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Objectives

To evaluate the predictive role of pre-nephroureterectomy (NU) hydronephrosis on post-NU renal function (RF) change and preserved eligibility rate for adjuvant therapy in patients with upper tract urothelial carcinoma (UTUC).



Patients and methods

This retrospective study collected data of 1018 patients from the Taiwan UTUC Collaboration Group registry of 26 institutions. The patients were divided into two groups based on the absence or presence of pre-NU hydronephrosis. Estimated glomerular filtration rate (eGFR) was calculated pre- and post-NU respectively. The one month post-NU RF change, chronic kidney disease (CKD) progression, and the preserved eligibility rate for adjuvant therapy were compared for each CKD stage.



Results

404 (39.2%) patients without and 614 (60.8%) patients with pre-NU hydronephrosis were enrolled. The median post-NU change in the eGFR was significantly lower in the hydronephrosis group (-3.84 versus -12.88, p<0.001). Pre-NU hydronephrosis was associated with a lower post-NU CKD progression rate (33.1% versus 50.7%, p< 0.001) and was an independent protective factor for RF decline after covariate adjustment (OR=0.46, p<0.001). Patients with pre-NU hydronephrosis had a higher preserved eligibility rate for either adjuvant cisplatin-based chemotherapy (OR=3.09, 95%CI 1.95–4.69) or immune-oncology therapy (OR=2.31, 95%CI 1.23–4.34).



Conclusion

Pre-NU hydronephrosis is an independent protective predictor for post-NU RF decline, CKD progression, and eligibility for adjuvant therapy. With cautious selection for those unfavorably prognostic, non-metastatic UTUC patients with preoperative hydronephrosis, adjuvant rather than neoadjuvant therapy could be considered due to higher chance of preserving eligibility.
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Introduction

Upper tract urothelial carcinoma (UTUC), involving renal pelvis or ureter instead of the bladder, accounts for 5-10% of all urothelial cancers (1). As such, UTUC is a relatively uncommon urothelial carcinoma. Its prevalence was reported to be 101 per million people in European countries (2). The current definitive treatment for localized UTUC is radical nephroureterectomy (NU) combined with bladder cuff excision. Nephron sparing surgery could only be reserved for patients with low risk UTUC as an alternative option, but not the standard of care (3). Since radical NU is inevitable for localized UTUC, post-NU renal function (RF) decline may be a major concern for patient prognosis and an obstacle to providing adjuvant therapy, such as chemotherapy or immuno-oncology (IO) therapy (4).

Radical nephrectomy has been well documented to have a negative impact on RF and may facilitate chronic kidney disease (CKD) development (5, 6). However, the current literature focusing on post-NU RF decline is relatively sparse. Instead of reporting RF quantitative measurements, it mainly focused on the RF eligibility for post NU adjuvant cisplatin-based chemotherapy (CBCT). Few studies have fully elucidated post-NU RF changes in patients with different CKD stages (I to V). Along with various emerging post-NU adjuvant therapy modalities addressing different RF constraints, a larger-scale study is required to further investigate the actual impact of NU on RF decline for patients with different pre-NU CKD stage.

For UTUC patients with pathological confirmation of muscularis invasion or regional lymph node involvement, adjuvant chemotherapy or IO therapy demonstrated benefit in prolonging disease free survival (7–9). However, the Galsky criteria defined an eligible RF for CBCT was eGFR ≥ 60 mL/min/1.73 m2, whereas eGFR ≥ 30 mL/min/1.73m2 was considered suitable for Nivolumab treatment since current evidences were very limited for patients with severe renal impairment (eGFR< 30 mL/min/1.73m2) (10, 11). Therefore, a remarkable decline of RF after surgery may preclude those patients from receiving adjuvant therapy. Thus, we aimed to compare the eligibility rates between neoadjuvant and adjuvant therapies based on the different RF criteria.

