC). For UTUC, radical nephroureterec-

tomy (RNU) is standard, but diagnosis often occurs at

advanced stages, with up to 30% of muscle-invasive

UTUC cases presenting with lymph node involvement at

diagnosis, leading to 5-year survival rates of 50-80%1―6.

The effectiveness of perioperative chemotherapy, estab-

lished in lower tract UC, remains uncertain for UTUC.

Advances in cancer therapy have introduced new pe-

rioperative treatments and recurrence management op-

tions for UTUC, including platinum-based chemotherapy

as standard care. Recent approvals of immune checkpoint

inhibitors and targeted therapies like pembrolizumab, av-

elumab, enfortumab vedotin, and erdafitinib have im-

proved outcomes7―10. Despite these advances, reliable

markers for recurrence prediction are scarce, with radio-

logical staging challenges prompting a preference for ad-

juvant over neoadjuvant chemotherapy (NAC), leading

to potential overtreatment11,12.

This study investigates postoperative serum CYFRA
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Fig.　1　Patient selection flowchart

160 patients received 
radical nephroureterectomy

two excluded 
(concomitant muscle invasive 

bladder cancer)

one excluded 
(presence of infection)

117 patients on 
surveillance

four excluded 
(lack of clinicopathological data)

20 excluded 
(perioperative chemotherapy)

16 excluded 
(distant metastasis and/or 
lymph node at diagnosis)

40 patients had 
recurrence.

(poCY), a marker derived from CK19, as a potential pre-

dictor of survival and recurrence in UTUC patients post-

RNU. We aim to correlate poCY levels with clinicopa-

thological parameters and treatment outcomes, thus help-

ing to identify patients who might benefit from intensi-

fied postoperative therapy.

Material and Methods

1．Patients and Study Design

We retrospectively reviewed the medical records of pa-

tients who underwent RNU for UTUC from 2006 to 2016

at Nippon Medical School Hospital. A total of 160 pa-

tients were initially considered for our analysis. How-

ever, we excluded 43 patients based on predefined crite-

ria to ensure the integrity of the study results. Specifi-

cally, 16 patients were excluded at the outset due to the

presence of distant metastasis or LNI at diagnosis, which

inherently predisposes them to early disease progression,

making them unsuitable for observational purposes. One

patient was excluded because of an active infection at the

time of diagnosis. Since sCYFRA levels are known to ele-

vate in the presence of active urinary infections, this

could confound the evaluation of sCYFRA as a predictor

of UTUC recurrence postoperatively. Two patients were

concurrently diagnosed with muscle-invasive bladder

cancer, which could also result in elevated sCYFRA lev-

els, thereby hindering the accurate assessment of its lev-

els attributable solely to UTUC. Additionally, 20 patients

were excluded because they received perioperative che-

motherapy, a factor that could significantly alter postop-

erative outcomes and affect the recurrence of UTUC.

Following these inclusion criteria allowed for a refined

cohort of 117 patients with non-metastatic UTUC (Ta-4N0

M0). This enabled the more precise evaluation of factors

associated with early recurrence after RNU in localized

UTUC (Fig. 1).

Laparoscopic RNU, in recent cases, was principally

performed via a retroperitoneal approach, after which,

the bladder cuff was removed using an extravesical inci-

sion. The extent of LND varied; in general, the para-

aortic, paracaval, or interaortic caval LNs from the hilus

to the inferior mesenteric artery were removed in cases

involving the renal pelvis and proximal ureteral tumors.

For mid-ureteral tumors, LNs from the renal hilus to the

bifurcation of the common iliac artery and the ipsilateral

pelvic LNs were removed. For lower ureteral tumors, ip-

silateral pelvic LNs were removed. The pathological

stage was determined according to the 2009 tumor-node-

metastasis classification system. The tumor grade was as-

signed according to the 1999 World Health Organization

classification. Post-RNU, the patients were followed up

every 3 months with physical examination, blood test,

computed tomography scan, cystoscopy, and urine cytol-

ogy examinations for 2 years and every 6 months after

that. The poCY measurements were obtained 4-8 weeks

postoperatively in all patients, and they were categorized

into two groups based on two levels of poCY. One

threshold was 3.5 ng/mL, as defined by Pujol et al.13,

who analyzed poCY levels in healthy volunteers while

considering the squamous lung cancer criteria14. The sec-

ond poCY threshold was defined according to the ROC

curve calculated using our cohort.

