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Background

Serum gamma-glutamyltransferase (GGT) has been reported to be correlated with survival in a variety of malignancies. However, its effect on patients with bladder cancer (BC) treated by radical cystectomy has never been evaluated.



Patients and Methods

We retrospectively evaluated 263 patients who underwent radical surgery in our center. Baseline features, hematologic variables, and follow-up data were obtained. The endpoints included overall survival (OS), cancer-specific survival (CSS), and disease-free survival (DFS). The relationship between GGT and survival were evaluated.



Results

The median follow-up period for all patients was 34.7 (22.9-45.9) months. At the last follow-up, 67 patients died, 51 patients died of cancer, 92 patients experienced disease recurrence. Patients with an elevated serum GGT had a higher rate of pT3-T4 tumors. Patients with a higher preoperative serum GGT had a lower rate of OS, CSS and DFS (P < 0.001 for all). Multivariate analysis identified that preoperative serum GGT was independent predictor of OS (HR: 3.027, 95% CI: 1.716-5.338; P < 0.001), CSS (HR: 2.115, 95% CI: 1.093-4.090; P = 0.026), DFS (HR: 2.584, 95% CI: 1.569-4.255; P < 0.001). Age, diabetes history, pathologic T stage, and lymph node status also were independent predictors of prognosis for BC patients.



Conclusions

Our results indicated that preoperative serum GGT was an independent prognosis predictor for survival of BC patients after radical cystectomy, and can be included in the prognostic models.
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Introduction

Bladder cancer (BC) is the second most common malignance of the urinary system. In 2020, there were estimated 81,400 new cases and 17,980 deaths of bladder cancer in the United States (1). Though most of newly diagnosed bladder cancers are presented with non-muscle-invasive disease, nearly 25% of them are muscle invasive BC. For non-muscle-invasive BC, though treating by transurethral tumor exsection, patients often experienced disease recurrence and progression. The rate of disease recurrence for non-muscle-invasive BC in 5 years ranges from 50% to 70%, and the 5-year progression rate ranges from 10% to 30% (2). For muscle invasive BC, after radical surgery and lymph node dissection, these patients have a poor long-term prognosis, with about a 50% for 5-year survival rate (3). Despite the significant progress in systematic therapy, the high rate of mortality for muscle invasive BC hasn’t changed. Since the common clinical staging system performed poor, more prognosis predictors are required to effectively classify BC patients for optimal treatment.

Due to the clinical convenience, several circulating biomarkers have been reported in bladder cancer prognosis, including lactate dehydrogenase (4), hemoglobin, white blood cell count, De Ritis ratio, albumin-globulin ratio, and so on (5). As a membrane bounding enzyme, serum gamma-glutamyltransferase (GGT) has been found to exert key value in glutathione metabolism and is crucial for cellular protection against various oxidants. The pathological state of oxidative stress, which can be observed in the various tumor microenvironment, has been found to result in an elevation in glutathione and GGT levels (6, 7). In addition, GGT is considered to play a potentially vital role in tumor development, disease progression, and anti-cancer drug resistance (7–10). Moreover, GGT has been found as an important prognostic biomarker in various cancer entities, including breast cancer (11), hepatocellular carcinoma (12), ovarian cancer (13), prostate cancer (14), renal cell carcinoma (15), and esophageal squamous cell carcinoma (16). However, to our knowledge, no study has looked at the role of GGT in bladder cancer prognosis. Hence, we conducted this study to assess the prognostic value of preoperative serum GGT in BC patients undergoing radical surgery.



Materials and Methods


Patient Selection

We retrospectively screened the medical records of bladder cancer in our hospital. Between January 2011 and December 2016, there were 315 cases with BC treated by open or laparoscopic radical cystectomy. Patients having the evidence of distant metastasis, undergoing neoadjuvant chemotherapy, having preoperative infection and liver diseases, accompanying other malignances were excluded. Lastly, after excluding 3 patients lacking key data, 268 patients were included for data analyzing (Figure 1). The study was approved by the institutional review board before it was carried out.




Figure 1 | The flow chart for patient selection.





Variables

These variables were extracted from medical records in our hospital. Preoperative variables consisted of demographics and hematological variables, including gender, age, body mass index, ASA score, history of smoking, history of common chronic diseases, serum hemoglobin, number of white blood cell, platelet to lymphocyte ratio (PLR), neutrophil to lymphocyte ratio (NLR), lymphocyte to monocyte ratio (LMR), serum albumin and GGT. The levels of hematological variables were examined by the most recent blood sample examinations conducted within 2 weeks prior to surgery. GGT was detected by IFCC method. After the reaction, the absorption peak was detected at 405nm to calculate the serum concentration of GGT. Postoperative variables consisted of surgical and pathological variables, including surgical approach and procedure, pT stage, status of lymph node, surgical margin, postoperative chemotherapy. The cut-off values of hemoglobin, white blood cell, PLR, NLR, LMR, albumin were decided according to our previous study (4). The best cut-off point of preoperative GGT was estimated through receiver operating characteristic (ROC) curve analysis, which was used as a classification variable to divide the whole cohort into two groups.