Ipsilateral pre-NU hydronephrosis has been proposed as an independent predictor of post-NU RF decline (12, 13). However, the predictive role of hydronephrosis for post-NU RF decline has not been fully explored in patients with different pre-NU CKD stages, especially stage III and IV. The association between pre-NU hydronephrosis and RF preservation for adjuvant treatment is of special interest to the community in order to make personalized treatment decisions. We hypothesized that pre-NU hydronephrosis was an independent protective factor for post-NU RF decline no matter which pre-NU CKD stage the patient was in. Hence, we aimed to identify the predictive role of pre-NU hydronephrosis in each CKD stratum by comprehensively analyzing a multi-institutional registry database. This would assist in decision-making when considering neoadjuvant or adjuvant therapy in combination with NU for non-metastatic UTUC patients with unfavorable prognosis.



Patients and methods


Database information

A multicenter registry database, created by the Taiwan UTUC Collaboration Group, was used to analyze patients with UTUC from 2001 to 2021 among 26 secondary and tertiary referral hospitals in Taiwan. The Internal Review Board of each participating hospital granted ethical approval and waived informed consent from all patients in the database. To ensure data consistency and accuracy and avoid discrepancies, consensus meetings were held and data acquisition protocols were established. According to the consensus meetings, 124 clinicopathological parameters were recorded. All identifiable personal information was removed to protect the privacy.



Data collection

From March 01, 2001 to March 31, 2021, a total of 4016 patients with UTUC who undergo NU as the primary surgery were enrolled from the Taiwan UTUC Collaboration Group registry database for analysis. Patients with missing data on any of the variables for analysis were excluded (n = 2787). Patients younger than 18 years (n = 5), with end-stage renal disease prior to surgery (n = 156), who received kidney transplantation (n = 16), or had undergone NU previously (n = 10) were excluded. Patients who had received neoadjuvant chemotherapy (NAC) prior to surgery (n = 23) or who underwent bilateral NU simultaneously (n = 1) were also excluded from the study (Supplementary Figure S1).

Demographic data, including age, sex, comorbidities (hypertension, diabetes mellitus, or coronary artery disease), tumor site (right or left), location (renal pelvis only or ureter involvement), ipsilateral hydronephrosis (presence or absence), tumor focality (single or multiple), and tumor size, were collected. Ipsilateral hydronephrosis was defined as the hydronephrosis presenting on the same side as tumor involvement. Pathological tumor staging was recorded according to the eighth edition of the American Joint Committee on Cancer Staging Manual. Post-NU events such as sepsis or shock were also recorded (Table 1).


Table 1 | Patient demographics grouped by pre-NU hydronephrosis.





RF measurements and outcome

For RF evaluation, eGFR was calculated using the CKD Epidemiology Collaboration (CKD-EPI) equation 2021, which incorporates serum creatinine, age, and sex for estimation (14).

eGFR (mL/min/1.73m2) =  

where Scr is serum creatinine, κ is 0.7 for women and 0.9 for men, and α is -0.241 for women and -0.302 for men. Min indicates the minimum SCr/κ or 1, and Max indicates the maximum SCr/κ or 1.

Three other equations for eGFR estimation, namely the CKD-EPI 2009, isotope-dilution mass spectrometry-modification of diet in renal disease (IDMS-MDRD), and Taiwan MDRD were also included to test the robustness of the statistical results (15–17).

The quantitative RF outcome, post-NU eGFR change (ΔeGFR), was calculated as

ΔeGFR = (eGFR within one month post-NU) – (pre-NU eGFR).

A more negative ΔeGFR indicated an increased RF decline post-NU. Pre-NU serum creatinine levels were measured upon admission for surgery. Post-NU serum creatinine levels were measured during clinic follow-up within one month after surgery.

The post-NU CKD progression was a binary outcome variable and defined as the post-NU eGFR decline either greater than or equal to 25% from the baseline (18, 19). Furthermore, the eGFR was stratified into CKD stages I to V according to the Kidney Disease: Improving Global Outcomes 2012 clinical practice guidelines (5). For testing the robustness of our findings, another definition of CKD progression was also adopted and was defined as the post-NU incremental progression to higher CKD stage.

