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Background: Studies regarding the prevalence and factors associated with severe pre-operative chronic 
kidney disease (CKD) in upper tract urinary carcinoma (UTUC) patients were rare due to the low prevalence 
of UTUC. We conducted the present study to investigate the prevalence, clinicopathological features, and 
prognosis in UTUC patients with severe preoperative CKD.
Methods: The study included 731 patients with UTUC treated with radical nephroureterectomy 
(RNU) in a large Chinese center. Estimated glomerular filtration rate (eGFR) was calculated by re-
expressed Modification of Diet in Renal Disease (MDRD) formulas for the Chinese population. Severe 
preoperative CKD was defined as CKD stage 4–5 (eGFR <30 mL/min). Relationships of CKD stage 4–5 
with clinicopathological characteristics, overall survival (OS), cancer-specific survival (CSS), contralateral 
recurrence-free survival and intravesical recurrence (IVR)-free survival were analyzed.
Results: A total of 73 (10.0%) patients presented severe preoperative CKD in this cohort. Multivariate 
logistic analysis indicated that female gender (OR =1.791; 95% CI: 1.018–3.150; P=0.043), lower BMI (OR 
=0.452; 95% CI: 0.262–0.778; P=0.004), concomitant bladder tumor (OR =2.944; 95% CI: 1.360–6.373; 
P=0.006), lower pathological T stage (OR =0.578; 95% CI: 0.339–0.984; P=0.043), tumor necrosis (OR 
=2.764; 95% CI: 1.411–5.416; P=0.003), and exposure of aristolochic acid (AA) (OR =3.115; 95% CI: 1.536–
6.316; P=0.002) were significantly related to severe CKD. Multivariate Cox’s regression analysis showed that 
severe preoperative CKD was significantly associated with worse OS (HR =1.840; 95% CI: 1.150–2.944; 
P=0.011) and worse contralateral recurrence-free survival (HR =3.269; 95% CI: 1.607–6.650; P=0.001), 
while no statistical difference in terms of CSS or IVR-free survival were noticed.
Conclusions: Female gender, lower BMI, concomitant bladder tumor, lower pathological T stage, 
exposure of AA, and tumor necrosis were independently associated with severe preoperative CKD in 
UTUC patients. UTUC patients with severe preoperative CKD possess worse OS and higher possibility of 
contralateral upper urinary tract recurrence.
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Introduction

Upper tract urinary carcinoma (UTUC) is any carcinoma 
that arises from the urothelium of the urinary tract from 
the renal pelvis to the distal ureter. UTUC is relatively 
rare, with an approximate annual incidence of 1–2 cases 
per 100,000, and it accounts for only 5% to 10% of all 
urothelial carcinomas (1,2). However, UTUC has a high 
incidence in China and is often complicated by chronic 
kidney disease (CKD), possibly related to exposure to 
aristolochic acids (AA) (3,4). It is generally acknowledged 
that radical nephroureterectomy (RNU) with excision of 
the bladder cuff is the standard procedure for the patients 
with UTUC (5-7). Nevertheless, chances are that kidney 
function is compromised due to solitary kidney, and renal 
replacement therapy (kidney transplant or dialysis) is the 
inevitable outcome for certain patients. 

Only a few studies have reported the prevalence and 
factors associated with baseline kidney function in UTUC 
patients because of the low prevalence of UTUC. It was 
reported that the prevalence of preoperative CKD was 
much higher in UTUC patients than in the normal Chinese 
population and patients with end-stage renal disease had 
a higher risk for UTUC, and the tumor stage and tumor 
grade of UTUC increased with the severity preoperative 
CKD stage (8). However, few articles focused on the 
population of patients with severe preoperative CKD (eGFR 
<30 mL/min), which faces a much higher probability of 
renal replacement therapy due to the decline in renal 
function after surgery. Therefore, we conducted the present 
study to investigate the prevalence, clinicopathological 
features, and prognosis in UTUC patients with severe 
preoperative CKD.