In the postoperative follow-up, cases with imaging-

confirmed recurrence were treated with systemic chemo-
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Table　1　Background patient characteristics

n (%) Total (n=117) %

Sex

Male 86 73.5

Female 31 26.5

Median age, median (range), 
years

71 50–78

Grade

G1, 2 48 41.0

G3 69 59.0

T stage

≤pT1 41 35.0

pT2 31 26.5

pT3 37 31.6

pT4 8 6.8

Surgical method

Open surgery with LND 30 25.6

Laparoscopic surgery 87 74.4

Primary tumor location

Kidney 62 53.0

Ureter 55 47.0

Histological subtype

Yes 14 12.0

No 103 88.0

Pathological data on RNU

Lymph node involvement

Negative 16 13.7

Positive 14 12.0

Lymphovascular invasion

Negative 94 38.5

Positive 22 61.5

Resected margin

Negative 89 76.1

Positive 28 23.9

LND: lymph node dissection, RNU: radical nephroure-

terectomy

therapy based on patient treatment preferences and the

judgment of the attending physician. In this study, we

identified 40 recurrences among 116 patients following

RNU. These recurrent cases were further examined sepa-

rately, and clinical information, metastasis locations, and

details of systemic chemotherapy regimens were retro-

spectively collected.

2．Statistical Analysis

Table 1 presents the patient characteristics. The back-

ground parameters of HG and LG were compared using

Fisher’s exact test (Table 2). The association of poCY lev-

els with PFS, CSS, and OS was assessed using the

Kaplan-Meier method. Additionally, the log-rank test was

used to assess significant differences in survival out-

comes between groups categorized by each CYFRA level

(cutoff value: 3.5 ng/mL and CYFRA calculated by ROC

curve). The poCY measurements were obtained in 117

patients who underwent RNU. Univariate and multivari-

ate Cox regression analyses were performed to identify

independent factors for RFS, CSS, and OS. To determine

the independent prognostic significance of CYFRA in

predicting disease progression and OS in these patients,

multivariate analysis was conducted considering various

postoperative factors, such as surgical margin status, LVI,

pT stage, and Furman grade. Continuous variable Cox

regression analyses were also performed to assess the im-

pact of postoperative poCY levels on PFS, CSS, and OS

to quantitatively evaluate the relationship between incre-

mental increases in poCY levels and risks for each mor-

tality.

Additionally, for cases that recurred postoperatively,

we examined the relationship between the duration from

recurrence to cancer specific death (rCSS) and poCY us-

ing Kaplan-Meier curves and compared rCSS between

the two groups using the log-rank test. Furthermore, we

investigated rCSS according to different regimens of sub-

sequent systemic therapy.

All data were analyzed using IBM SPSS Statistics Soft-

ware for Windows, version 20 (IBM Corp., Armonk, N.Y.,

USA). Significant differences were considered at a one-

sided p-value of < 0.05.

3．Ethics Approval

The study was approved by the Institutional Review

Board of Nippon Medical School (approval number: O-

2021-080) and conducted in accordance with the Declara-

tion of Helsinki.

Results

Table 1 presents the clinical and pathological characteris-

tics of 117 patients with UTUC. The patients’ median age

was 71 (range: 50-78) years, and 86 (73.5%) of them were

men. Thirty (25.6%) patients underwent open RNU with

lymph node dissection (LND), and 87 (74.4%) underwent

laparoscopic RNU without LND. Pathological data

showed that 22 (18.8%) patients had lymphovascular in-

vasion (LVI) and that 28 (23.9%) had positive resection

margins. Of the 30 patients who underwent open RNU

with LND, 14 (46.7%) had positive lymph nodes (LNs).

The patients were categorized into the following two

groups based on their poCY levels (threshold of. 3.5 ng/

mL): 92 (79%) in the low group (LG) and 25 (21%) in the

high group (HG). Fisher’s exact test revealed no statisti-

cally significant differences between the two groups in

terms of background patient characteristics (Table 2).