Postoperative Management

Patient follow-up embraced regular clinical examinations and laboratory tests, imaging methods included chest radiography, abdominal/pelvic ultrasound, CT or MRI. Follow-up evaluations were conducted every three months for the first two years, semiannually for the next two years, and annually thereafter. Postoperative chemotherapy was administered for some patients when needed and accepted.



Statistical Analysis

The primary outcome was overall survival (OS), the secondary outcomes included cancer-specific survival (CSS) and disease-free survival (DFS).

The normality of continuous variables (age and BMI) was checked by the Kolmogorov-Smirnov test. Due to the non-normal distribution, they were described as median and interquartile range. According to the cut-off value of GGT, all patients were divided into two groups. The associations between preoperative GGT and demographics, hematological, surgical, pathological variables were studied. For continuous variables, the Wilcoxon rank-sum test was applied. For classified variables, the Pearson X 2 or Fisher exact test was applied. The Kaplan-Meier method was applied to calculate patients’ clinical endpoints, and the differences between two groups were compared using the log-rank test. The univariate and multivariate Cox proportion analysis was performed to determine the effect of regular variables and preoperative GGT on OS, CSS and DFS. Hazard ratios (HRs) and 95% confidence intervals (CIs) were estimated by cox proportional analysis. Statistical analyses were conducted using SPSS 14.0 (Chicago, Illinois, USA). A two-sided P < 0.05 was deemed as statistically significant.




Results


Patient Characteristics

The baseline features of included patients were presented in Table 1. The median age at the time of operation was 63 (54-69) years. Of all patients, 41 (15.3%) were female, 227 (84.7%) were male. Seventy-eight (29.1%), forty-one (15.3%), and thirty-seven (13.8%) patients were respectively accompanied with hypertension, diabetes, and cardiac disease. Open and laparoscopic surgeries were performed in 104 (38.8%) and 164 (61.2%) patients, and 13 (4.9%) underwent neobladder, 206 (76.9%) underwent ileal conduit, 49 (18.3%) underwent continent cutaneous. Seventy-eight (29.1%) patients presented with pathological T3-T4 tumors, 40 (14.9%) patients presented with positive lymph node, 7 (2.6%) patients presented with positive surgical margin. Further postoperative chemotherapy was administered in 47 (17.5%) patients.


Table 1 | Baseline characteristics of patients undergoing radical cystectomy for bladder cancer.



The median follow-up period for all subjects was 34.7 (22.9-45.9) months. At the last follow-up, 67 patients died, 51 patients died of cancer, 92 patients experienced disease recurrence. The three-year OS, CSS, DFS was respectively 74.5%, 78.8%, 66.8%. The five-year OS, CSS, DFS was respectively 61.6%, 67.9%, 51.3%.



Preoperative Serum GGT and Clinicopathological Parameters

The optimal cut-off point of preoperative GGT was 40 U/L. Forty-eight patients had an elevated level of serum GGT, a normal level of serum GGT was presented in 220 patients. Between the two groups, we only found that patients with an elevated serum GGT had a higher rate of pT3-T4 tumors (41.7% vs. 26.4%, P = 0.037). However, the other variables including demographics, hematological, surgical, pathological variables were similar between the two groups (P > 0.05 for all).



Preoperative Serum GGT With Survival

The Kaplan-Meier curves were presented in Figure 2. According to the results, patients with a higher preoperative serum GGT had a lower rate of OS, CSS and DFS (P < 0.001 for all).




Figure 2 | Survival curves for normal and elevated GGT groups. (A) Overall survival; (B) cancer-specific survival; (C) disease-free survival.



Older age (P = 0.001), diabetes history (P = 0.017), continent cutaneous urinary diversion (P = 0.044), higher pT stage (P < 0.001), positive lymph node (P < 0.001), postoperative chemotherapy (P = 0.014), higher level of NLR (P = 0.007), elevated level of preoperative serum GGT (P = 0.001) were correlated to lower rate of OS. Multivariate analysis identified that age (HR: 1.053, 95% CI: 1.022-1.085; P = 0.001), diabetes history (HR: 1.884, 95% CI: 1.024-3.466; P = 0.042), pathologic T stage (HR: 3.140, 95% CI: 1.772-5.564; P < 0.001), positive lymph node (HR: 1.946, 95% CI: 1.020-3.715; P = 0.043), preoperative serum GGT (HR: 3.027, 95% CI: 1.716-5.338; P < 0.001) were independent predictors of OS (Table 2).