Methods

Patient enrollment and evaluation

Between January 2002 and December 2011, 883 consecutive 
patients diagnosed histologically with UTUC received 
surgical treatment in the Department of Urology, Peking 
University First Hospital. One hundred and fifty-two 
patients were excluded from this study because of missing 
follow-up data (n=74); accompanying other malignancies 

(n=6); receiving other treatment than RNU (n=72). Finally, 
731 patients were enrolled. All patients underwent standard 
RNU with bladder cuff resection through an extravesical 
approach. In the extravesical technique, the intramural 
portion of the ureter was completely dissected. With gentle 
traction on the ureter, a right-angle clamp or stapler was 
used to transect the distal ureter with its bladder cuff. The 
bladder was also closed with a two-layer suture. Routine 
lymph node dissection was performed when enlarged lymph 
nodes were found by preoperative imaging or intraoperative 
observation. The status of those patient who did not 
received lymph node dissection was defined as pNx.

eGFR was calculated using re-expressed Modification of 
Diet in Renal Disease (MDRD) formulas modified based 
on the Chinese population [eGFR (mL/min/1.73 m2)  
=175 × Scr-1.234 × age-0.179 (×0.79 if female)] (9). CKD stage 
was determined by the criterion provided by the American 
National Kidney Foundation. Severe preoperative CKD 
was defined as CKD stage 4–5 (eGFR <30 mL/min). 
Exposure to AA was defined as a history of long-term 
exposure (>3 months) of intermittent intake of regular 
doses of AA-containing traditional Chinese medicine. 
Staging was assessed according to the 2002 Union for 
International Cancer Control (UICC) TNM classification 
guidelines. Tumor grade was determined by the Word 
Health Organization (WHO) classification of 1973. Tumor 
multifocality was defined as the synchronous presence of 
two or more pathologically confirmed macroscopic tumors 
in the upper tract. Bilateral UTUC was defined as bilateral 
urothelial carcinoma on preoperative imaging, and the 
imaging result was confirmed using pathology. The clinical 
and histological characteristics were reviewed and collected 
from an electronic database of the patients’ medical records.

For patients who were followed at our institute, the 
follow-up regimen included cystoscopy every 3 months for 
the first 3 years. The cystoscopy intervals were extended 
to 1 year thereafter. Chest X-ray, urine cytology, serum 
creatinine test, and abdominal ultrasound or CT/MRI were 
performed at the same time.

New contralateral was defined as urothelial carcinoma 
in the contralateral upper urinary tract that was confirmed 
by pathology or positive urine cytology plus direct 
visualization of the tumors by endoscopy or conclusive 
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imaging study. Intravesical recurrence (IVR) was defined as 
finding a subsequent bladder tumor during cystoscopy, and 
it was confirmed by pathology (10). Cancer-specific survival 
(CSS), contralateral recurrence-free survival and IVR-free 
survival were determined at the last follow-up based on the 
examination results. Overall survival (OS) was determined 
by a review of the patients’ medical records and from the 
Chinese National Statistical Office database.

Statistical analysis

All the data were analyzed by SPSS 22.0 (IBM Corp, 
Armonk, NY, USA). Pearson’s test and the Chi-square 
test were used to determine the distribution of categorical 
variables, and the Mann-Whitney U test was used for 
continuous variables. Multivariate logistic regression was 
used to calculate the predictive factors. Univariate analysis 
using the log-rank test and multivariate analysis using 
Cox’s proportional hazard regression model were used. 
Only those variables that were identified as significant in 
the univariate analysis were included in the multivariate 
analysis. All reported P values were 2 sided with statistical 
significance considered at P<0.05.

Results

Clinical and histological characteristics

The patients included 319 (43.6%) men and 412 (56.4%) 
women with an average age of 66 [20–90] years [a median age 
of 69 (IQR 60–75)] at the time of surgery. In all, 73 patients 
suffered from severe CKD (eGFR <30 mL/min), while 658 
patients had CKD stage 3 or less (eGFR ≥30 mL/min).  
Forty-seven (64.4%) of the patients with severe CKD 
suffered from renal function decrease with a median 
decreased eGFR of 2.31 (IQR 0.90–4.90) mL/min and 54 
(74.0%) of them underwent dialysis after surgery. In our 
cohort, 98 (13.4%) patients received lymph node dissection 
with a median lymph node number of 3 (IQR 2–6) and a 
mean number of 4.6 (range, 0–31). 50 of them were pN+ 
with a median positive lymph node number of 1 (IQR 0–1) 
and a mean number of 1.4 (range, 0–23). The status of those 
patient who did not received lymph node dissection was 
defined as pNx. The ratio of pNx vs. pN+ was 633 vs. 50.