For the entire cohort, the 2- and 5-year PFS rates were

73% and 66%, respectively, and the 2- and 5-year cancer-
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Table　2　Background patient characteristics of high and low poCY groups

n (%) Total 
(n=117) %

High poCY 
group 
(n=25)

%
Low poCY 

group 
(n=92)

% p-value

Sex 0.301
male 86 73.5 21 84.0 65 70.7
female 31 26.5 4 16.0 27 29.3

Median age, median (range) 71 50–78 73 52–75 70 50–78 0.445
Grade 0.635

G1, 2 48 41.0 10 40.0 38 41.3
G3 69 59.0 15 60.0 54 58.7

T stage 1.000
<pT2 41 35.0 8 32.0 33 35.9
>=pT2 76 65.0 17 68.0 59 64.1

Surgical method 0.785
Open surgery with LND 30 25.6 6 24.0 24 26.1
Laparoscopic surgery 87 74.4 19 76.0 68 73.9

Primary tumor location 0.230
Kidney 62 53.0 15 60.0 47 51.1
Ureter 55 47.0 10 40.0 45 48.9

Histological characteristics 0.712
UC with subtype 14 12.0 4 16.0 10 10.9
UC without subtype 103 88.0 21 84.0 82 89.1

Pathological data on RNU
Lymph node involvement 0.644

Negative 16 13.7 3 50.0 13 54.2
Positive 14 12.0 3 50.0 11 45.8

Lymphovascular invasion 0.566
Negative 95 81.2 18 72.0 77 83.7
Positive 22 18.8 7 28.0 15 16.3

Resected margin 0.053
Negative 89 76.1 18 72.0 71 77.2
Positive 28 23.9 7 28.0 21 22.8

LND: lymph node dissection, poCY: postoperative serum level of the C-terminus of cytokeratin 19, UC: urothelial 
carcinoma, RNU: radical nephroureterectomy

specific survival (CSS) rates were 87% and 79%, respec-

tively (Figure 2a and b). During the median follow-up

period of 34.0 (1-152) months, 39 (35%) patients died.

The 2-year PFS rate in the HG was 48%, which was sig-

nificantly lower than that in the LG (74%) (p = 0.003)

(Fig. 3a). Furthermore, the 5-year CSS rate in the HG was

51%, which was significantly lower than that in the LG

(86%) (p = 0.002) (Fig. 3b).

Univariate analysis revealed that tumor grade (hazard

ratio [HR], 2.0; p = 0.029), poCY level (HR, 2.9; p =

0.035), LNI (HR, 7.5; p < 0.001), LVI (HR, 2.3; p = 0.020),

and resection margin status (RM; HR, 3.7; p < 0.001)

were significant factors for 2-year PFS. In the multivari-

ate analysis, poCY level (HR, 2.3; 95% confidence interval

[CI] = 1.2-5.3; p = 0.038), LNI (HR, 5.8; 95% CI = 1.2-27.8;

p = 0.003), and RM (HR, 3.4; 95% CI = 1.3-8.7; p = 0.010)

were identified as independent factors for the 2-year PFS

(Table 3).

In contrast, univariate analysis showed that tumor

grade (HR, 9.8; p = 0.028), pT stage (HR, 9.9; p = 0.026),

poCY level (HR, 5.4; p = 0.002), LNI (HR, 8.5; p = 0.003),

and RM (HR, 5.6; p = 0.001) were significant factors for

the 5-year CSS. In the multivariate analysis, the poCY

level (HR, 5.2; 95% CI = 1.7-16.1; p = 0.009) and LNI

(HR, 6.5; 95% CI = 1.4-49.9; p = 0.004) were independent

prognostic factors for the 5-year CSS (Table 3).

Continuous variable Cox regression analyses demon-

strated that each unit increase in postoperative CYFRA

levels significantly impacted key survival outcomes: a

1.1% increase in the risk of disease progression or recur-

rence for PFS (B = 0.011, HR = 1.011, p = 0.003), a 1.2%

increase in cancer-specific mortality risk for CSS (B =

0.012, HR = 1.012, p = 0.002), and a 1.1% increase in

overall mortality risk for OS (B = 0.011, HR = 1.011, p =

0.003).

Table 4 presents the background characteristics of the
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Fig.　2　Progression-free survival (PFS) (a) and cancer-specific survival (CSS) (b) rates in all cohorts. (a) Kaplan–
Meier curve of PFS rate and months after radical nephroureterectomy. The 2- and 5-year PFS rates were 
73% and 66%, respectively. (b) Kaplan–Meier curve of CSS rate and months after radical nephroureterec-
tomy. The 2- and 5-year CSS rates were 87% and 79%, respectively.