Table 2 | Univariate and multivariate analysis for variables predicting overall survival.



The results showed that diabetes history (P = 0.025), higher pT stage (P < 0.001), positive lymph node (P < 0.001), postoperative chemotherapy (P = 0.002), higher level of NLR (P = 0.011), elevated level of preoperative serum GGT (P = 0.012) were correlated to lower rate of CSS. Multivariate analysis identified that diabetes history (HR: 2.250, 95% CI: 1.126-4.496; P = 0.022), pathologic T stage (HR: 3.030, 95% CI: 1.574-5.834; P = 0.001), positive lymph node (HR: 2.555, 95% CI: 1.243-5.254; P = 0.011), preoperative serum GGT (HR: 2.115, 95% CI: 1.093-4.090; P = 0.026) were independent predictors of CSS (Table 3).


Table 3 | Univariate and multivariate analysis for variables predicting cancer-specific survival.



The results showed that older age (P = 0.007), higher pT stage (P < 0.001), positive lymph node (P < 0.001), positive surgical margin (P = 0.043), postoperative chemotherapy (P < 0.001), elevated level of preoperative serum GGT (P < 0.001) were associated with lower rate of DFS. Multivariate analysis identified that age (HR: 1.041, 95% CI: 1.016-1.066; P = 0.001), pathologic T stage (HR: 2.591, 95% CI: 1.580-4.250; P < 0.001), positive lymph node (HR: 1.954, 95% CI: 1.104-3.460; P = 0.022), preoperative serum GGT (HR: 2.584, 95% CI: 1.569-4.255; P < 0.001) were independent predictors of DFS (Table 4).


Table 4 | Univariate and multivariate analysis for variables predicting progression-free survival.






Discussion

Despite the significant progress in systematic therapy, the long-term survival hasn’t changed significantly for BC patients, especially cases with muscle-invasive disease. At present, biomarkers with prognostic significance in bladder cancer include cell cycle regulating proteins, cell adhesion molecules, oncogenes, tumor related antigens, etc (17). Nevertheless, in order to better understand the mechanism of disease occurrence and progression, more dependable prognosis predictors are still needed. A lot of researches have explored the prognostic value of serum GGT in various cancer patients. However, to our knowledge, no study has looked at the role of GGT in bladder cancer prognosis. Hence, we conducted this study to assess the prognostic value of preoperative serum GGT in BC patients undergoing radical surgery.

In patients with urological cancers, Takemura et al. (14) have assessed the prognostic value of serum GGT on mCRPC patients treated with enzalutamide and its correlation with treatment response. They found that an increase in serum GGT was significantly and independently associated with a shorter overall survival. An elevation in GGT was also correlated to a poorer PSA response, the largest PSA change, and a shorter PSA progression-free survival. Luo et al. (15) have assessed the prognostic value of preoperative serum GGT in the subgroup renal cell patients with tumor thrombus. They found that preoperative elevation of GGT was correlated to poor CSS and recurrence-free survival, and the preoperative GGT level can be an important prognosis predictor for patient with localized renal cell carcinoma and tumor thrombus.

To our best knowledge, we initially examined the prognostic significance of preoperative serum GGT in BC patients. We found that patients with an increased serum GGT had a higher rate of pT3-T4 tumors (41.7% vs. 26.4%, P = 0.037). Since high pathological T stage tumors experienced unfavorable oncological outcomes (4), an increase in GGT level may associated with an inferior prognosis in BC patients. All subjects were classified into two groups based on the cut-off point of preoperative GGT at 40 U/L, the Kaplan-Meier curves were performed and verified that patients belonging to high serum GGT group had a lower rate of OS, CSS and DFS (P < 0.001 for all). Moreover, including other demographics, hematological, surgical and pathological variables, cox regression analyses have found that preoperative serum GGT was an independent predictor for OS (HR: 3.027, 95% CI: 1.716-5.338; P < 0.001), CSS (HR: 2.115, 95% CI: 1.093-4.090; P = 0.026), and DFS (HR: 2.584, 95% CI: 1.569-4.255; P < 0.001) in BC patients undergoing radical cystectomy. Circulating serum GGT is clinically easy to detect and can be applied as a viewer of cancer burden and a meaningful marker in clinical treatment of BC patients.