The patient clinical and histological data, stratified 
according to the CKD stage, are shown in Table 1 and 
Table S1. The univariate analysis indicated that patients 
with severe CKD tended to be female (P=0.007) and to 

have lower body mass index (BMI) (P=0.003), synchronous 
bilateral tumors (P=0.001), concomitant bladder tumor 
(P<0.001), multifocal upper tract tumors (P=0.001), lower 
pathological T stage (P=0.038), exposure of AA (P<0.001), 
and tumor necrosis (P<0.001). In multivariate logistic 
regression, after controlling for clinical factors, female 
gender (OR =1.791; 95% CI: 1.018–3.150; P=0.043), 
lower BMI (OR =0.452; 95% CI: 0.262–0.778; P=0.004), 
concomitant bladder tumor (OR =2.944; 95% CI: 1.360–
6.373; P=0.006), lower pathological T stage (OR =0.578; 
95% CI: 0.339–0.984; P=0.043), tumor necrosis(OR 
=2.764; 95% CI: 1.411–5.416; P=0.003), and exposure of 
AA (OR =3.115; 95% CI: 1.536–6.316; P=0.002)were still 
significantly related to severe CKD. 

Predictive role on oncologic outcomes

The median follow-up duration of this cohort of patients 
was 44 (IQR 12–155) months. In all, 160 (21.9%) patients 
died, and 133 (18.2%) died of urothelial cancer. In the 
cohort of patients with severe CKD, 25 (34.2%) patient 
died. Seventeen (23.3%) patients died of UTUC, and 8 
(11.0%) patients died from life in dialysis or other reasons. 
Moreover, new contralateral UTUC occurred in 41 (5.61%) 
cases. The 5-year OS and CSS were 83.9% and 86.2%, 
respectively. 

Kaplan-Meier analysis showed that severe preoperative 
CKD was significantly associated with worse OS (P=0.035) 
and worse contralateral recurrence-free survival (P<0.001), 
but it was not associated with CSS (P=0.386) or IVR-free 
survival (P=0.690), as shown in Figure 1. In multivariable 
analysis, in addition to severe preoperative CKD stage  
(HR =1.840; 95% CI: 1.150–2.944; P=0.011), female gender 
(HR =0.593; 95% CI: 0.428–0.822; P=0.002), concomitant 
bladder tumor (HR =1.883; 95% CI: 1.275–2.782; P=0.001), 
T stage 2–4 (HR =2.247; 95% CI: 1.433–3.524; P<0.001), 
lymph node metastasis (HR =1.884; 95% CI: 1.104–3.216; 
P=0.020) and tumor hemorrhage (HR =1.924; 95% CI: 
1.020–3.628; P=0.043) were significantly associated with 
worse OS. And, in multivariable analysis severe preoperative 
CKD stage (HR =3.269; 95% CI: 1.607–6.650; P=0.001) 
was an independent risk factor for new contralateral UTUC 
(Tables 2,3).

Discussion

For UTUC patients, RNU with excision of the bladder 
cuff is the current gold-standard treatment (5). The risk 
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Table 1 Univariate and multivariate analyses of the correlations between CKD stages 4–5 and clinical and histological characteristics in patients 
with UTUC 

Variables Groups Overall
Univariate analyses Multivariate analyses

N (%) P OR (95% CI) P

Gender Male 319 21 (6.6) 0.007* 1.791 (1.018–3.150) 0.043*

Female 412 52 (12.6) 

Age, years ≤66 317 30 (9.5) 0.680

>66 414 43 (10.4)

BMI ≥24.4 351 23 (6.6) 0.003* 0.452 (0.262–0.778) 0.004*

<24.4 380 50 (13.2)

Smoking No 589 62 (10.5) 0.321

Yes 142 11 (7.7)

History of DM No 605 62 (10.2) 0.605

Yes 126 11 (8.7)

History of HT No 440 45 (10.2) 0.789

Yes 291 28 (9.6)

History of CHD No 638 59 (9.2) 0.081

Yes 93 14 (15.1)

Multifocality No 567 45 (7.9) 0.001* 1.487 (0.735–3.006) 0.270

Yes 164 28 (17.1)

Bilateral No 707 66 (9.3) 0.001* 1.445 (0.503–4.150) 0.494

Yes 24 7 (29.2)

Concomitant BT No 626 50 (8.0) <0.001* 2.944 (1.360–6.373) 0.006*

Yes 105 23 (21.9)

Largest tumor location Ureter 341 27 (7.9) 0.081

Pelvis 390 46 (11.8)