Although an eGFR greater than or equal to 60 mL/min/1.73m2 was considered eligible for CBCT, a more lenient criterion of eGFR greater than or equal to 50 mL/min/1.73m2 was also adopted (10, 20). On the basis of the RF criterion, patients with UTUC who were judged to be eligible for neoadjuvant treatment preoperatively but underwent NU first may turn ineligible for adjuvant treatment due to post-NU RF decline. Two indicators, preserved and overall eligibility rates

Preserved eligibility rate =

	

Overall eligibility rate = (Number of eligible patients)/(Number of cohorts), were applied for the analysis.



Statistical analysis

All categorical demographic variables were compared using χ2 tests. Numerical variables without a normal distribution are reported as median and interquartile range (IQR) and compared using the Mann–Whitney U test. Continuous outcome variables with normal distribution are reported as means and standard deviations and compared using Student’s t-test. Univariable and multivariable linear regression analyses were performed for the continuous outcome variable, ΔeGFR, and univariable and multivariable logistic regression analyses were performed for the binary outcome variable, CKD progression. All p-values were two-tailed, and p< 0.05 was considered statistically significant at 95% confidence intervals (CI). SPSS version 25 and R version 4.0.3 software were used for the statistical analysis. GraphPad Prism 9 software was used to generate graphs and plots.




Results


Clinicopathological characteristics of the study cohort and patient groups

After implementing the exclusion criteria described above, 1018 patients with UTUC were enrolled in the study cohort. The median age was 69.0 years (IQR 62–76 years), and 47.2% of the patients were male. The patients were divided into two groups based on the absence or presence of pre-NU hydronephrosis. Group 1 consisted of 404 (39.2%) patients without pre-NU hydronephrosis and group 2 consisted of 614 (60.8%) patients with pre-NU hydronephrosis. The number of patients with CKD stages I-V pre-NU were 100 (9.8%), 316 (31.0%), 431 (42.3%), 111 (10.9%), and 60 (5.9%), respectively. Comparing the clinicopathologic characteristics between the two groups, most characteristics did not show any statistical difference, except for hypertension (p< 0.001) and UTUC involving the ureter (p< 0.001) (Table 1).

The median pre-NU eGFR was 54.02 mL/min/1.73m2 (IQR 37.75–71.36 mL/min/1.73m2), and the median post-NU eGFR was 44.33 mL/min/1.73m2 (IQR 29.22–58.48 mL/min/1.73m2). The mean ΔeGFR of the entire cohort within one month post-NU was -10.14 mL/min/1.73m2 (range -79.80 to 41.00 mL/min/1.73m2), which represented a marked postoperative eGFR decline.



Distribution and comparison of post-NU ΔeGFR between the patient groups

The distribution of post-NU ΔeGFR was compared between the two patient groups. The median ΔeGFR values in the absence and presence of pre-NU hydronephrosis were -12.88 and -3.84 mL/min/1.73m2, respectively. Patients with pre-NU hydronephrosis (group2) had a significantly lower (p< 0.001) eGFR decline post-NU than those without pre-NU hydronephrosis (group1), as determined by the Mann–Whitney U test (Figure 1).




Figure 1 | The box plot compares post-NU ΔeGFR between the two patient groups within one month post-NU. † Post-NU eGFR change = ΔeGFR = (1 month post-NU eGFR) – (pre-NU eGFR). *Statistically significant using Mann-Whitney U test.



Linear regression was performed to quantify the impact of hydronephrosis on ΔeGFR. In univariable analysis, pre-NU hydronephrosis was significantly associated with a lower eGFR decline post-NU (Coefficient B value = +6.06, 95% CI 4.05–8.07). Multivariable linear regression analysis was performed to adjust for other covariates that may affect ΔeGFR. When comparing patients with and without hydronephrosis, pre-NU hydronephrosis positively correlated with post-NU ΔeGFR even after adjustment (Table 2; B value = +5.11, 95% CI 3.42–6.81). The positive coefficient B of ΔeGFR indicated a protective effect of pre-NU hydronephrosis. Additionally, hydronephrosis had the strongest effect (standardized beta = 0.15) on post-NU ΔeGFR among all the analyzed covariates.