PFS                        CSS

117                 87 71                   53                   45                   27Number at risk 117                  98 84                  73                    65                  46

5-year CSS rate: 79%
2-year CSS rate: 87%

5-year PFS rate: 66%
2-year PFS rate: 73%
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patients with recurrent cases. Forty patients had recur-

rence, of whom 26 (65%) were male, with a median age

of 74 (range: 52-75) years. The primary tumor location

was the renal pelvis in 18 (45%) patients. LNI was ob-

served in 10 (25%) patients, subtype histology in 7

(17.5%), LVI positivity in 10 (25%), RM positivity in 12

(30%), and poCY positivity in 10 (25%). Metastases in-

cluded the LNs in 23 (57.5%) patients; the liver in 6

(15%); the lungs in 5 (12.5%); and bone, local recurrence,

and peritoneal seeding in 2 (5%) each. Among the pa-

tients with recurrence, 23 (57.5%) underwent chemother-

apy, with 18 receiving gemcitabine + cisplatin (GC) and 5

(12.5%) receiving ifosfamide + paclitaxel + cisplatin (ITP).

These patients were also categorized into the low group

(LG: n=30) or high group (HG: n=10). Fisher’s exact test

revealed no statistically significant differences between

the two groups in terms of background patient character-

istics (Supplementary Table 1).

Regarding the recurrent cases, median rCSS was 18.1

months (Supplementary Fig. 1). When comparing rCSS

between the poCY HG and LG, the median rCSS in the

HG was 11.2 months, which was significantly shorter

than that in the LG (22.5 months) (p < 0.001) (Supple-

mentary Fig. 2), with patients showing significantly

longer survival (p = 0.001). When comparing rCSS by

chemotherapy regimens, the median rCSS of the patients

who received GC was 24.5 months, and that of those

who received ITP was 20.6 months in the log-rank test,

with no significant differences (p = 0.587) (Supplemen-

tary Fig. 3).

We also examined the poCY threshold of 3.8 ng/mL,

which was calculated using the receiver operating char-

acteristic (ROC) curve. The 2-year PFS rate in the HG

was 37%, which was significantly lower than that in the

LG (70%) (p < 0.001) (Supplementary Fig. 4a). Addition-

ally, the 5-year CSS rate in the HG was 45%, which was

significantly lower than that in the LG (84%) (p < 0.001)

(Supplementary Fig. 4b). Multivariate analysis revealed

that the poCY threshold of 3.8 ng/mL and LNI were

prognostic factors for CSS and PFS (Supplementary Ta-

ble 2).

Discussion

CK19 is an acid-type cytokeratin expressed in epithelial

cells, and its soluble fragments are released during cell

lysis. The CYFRA 21-1 assay, which uses monoclonal an-

tibodies against BM19-21 and KS 19-1, can detect CK19

fragments in the blood. Elevated sCYFRA levels are asso-

ciated with various malignancies and are prognostic pre-

dictors in non-small cell lung cancer14. CK19 is expressed

in urothelial tumors15,16. In this study, we showed that ele-

vated poCY levels significantly correlated with early dis-

ease progression in patients with UTUC who underwent

RNU. Therefore, poCY may serve as a promising postop-

erative predictive biomarker in patients after surgery.

In this study, 117 patients who underwent RNU were

enrolled, and 39 (35%) died during the median follow-up

period of 34.0 (1-152) months. In this cohort, 65% of the
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Fig.　3　Progression-free survival (PFS) (a) and cancer-specific survival (CSS) (b) rates in the high 

(postoperative serum level of the C-terminus of cytokeratin 19 [poCY] ≥ 3.5 ng/mL) and 

low (poCY<3.5 ng/mL) poCY groups. (a) Kaplan–Meier curve of PFS rate and months af-

ter radical nephroureterectomy of each group. In the log-rank test, the PFS rate of the low 

group was significantly longer than that of the high group (p = 0.003). (b) Kaplan–Meier 

curve of CSS rate and months after radical nephroureterectomy of each group. In the log-

rank test, the CSS rate of the low group was significantly longer than that of the high 

group (p = 0.002).
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patients had pT stage 2 or higher disease (pT ≥ 2), and

the 2-year recurrence rate for these patients with pT

stage ≥ 2 was 57%. These results are similar to those of

the Peri-Operative chemotherapy versus sUrveillance in

upper Tract urothelial cancer study (2-year PFS rate of

patients with pT stage ≥ 2: 54%)17, indicating that the

population and treatment results in this study were typi-

cal and that the patients received standard care at our fa-

cility.