Hydronephrosis No 338 30 (8.9) 0.353

Yes 393 43 (10.9)

Largest tumor size, cm <3.4 408 47 (10.5) 0.567

≥3.4 283 26 (9.2)

Architecture Papillary 578 63 (10.9) 0.109

Sessile 153 10 (6.5)

Pathological T stage Ta-T1 260 34 (13.1) 0.038* 0.578 (0.339–0.984) 0.043*

T2-T4 471 39 (8.3)

Tumor grade G1-2 445 41 (9.2) 0.385

G3 286 32 (11.2)

Status of LN N0 674 68 (10.1) 0.984

Table 1 (continued)
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Table 1 (continued)

Variables Groups Overall
Univariate analyses Multivariate analyses

N (%) P OR (95% CI) P

N1 50 5 (10.0)

Hemorrhage No 705 68 (9.6) 0.109

Yes 26 5 (19.2)

Necrosis No 648 55 (8.5) <0.001* 2.764 (1.411–5.416) 0.003*

Yes 83 18 (21.7)

Exposure of AA No 678 58 (8.6) <0.001* 3.115 (1.536–6.316) 0.002*

Yes 53 15 (28.3)

*, statistically significant. BMI, body mass index; DM, diabetes mellitus; HT, hypertension; CHD, chronic heart disease; BT, bladder tumor; 
LN, lymph node; AA, aristolochic acid.

Figure 1 Kaplan-Meier estimated overall survival (A) (P=0.035), cancer-specific survival (B) (P=0.386), contralateral recurrence-free survival 
(C) (P<0.001), and IVR-free survival (D) (P=0.690). IVR, intravesical recurrence.
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Table 2 Univariate and multivariate analyses of the correlations between CKD stages 4–5 and overall survival in patients with UTUC

Variables
Univariate analyses Multivariate analyses

HR (95% CI) P HR (95% CI) P

Age (>66) 1.388 (1.009–1.910) 0.044* 1.310 (0.943–1.820) 0.107

Gender 0.576 (0.422–0.786) 0.001* 0.593 (0.428–0.822) 0.002*

BMI 0.842 (0.617–1.115) 0.280

Concomitant BT 1.810 (1.257–2.608) 0.001* 1.883 (1.275–2.782) 0.001*

Architecture 1.650 (1.143–2.382) 0.007* 1.331 (0.847–2.092) 0.214

Largest tumor location 0.879 (0.644–1.200) 0.417

Hydronephrosis 1.461 (1.064–2.005) 0.019* 1.296 (0.933–1.800) 0.123

Multifocality 1.010 (0.708–1.441) 0.956

CIS 0.836 (0.342–2.043) 0.694

PDU 0.599 (0.357–1.004) 0.052

Largest tumor size (≥3.4 cm) 1.416 (1.036–1.936) 0.029* 1.201 (0.866–1.665) 0.272

Pathological T stage (≥2) 2.719 (1.808–4.890) <0.001* 2.247 (1.433–3.524) <0.001*

Tumor grade (≥2) 1.525 (1.118–2.080) 0.008* 0.992 (0.686–1.434) 0.965

Lymph node status (≥1) 2.009 (1.214–3.326) 0.007* 1.884 (1.104–3.216) 0.020*

Hemorrhage 2.042 (1.156–3.605) 0.014* 1.924 (1.020–3.628) 0.043*

Necrosis 1.260 (0.779–2.039) 0.347

Sarcomas differentiation 2.043 (1.001–4.168) 0.050* 1.088 (0.494–2.398) 0.834

Exposure of AA 0.045 (0.002–0.825) 0.037* 0.000 (0.000–UP) 0.954

CKD stage ≥4 1.577 (1.029–2.416) 0.037* 1.840 (1.150–2.944) 0.011*

*, statistically significant. BMI, body mass index; PRF, preoperative renal function; CIS, carcinoma in situ; PDU, pre-operative diagnostic 
ureteroscopy; CKD, chronic kidney disease; AA, aristolochic acid; UP: upper limit =1.112E+185.