Table 2 | Multiple linear regression of post-NU eGFR change† (n = 1018).



To test the robustness of the post-NU ΔeGFR comparison findings, four different eGFR estimation equations were applied: CKD-EPI 2021, CKD-EPI 2009, IDMS-MDRD, and the Taiwan MDRD. The above statistical significance was consistently valid in each case.

The scatter plot of post-NU ΔeGFR versus pre-NU eGFR demonstrates the distributions of the patients in the two groups (Supplementary Figure S2). The negative slope of the regression lines indicates that the better the patients’ RF pre-NU, the more would be their eGFR decline post-NU. Furthermore, the eGFR slope decline in patients with pre-NU hydronephrosis was lesser compared to those without (-0.303 vs -0.398, p = 0.009), which indicates that the presence of hydronephrosis played a protective role against RF decline.



Association between CKD progression at one month post-NU and the presence of pre-NU hydronephrosis

Post-NU CKD progression was defined as eGFR decline greater than or equal to 25% at one month post-NU. Pre-NU hydronephrosis was associated with a lower CKD progression rate post-NU (Figure 2; 33.1% in group 2 versus 50.7% in group 1, χ2 test, p< 0.001).




Figure 2 | The waterfall plots compare CKD progression‡ rates between the two patient groups. †Post-NU eGFR change (%) =   ‡CKD progression = post-NU eGFR decline ≥ 25% from baseline.



Pre-NU hydronephrosis was associated with less CKD progression according to the univariable analysis [Table 3; odds ratio (OR) = 0.48, 95% CI 0.37–0.62, p< 0.001]. After adjustment for other covariates in the multivariable analysis, hydronephrosis was a strong independent protective factor for CKD progression (Table 3; OR = 0.46, 95% CI 0.35–0.60, p< 0.001). The association was also confirmed either in univariable (OR = 0.51, 95% CI 0.39–0.66, p< 0.001) and multivariable analysis (OR = 0.50, 95% CI 0.39–0.65, p< 0.001) when redefining the CKD progression as the post-NU incremental progression to higher CKD stage (Supplementary Table S1).


Table 3 | Logistic regression of post-NU CKD progression† (↓eGFR ≥25%) (n = 1018).





Comparison of post-NU ΔeGFR between the two groups stratified by pre-NU CKD stage

ΔeGFR was further analyzed and stratified into stages I to V CKD based on pre-NU eGFR. The mean ΔeGFR values were -30.26 (-31.1%), -15.52 (-21.0%), -5.15 (-11.0%), -1.31 (-6.3%), -0.41 (4.0%) in patients with stages I to V CKD, respectively (Supplementary Table S2). The comparison of mean post-NU ΔeGFR between the two groups for each CKD stage revealed that pre-NU hydronephrosis patients with stages II (p< 0.001) and III (p = 0.009) CKD had significantly lower eGFR decline post-NU compared to the pre-NU patients without hydronephrosis. However, significant differences were not observed between patients of the two groups with stage I, IV and V CKD (Figure 3).




Figure 3 | The comparison of mean post-NU ΔeGFR between the two patient groups stratified by pre-NU CKD stages. †Post-NU ΔeGFR = (1 month post-NU eGFR) – (pre-NU eGFR). *Statistically significant using Student’s t-test.



While adjusting for age, hypertension, tumor focality, pathological p stage and pre-NU eGFR by multivariable linear regression, the pre-NU hydronephrosis patients with stages II and III CKD demonstrated significantly less eGFR decline post-NU, indicated by the coefficient B-values 9.27 (p< 0.001) and 3.79 (p = 0.002), respectively (Supplementary Table S2). Additionally, the significantly positive coefficient B for the ΔeGFR indicated the protective effect of pre-NU hydronephrosis in patients with stages II and III CKD. Furthermore, a protective effect with marginal trend towards significance (p = 0.054) was observed in pre-NU hydronephrosis patients with stage IV CKD.