Elevated pretreatment sCYFRA levels are recognized as
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Table　3　Univariate and multivariate Cox regression analyses for the prediction of PFS and CSS after treatment with radical 

nephroureterectomy (n = 117)

2-year PFS 5-year CSS

n % HR
95%
CI

p-
value

HR
95%
CI

p-
value

HR
95% 
CI

p-
value

HR
95% 
CI

p-
value

Sex 0.7
0.39–
1.40

0.358 1.4
0.64–
3.23

0.381

Male 86 73.5

Female 31 26.5

Tumor Grade 2.0
1.07–
3.72

0.029 1.8
0.81–
3.86

0.153 9.8
1.2–
19.7

0.028 3.6
0.42–
30.6

0.238

G1, 2 48 41.0

G3 69 59.0

T stage 1.8
0.99–
3.27

0.054 9.9
1.32–
74.6

0.026 4.7
0.54–
39.9

0.161

<pT2 41 35.0

≥pT2 76 65.0

Surgical method 1.1
0.59–
2.12

0.740 6.8
2.34–
20.0

0.090

Open surgery with LND 30 25.6

Laparoscopic surgery 87 74.4

Primary tumor location 1.4
0.76–
2.48

0.290 0.6
0.19–
2.10

0.453

Kidney 62 53.0

Ureter 55 47.0

Histological characteristics 1.8
0.81–
3.98

0.152 3.6
0.92–
11.4

0.078

UC with subtype 14 12.0

UC without subtype 103 88.0

poCY 2.9
1.35–
7.13

0.035 2.3
1.16–
5.32

0.038 5.4
1.92–
15.6

0.002 5.2
1.68-
16.1

0.009

Low (<3.5 ng/mL) 92 78.6

High (≥3.5 ng/mL) 25 21.4

Pathological data on RNU

Lymph node involvement 7.5
1.35–
29.1

0.001 5.8
1.24–
27.8

0.003 8.5
2.04–
31.9

0.003 6.5
1.37–
49.9

0.004

Negative 16 13.7

Positive 14 12.0

Lymphovascular invasion 2.3
1.14–
4.81

0.020 1.3
0.96–
3.22

0.056 2.8
1.10–
7.31

0.058

Negative 95 81.2

Positive 22 18.8

Resected margin 3.7
1.93–
7.13

0.001 3.4
1.33–
8.74

0.010 5.6
2.18–
14.2

0.001 2.9
0.81–
10.4

0.100

Negative 89 76.1

Positive 28 23.9

CI: confidence interval, CSS: cancer-specific survival, HR: hazard ratio, LND: lymph node dissection, PFS: progression-free 

survival, UC: urothelial carcinoma, poCY: postoperative serum level of the C-terminus of cytokeratin 19, RNU: radical nephro-

ureterectomy

independent prognostic predictors16, and sCYFRA has

been associated with tumor invasion, metastasis, clinical

response, and prognosis in bladder urothelial carcinoma

(UC)16,18,19. However, the role of elevated postoperative

CYFRA (poCY) levels in patients with upper tract urothe-

lial carcinoma (UTUC) has not been widely discussed.

Our study sheds light on this aspect, indicating that

while poCY is statistically significant in multivariate

models and continuous Cox regression analyses, its haz-

ard ratios are modest, especially when compared to other

pathological factors. This finding suggests that incre-

mental increases in poCY levels may reflect subtle

changes indicative of residual or micrometastatic disease,

but their impact on clinical outcomes is less pronounced
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Table　4　Background of patients with recurrence af-

ter radical nephroureterectomy (n=40)

n (%) Total (n=40) (%)

Sex

Male 26 (65.0%)

female 14 (35.0%)

Median age, median (in-
terquartile range), years

74 (52–75)

Grade

G2 8 (20.0%)

G3 32 (80.0%)

T stage

≤pT1 5 (12.5%)

pT2 10 (25.0%)

pT3 18 (45.0%)

pT4 7 (17.5%)

N stage

pN0 4 (10.0%)

pN1 5 (12.5%)

pN2 5 (12.5%)

pNx (cN0) 26 (65.0%)

Primary tumor location

Kidney 18 (45.0%)

Ureter 22 (55.0%)

Histological subtype

No 33 (82.5%)

Yes 7 (17.5%)

Lymphovascular invasion

Negative 30 (75.0%)

Positive 10 (25.0%)

Resected margin

Negative 28 (70.0%)

Positive 12 (30.0%)

poCY

<3.5 μg/mL 30 (75.0%)

≥3.5 μg/mL 10 (25.0%)

poCY: postoperative serum level of the C-terminus of 

cytokeratin 19

than that of other established pathological markers.

Given these observations, continuous monitoring of

poCY levels should be considered as an auxiliary tool,

complementing traditional pathological assessments in

the postoperative management of UTUC. This nuanced

understanding supports the integration of poCY monitor-

ing into clinical routines, albeit with a recognition of its

relative limitations compared to more robust pathological

indicators.