of death increased as the estimated GFR decreased below  
60 mL/min/1.73 m2. The hazard ratio for death was 1.2 
with an eGFR of 45 to 59 mL/min/1.73 m2, 1.8 with an 
eGFR of 30 to 44 mL/min/1.73 m2, 3.2 with an eGFR of 15 
to 29 mL/min/1.73 m2, and 5.9 with an eGFR of less than 
15 mL/min/1.73 m2 (11). Attention should be paid to CKD 
as an independent risk factor for comorbidity and death in 
UTUC patients. Previous publications from our center have 
indicated that lower preoperative eGFR is an independent 
risk factor for renal insufficiency after RNU (12). Based 
on a large Chinese cohort, the present study showed that 
female gender, lower BMI, concomitant bladder tumor, 
lower pathological T stage, and tumor necrosis were 
independently associated with severe preoperative CKD in 
UTUC patients, and severe preoperative CKD stage (eGFR 
<30 mL/min) was significantly associated with worse OS 

and was an independent risk factor for new contralateral 
UTUC.

In our research, severe preoperative CKD was related to 
tumor multiplicity, concomitant bladder tumor and synchronous 
bilateral UTUC, which has been indicated by other 
researchers. A previous study conducted by Novara confirmed 
that tumor multifocality and concomitant muscle-invasive 
bladder urothelial tumors were independent predictors 
of cancer-specific mortality in UTUC patients (13).  
Brown has proved that synchronous bilateral UTUC has a 
negative impact on disease-specific survival (14). This result 
indicated that complete urinary tract examination should 
be performed before surgery for UTUC patients with renal 
insufficiency, as the whole urothelial epithelium is at risk for 
cancer and possesses greater risks of cancer progression, and 
follow-up should be conducted strictly for those patients.
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Table 3 Univariate and multivariate analyses of the correlations between CKD stages 4–5 and contralateral recurrence-free survival in patients 
with UTUC

Variables
Univariate analyses Multivariate analyses

HR (95% CI) P HR (95% CI) P

Gender 1.507 (0.780–2.914) 0.222

Age 0.568 (0.301–1.072) 0.081

BMI 0.761 (0.409–1.417) 0.389

Concomitant BT 2.906 (1.503–5.618) 0.003* 2.061 (0.838–5.070) 0.115

Architecture 0.849 (0.343–1.958) 0.654

Largest tumor location 0.932 (0.503–1.724 0.822

Hydronephrosis 1.688 (0.892–3.193) 0.107

Multifocality 2.169 (1.174–4.006) 0.013* 1.080 (0.466–2.503) 0.857

CIS 0.044 (0.000–46.82) 0.380

Smoking 0.753 (0.332–1.709) 0.498

Hypertension 0.378 (0.173–0.825) 0.015* 1.744 (0.912–3.334) 0.093

Sarcomas differentiation 2.515 (0.774–8.173) 0.125

Pathological T stage (≥2) 0.564 (0.305–1.043) 0.068

Tumor grade (≥2) 0.894 (0.047–1.697) 0.733

Lymph node status (≥1) 0.350 (0.048–2.566) 0.302

Largest tumor size (≥3.4 cm) 0.473 (0.226–0.991) 0.047* 0.497 (0.235–1.049) 0.067

Exposure of AA 1.472 (0.618–4.910) 0.294

CKD stage (≥4) 3.993 (2.026–7.871) <0.001* 3.269 (1.607–6.650) 0.001*

*, statistically significant. BMI, body mass index; PRF, preoperative renal function; CIS, carcinoma in situ; CKD, chronic kidney disease; 
AA, aristolochic acid.

The present study revealed severe preoperative CKD 
stage was significantly related to lower tumor stage 
(P=0.026). Currently, the relation between preoperative 
CKD stage and tumor stage is controversial. Hung revealed 
that preoperative CKD stage was significantly related to 
higher tumor stage and higher tumor grade in UTUC 
patients (15). In contrast, a retrospective research study 
revealed that UTUC patients in the Balkan endemic 
nephropathy area from 1957–1986 had a lower tumor 
stage (pTa-pT1) compared to the control group (16). The 
present study revealed that severe preoperative CKD stage 
was significantly related to lower tumor stage (P=0.026). 
A plausible explanation might be the wide consumption 
of Chinese herbs containing AA by females in China with 
the purpose of losing weight, regulating the menstrual 
cycle, increasing breast milk production and reducing the 
secretion of leucorrhea (17,18). It has been reported that 

AA may act as a nephron-toxin inducing tubulointerstitial 
nephritis, which could lead to end-stage renal disease (19).  
However, aristolactam deoxyribonucleic acid (DNA) 
adducts and p53 mutations have been found in AA-
consuming people, and Balkan endemic nephropathy as a 
form of AA nephropathy possessed a 100-fold increased 
frequency of UTUC compared with nonendemic areas, 
both of which proved AA as person carcinogen (17,20). 