Eligibility for post-NU CBCT based on RF and the positive effect of pre-NU hydronephrosis

According to the RF criteria, 416 patients in the cohort were judged to be eligible for CBCT (eGFR ≥ 60 mL/min/1.73m2) pre-NU. However, only 192 (46.2%) patients preserved their eligibility for adjuvant CBCT one month post-NU. The preserved eligibility rate of patients without and with hydronephrosis were 32.8% and 56.4%, respectively (Figure 4). Therefore, patients with pre-NU hydronephrosis had a significantly higher preserved eligibility rate postoperatively for adjuvant CBCT (χ² tests, p< 0.001). Moreover, hydronephrosis was a significant protective predictor of preserved eligibility for adjuvant CBCT according to both univariable (OR = 2.65, 95% CI 1.77-3.97, p< 0.001) and multivariable (OR = 3.09, 95% CI 1.95–4.69, p< 0.001) analyses (Table 4). Conversely, age ≥ 70 years was a significant risk factor for retaining adjuvant CBCT eligibility (OR = 0.46, 95% CI 0.29-0.72, p = 0.001).




Figure 4 | The preserved eligibility of adjuvant treatment for post-NU patients grouped by the absence and presence of pre-NU hydronephrosis. CBCT, cisplatin-based chemotherapy; IO, immuno-oncology therapy; RF, renal function. † No evidence-supported eligibility for IO therapy if eGFR< 30 mL/min/1.73m2. * Statistically significant using χ2 test.




Table 4 | Logistic regression of preserved RF eligibility for post-NU adjuvant therapy.



The overall eligibility rate for adjuvant CBCT was 40.9% pre-NU but decreased to 18.9% post-NU for the entire cohort. In addition, it was 44.6% pre-NU but decreased to 14.6% post-NU for patients without hydronephrosis, whereas 38.4% pre-NU decreased to 21.7% post-NU for patients with hydronephrosis.

We further compared the eligibility rates by varying the RF criterion. If the criterion for adjuvant CBCT eligibility was loosened to eGFR ≥ 50 mL/min/1.73m2, we found that 355 out of 575 (61.7%) patients were eligible for adjuvant CBCT. The preserved eligibility rates for patients without and with hydronephrosis were 54.0% and 67.2%, respectively (Figure 4; χ² test, p = 0.001). Pre-NU hydronephrosis was still a significant protective predictor of preserved eligibility for adjuvant CBCT postoperatively according to the multivariable analysis (Table 4; OR=2.28, 95% CI 1.56–3.35, p< 0.001).



Evidence-supported eligibility for post-NU IO therapy based on RF and the positive effect of pre-NU hydronephrosis

Post-NU adjuvant IO therapy such as nivolumab may be considered for patients with UTUC who are ineligible for CBCT (8). However, current evidences were very limited for patients with severe renal impairment (eGFR< 30 mL/min/1.73m2) (11). Hence, evidence-supported RF criterion for adjuvant IO therapy was defined as eGFR ≥ 30 mL/min/1.73m2. Among the preoperative stage IIIa (30 mL/min/1.73m2 ≤ eGFR< 45 mL/min/1.73m2) CKD patients (n = 193, 19.0%) in our study cohort, 78 patients were without pre-NU hydronephrosis and 115 had pre-NU hydronephrosis. The preserved adjuvant IO therapy eligibility rates of patients without and with hydronephrosis were 53.8% and 72.2%, respectively (Figure 4; χ² test, p = 0.009). The presence of hydronephrosis was significantly associated with a greater chance of preserved eligibility for adjuvant IO therapy according to both univariable (OR = 2.22, 95% CI 1.22–4.07, p = 0.009) and multivariable logistic regression (OR = 2.31, 95% CI 1.23–4.34, p = 0.009) analysis (Table 4).




Discussion

This study demonstrates that patients with pre-existing ipsilateral hydronephrosis who underwent NU for UTUC experienced less RF decline than those without hydronephrosis. We identified pre-NU hydronephrosis as an independent protective predictor for RF decline in patients with UTUC who received NU as the primary treatment, first, the positive coefficient B (5.11) in multivariable linear regression analysis for post-NU ΔeGFR; second, the low odds ratio (0.46) for CKD progression in the entire cohort; third, the protective effect in patients with pre-NU CKD stages II and III; and fourth, the higher preserved eligibility rate for adjuvant CBCT (OR = 3.09) or IO therapy (OR = 2.31).