It is important to note that our study did not directly

verify the cost implications of poCY monitoring. How-

ever, based on the general cost profiles of similar

biomarkers and diagnostic tests, monitoring poCY could

be more cost-effective compared to more expensive imag-

ing, genetic, and molecular markers. Therefore, integrat-

ing poCY into routine clinical follow-up for UTUC could

offer potential cost savings and improve resource alloca-

tion, aligning with the growing need for cost-efficient

healthcare solutions.

Perioperative treatment for UTUC has several chal-

lenges. First, diagnosing UTUC is difficult. The upper

urinary tract, particularly the ureter, is a relatively small

organ, making it challenging to determine if a tumor

within it is malignant. Additionally, determining if the

tumor has invaded the muscular layer of the narrow ure-

ter is extremely difficult, even with magnetic resonance

imaging, which currently has the highest imaging resolu-

tion. Consequently, preoperative staging is complicated,

leading to a clinical preference for postoperative chemo-

therapy after surgical treatment and patho-logical stag-

ing, which helps avoid overtreatment20. Moreover, post-

operative chemo-therapy is preferred because NAC re-

quires ureteroscopic biopsy, which may lead to tumor

seeding in the lower urinary tract and increase the recur-

rence rate of lower urinary tract tumors21. Conducting

prospective trials is difficult because UTUC is relatively

rare, comprising only 5-10% of all UCs. This low preva-

lence makes it challenging to recruit sufficient patients

for robust studies, resulting in small sample sizes and

less statistically significant outcomes. Furthermore, pa-

tients present with varying stages and grades of disease,

creating heterogeneity that complicates the standardiza-

tion of treatment protocols and drawing generalizable

conclusions across the entire patient population. Conse-

quently, even if a prospective trial protocol is created, the

number of patients meeting the criteria is usually insuffi-

cient. Many prospective trials have been conducted in

the past, although most of them have been terminated

prematurely due to enrollment issues, resulting in incon-

clusive outcomes.

Recently, increasing reports have shown that NAC

yields good outcomes. As mentioned earlier, prospective

trials are challenging to conduct for UC; therefore, no

prospective trial has directly compared NAC to RNU

alone. However, a recent multi-center phase II trial found

that NAC in high-risk patients with UTUC provided a

favorable pathological response, was well-tolerated with

minimal surgery delays, and did not significantly in-

crease perioperative complication risks22. A recent meta-

analysis of 16 studies revealed that NAC could lead to a

pathological complete response or downstaging and that

NAC provides significant oncological benefits in CSS

compared to RNU alone23. Additionally, a multicenter

study in Japan found that the NAC group exhibited sig-
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nificant improvements in OS compared to the ACT

group24. NAC is primarily recommended for LTUC, with

ACT suggested only for patients who cannot undergo

NAC. However, UTUC is anatomically thinner and ex-

pected to invade and metastasize more quickly than

LTUC, indicating that early treatment is even more cru-

cial. Given that NAC improves OS in UTUC over ACT, it

is likely to become the standard of care in UTUC treat-

ment.

Although guidelines recommend adjuvant chemother-

apy (ACT) for patients with stages ≥ ypT2 or ≥pT3 after

RNU, the impact on overall survival (OS) is inconclu-

sive25. Our study identified poCY level as a novel predic-

tive marker for selecting ACT candidates, offering a more

tailored approach beyond conventional pathology. How-

ever, this retrospective, single-center study with limited

cases and a poCY cutoff of 3.5 ng/mL―based on blad-

der13 and lung cancer14 data―may have biases affecting

the findings’ generalizability for upper tract urothelial

carcinoma (UTUC). Despite these limitations, the study

provides valuable insights into poCY as a prognostic

marker in UTUC, highlighting the need for further vali-

dation in larger, multi-center studies with prospective

methodologies.

Conclusions

Our study provides valuable insights into the prognostic

significance of elevated poCY levels in patients with

UTUC who have undergone RNU. In addition to LNI

and RM, poCY was identified as an independent predic-

tor of oncological outcomes, including PFS and CSS. Cli-

nicians can identify patients who may benefit from ACT

independent of conventional pathological factors using

poCY as a predictive biomarker. These findings can

transform patient management and provide a more per-

sonalized and effective approach to treating patients with

UTUC worldwide. However, further validation in larger

cohorts and prospective studies is warranted to fully es-

tablish the clinical utility of poCY in the treatment of

UTUC.
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