Chen et al. revealed a close relation between female 
patients of UTUC and AA-consumption (17). Additionally, 
it was reported that female gender was predominant in the 
Balkan endemic area in South Serbia (16). In our cohort, 
female gender was significantly related to severe CKD 
stage (P=0.007), in accordance with previous research. This 
result confirmed the relationship between the consumption 
of AA medicine and UTUC patients in our cohort, in 
spite of the lack of data on medicine consumption. The 
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present study revealed that severe preoperative CKD stage 
was significantly related to lower tumor stage, which may 
support the hypothesis that AA-related UTUCs tend to 
have lower malignancy (18).

In the present study, severe preoperative CKD stage 
was significantly related to OS, but not to CSS, which 
may contradict previous studies. Cukuranovic discovered 
no difference in cumulative survival between the Balkan 
endemic area and a control area (16). A higher proportion 
of the population with reduced renal function was found in 
the endemic area; however, specific CKD stage at surgery 
was not presented, and the severity of the influence from 
AA was impossible to assess. Chen revealed a worse CSS 
rate in CKD UTUC patients (P=0.0399). Conversely, a 
higher ratio of high grade tumor was significantly related 
to CKD patients (21). However, tumor grade was not 
related to preoperative CKD stage in our research. This 
difference may be explained by the unique influence from 
AA-medicine in the Chinese UTUC population. This 
phenomenon might be another unique characteristic of AA-
induced UTUC in the Chinese population.

In our cohort, new contralateral UTUC occurred in 41 
(5.61%) cases, which is similar to previous studies (22-25). 
The reported risk factors were gender, concomitant bladder 
cancer, renal insufficiency and uremia. In our study, severe 
preoperative CKD stage was an independent risk factor 
for new contralateral UTUC. It is difficult to explain this 
outcome. The potential pathophysiologic mechanisms 
of recurrent urothelial tumors have been explained by 
two hypothesis: the monoclonality hypothesis (including 
intraepithelial migration and intraluminal seeding) and 
the field cancerization hypothesis (26,27). The hypothesis 
of intraluminal seeding explains only a minority of new 
contralateral UTUC. Because few patients suffered from 
vesicoureteral reflux; although some patients underwent 
ureteroscopy, no correlations have been shown between 
ureteroscopy and new contralateral UTUC. Meanwhile, 
the mechanism of field cancerization may be a factor in the 
majority of patients with new contralateral UUTC. Besides, 
exposure of AA could bring nephrotoxic and carcinogenic 
toxins to induce neoplasms of the entire urothelial field, 
which may illustrate why new contralateral UTUC was 
associated with severe preoperative CKD stage in the 
current study. Based on our findings, we suggest that 
UTUC patients with severe CKD stage who would likely 
require dialysis, prophylactic RNU is a reasonable choice 
after first RNU for unilateral UTUC.

There are certainly some limitations of this study. It was a 

retrospective study, subjecting it to selection and recall bias 
and preventing us from obtaining data on the consumption 
of Chinese herbs in our patients and from performing 
an analysis of the relationship between AA-medicine 
consumption and preoperative CKD stage. Furthermore, 
the proportion of patients with severe preoperative CKD is 
relatively small compared with the large cohort. 

In conclusion, the data from the current study suggest 
that female gender, lower BMI, concomitant bladder 
tumor, lower pathological T stage, and tumor necrosis 
were independently associated with severe preoperative 
CKD in UTUC patients. UTUC patients with severe 
preoperative CKD possess worse OS and higher possibility 
of contralateral upper urinary tract recurrence.
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Table S1 The comparison of the median value (and IQR) of the characteristics of the patients with CKD stage 1–3 and 4–5

Variables Overall CKD stages 1–3 CKD stages 4–5 P

Age, years 68 [60–75] 68 [59–74] 68 [62–73] 0.448

BMI, kg/m2 24.22 (22.10–26.62) 24.37 (22.21–26.67) 24.58 (19.98–25.39) <0.001*

Largest tumor size, cm 3.0 (2.0–4.0) 3.0 (2.0–4.0) 2.5 (1.8–4.0) 0.218

*, statistically significant. BMI, body mass index; CKD, chronic kidney disease.
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