Studies have shown that pre-NU hydronephrosis is an independent predictor for patients who are eligible for CBCT (12, 13). However, the number of patients in these studies was relatively small and mainly focused on their eligibility for adjuvant CBCT. Our research furthered the investigation of post-NU RF change not only in terms of a dichotomous eligibility outcome, but also in the quantitative measurement of ΔeGFR with effect size detection for each CKD stratum (stages I–V), thoroughly delineating the RF decline pattern in patients with UTUC who underwent NU. To our knowledge, this study comprised one of the largest multi-institutional patient cohorts focusing on post-NU RF decline. Additionally, this is the first study reporting the protective effect of hydronephrosis for post-NU RF decline in patients with stage III CKD.

This study aims to identify the clinically useful predictors for post-NU RF decline, which are available in daily pre-NU assessment. The association between ipsilateral pre-NU hydronephrosis and post-NU eGFR change was confirmed in the present study. However, the relationship was suggested to be association rather than causation. One possible mechanism by which hydronephrosis protects RF from decline could be explained as follows. Preoperative ipsilateral hydronephrosis represents obstruction of the urinary tract, which is usually caused by intramural growth of the tumor. Theoretically, the slowly developing urinary tract obstruction leads to ipsilateral kidney injury, and the contralateral kidney gradually compensates for the glomerular filtration. The compensation mechanism had been observed in animal models but no direct evidence had been proven in the human UTUC setting yet (21, 22). Therefore, further prospective study design with split-renal function measurement, such as Tc-99m DTPA renal scan, may be suggested to verify this hypothesis in the future.

Owing to the rare nature of the cancer, the prevalence of CKD in patients with UTUC, both pre- and post-NU, has been poorly reported. We have summarized the preoperative CKD stage distribution in Table 1 and found that 42.3% of patients had stage III CKD and 59.1% had renal insufficiency (eGFR< 60 mL/min/1.73m2). Hence, CKD is highly prevalent in patients with UTUC. Only less than a half of patients (40.9%) had an adequate eGFR to receive neoadjuvant CBCT. These findings were consistent with those reported by Lane et al. (4) Furthermore, the overall eligibility rate of UTUC patients for adjuvant CBCT reduced to 18.9% post-NU. This result is similar to that reported from previous studies (4, 23).

Deterioration of RF post-NU is a major concern. Patients with UTUC have poor baseline RF and overall health condition than those with renal cell carcinoma (RCC) (24). This study revealed that the mean of ΔeGFR one month after NU were -30.26(-31.1%), -15.52(-21.0%), -5.15(-11.0%), -1.31(-6.3%) in CKD stage I to IV patients, respectively. In addition, the amplitude of RF decline was even greater in patients with UTUC without hydronephrosis. Although the long-term RF change was not reported due to data constraints, the short-term RF decline in patients with UTUC was an impediment and crucial to adjuvant therapy in the post-NU golden period (~1-3 months) (25). Thus, our findings confirmed the marked short-term RF decline post-NU, potentially eliminating the chance for adjuvant therapy (23). The long-term RF change post-NU has been inconsistently reported. Kaag et al. reported that the RF decline post-NU did not recover over time (26). However, in case of patients with RCC, a significant RF drop was also observed in the first 3 months after radical nephrectomy, which gradually recovered in the following 24-60 months after surgery (27, 28). However, it is doubtful to apply the findings in patients with RCC status post radical nephrectomy to patients with UTUC who had undergone NU.

The choice of neoadjuvant chemotherapy (NAC) or adjuvant chemotherapy (AC) in combination with definitive NU is still under debate (7). NAC offers favorable pathologic response, better tumor downstaging rate, and improves overall survival (OS) and cancer-specific survival (CSS) compared to NU alone (29). Similarly, utilization of AC yields longer OS, CSS, and even disease-free survival (DFS), compared to NU alone (9, 25, 29, 30). The results from the peri-operative chemotherapy versus surveillance in upper tract urothelial cancer (POUT) trial illustrated that gemcitabine-platinum combination chemotherapy within 90 days post-NU improves DFS and should be considered as a new standard of care in patients with locally advanced UTUC (9). A systematic review with meta-analysis supports the benefit of perioperative chemotherapy, and advocates AC more than NAC (31). Despite the level of evidence being stronger in favor of AC, NAC is still advocated because of the fact that less than 40% of the patients who were eligible for CBCT pre-NU remained eligible post-NU (7). However, predicting whether patients have higher tumor stage or adverse histologic characteristics pre-NU is arduous (32). The biopsies taken from ureteroscopy or retrograde intrarenal surgery tend to underestimate the actual disease severity (33). Additionally, for patients with non-muscle invasive UTUC, NAC might be an overtreatment. Finally, NAC may delay patients from receiving definitive surgical treatment, especially in those with chemo-resistant disease (34). Some patients may even become poor candidates for definitive NU after NAC.

Although AC is advocated more than NAC, the major limitation of AC delivery in UTUC is impaired RF post-NU. According to the Galsky criteria, reduced RF (eGFR< 60 mL/min/1.73m2) disqualified patients for CBCT (10, 31). However, our findings suggest that pre-NU hydronephrosis is an independent protective predictor from short-term RF decline. On the other hand, previous studies indicated that pre-NU hydronephrosis was associated with poor prognosis, such as disease progression, shortened OS, CSS, and DFS; thus, radical NU would be the prioritized choice in those patients (35–37). Delayed NU was also shown to be associated with a higher risk of disease recurrence and cancer-specific mortality in patients with ureteral urothelial carcinoma, the main cause of hydronephrosis (38). The present study revealed that 56.4% of patients with pre-NU hydronephrosis preserved eligibility for post-NU adjuvant CBCT, compared to 32.8% of patients without hydronephrosis. Together with these evidences, for those UTUC patients with pre-NU hydronephrosis, adjuvant CBCT seems to be more adequate than neoadjuvant setting.

The present study, however, has some limitations. First, our cohort was retrospective. Second, the degree of preoperative hydronephrosis was not documented; therefore, the correlation between hydronephrosis severity and RF decline could not be evaluated. Third, the long-term renal function follow-up data was lacking, however, it was beyond the scope of our study which focused on the short-term period of post-NU adjuvant therapy. Finally, the RF was determined using the eGFR estimation. However, more detailed nephrological information such as proteinuria, 24h urine creatinine clearance, renal scintigraphy or magnetic resonance urography was not available in the registry database.



Conclusions

Our study confirmed that preoperative ipsilateral hydronephrosis is an independent protective predictor not only for post-NU RF decline in CKD stage II and III but also for CKD progression and preservation of eligibility for CBCT or IO therapy. With cautious selection for those unfavorable prognostic non-metastatic UTUC patients with preoperative hydronephrosis, adjuvant therapy following definitive NU rather than neoadjuvant setting could be considered due to higher chance of preserving eligibility for adjuvant treatment.
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Tumor size 0.829
<2cm 243 (23.9) 95 (23.5) 148 (24.1)
>2cm 775 (76.1) 309 (76.5) 466 (75.9)

Tumor focality 0.061
Single 650 (63.9) 272 (67.3) 378 (61.6)
Multiple 368 (36.1) 132 (32.7) 236 (38.4)

Pathologic T stage ‘ 0.527
<pT3 547 (53.7) 222 (55.0) 325 (52.9)
>pT3 471 (46.3) 182 (45.0) 289 (47.1)

Post-NU sepsis 2(0.2) 0(0) 2(0.3) 0.251

Post-NU shock 11 (1.1) 3(0.7) 8(1.3) 0.398

NU, Nephroureterectomy; CKD, Chronic kidney disease; IQR, Interquartile range.
*Statistically significant in %2 test.