As a membrane-bound enzyme, GGT plays an important role in maintaining the production of intracellular GSH, an important antioxidant that protects cells from reactive oxygen compounds and free radicals. GGT also plays an important role in supplying amino acids to cells and promoting cell proliferation both physiologically and by limiting cysteine concentrations (7). There is growing evidence that GGT is deregulated in tumor cells and can represent cancer progression and aggressiveness (18). It was proposed that the increase of GGT may contribute to the formation of tumor microenvironment and protect cancer cells from oxidative stress or cytotoxic drugs (19). Nevertheless, GGT can also promote oxidative effects in certain situations. Persistent oxidative stress leads to genomic instability and following imbalance of cell proliferation and apoptosis, which is involved in carcinogenesis and progression (9). Hence, GGT can be used as an indicator of tumor aggressiveness by presenting the degree of oxidative stress. Additionally, it has been reported that GGT can be induced by a variety of inflammatory factors, including tumor necrosis factor and interferon (20, 21). Therefore, we hypothesized that GGT was associated with tumor-associated inflammatory responses and may serve as an inflammatory biomarker to predict the prognosis of cancer patients. Nevertheless, the exact mechanism of increased GGT level in the process of tumor formation was not clearly clarified.

In our study, we also found that age, diabetes history, pathologic T stage, and positive lymph status were independent predictors of prognosis for BC patients undergoing radical cystectomy. Although the difference was significant for the variable age, the predictive effect (HR: 1.053, 95% CI: 1.022-1.085) was minor. The recent publication has reported the similar result (HR: 1.03, 95% CI: 1.01-1.05) (22). In 2018, Peng et al. (23) have performed an updated meta-analysis to examine the relationship between metabolic syndrome and susceptibility and prognosis of bladder cancer. The pooled results indicated that diabetes history significantly increased the risk of bladder cancer and was associated with poor survival. More recently, a Chinese cohort has explored the prognostic value of CD155 in patients with localized muscle-invasive BC. In multivariate analysis, they also identified that T stage and positive lymph node independently predicted relapse-free survival and overall survival. They have further verified that T stage and lymph node status were independent predictors associated with inferior overall survival with data from TCGA database (24). The serum GGT reminded to be an independent predictor in our study after adjusting for these common prognostic factors.

The limitations can’t be ignored. First, this was a single-institutional retrospective study with limited patients, the potential selection bias can’t be controlled. Second, because of the retrospective design, some data may miss and be collected inaccurately, which may affect the results. Third, the median follow-up period for all patients was 34.7 months, which may be insufficient, especially for patients at low risk. Fourth, the cut-off value of serum GGT has not been determined. Through ROC curve analysis, the cut-off point of preoperative GGT was 40 U/L in our study. The best cut-off value of serum GGT reminds to be explored. Thus, prospective external validation from well-designed independent multi-institution cohorts with sufficient follow-up time will verify the universality of our results.



Conclusions

Despite the above limitations, the present study initially investigated the prognostic value of preoperative GGT in BC patients. Our results indicated that preoperative serum GGT was an independent prognosis predictor for survival of BC patients after radical surgery, and can be included in the prognostic models.
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1.593 (0.742-3.418)
1.686 (0.529-5.377)
1.971 (1.147-3.386)
1.471 (0.892-2.425)
0.646 (0.203-2.059)
2.046 (1.211-3.458)
1.039 (0.378-2.857)
0.767 (0.457-1.286)
0.680 (0.166-2.780)

2.454 (1.458-4.132)

P value

0.001
0.804

0.288
0.191

0.856
0.374

0.942
0.017
0.739
0.571
0.725
0.294
1.000
<0.001
0.632
0.044
<0.001
<0.001
<0.001
0.232
0.377
0.014
0.131
0.460
0.007
0.942
0.314
0.592

0.001

Multivariate

HR (95% CI)

1.053 (1.022-1.085)

1.884 (1.024-3.466)

Reference
0.747 (0.175-3.186)
1.586 (0.347-7.247)
3.140 (1.772-5.564)

Reference

1.946 (1.020-3.715)
1.034 (0.457-2.340)

1.142 (0.594-2.195)

1.251 (0.707-2.215)

3.027 (1.716-5.338)

P value

0.001

0.042

0.045
0.693
0.552
<0.001
0.122
0.043
0.936

0.691

0.441

<0.001

HR, hazard ratio; Cl, confidence interval; BMI, body mass index; ASA, American Society of Anesthesiologists; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; LMR,
lymphocyte-to-monocyte ratio; GGT, gamma-glutamyltransferase.





OEBPS/Images/table4.jpg
Variable

Age, years

Gender

Male (vs. female)
BMI, kg/m?

ASA score

1

2

3

Previous medical history
Hypertension
Diabetes

Cardiac disease
Smoker

None

Present

Former

Surgical approach
Laparoscopic (vs. open)
Urinary diversion type
Neobladder

lleal conduit
Continent cutaneous
Pathologic T stage
T3-T4 (vs. T1-T2)
Lymph node status
pNO

PN+

PNx
Surgical margin status
Positive (vs. negative)
Postoperative chemotherapy
Presence (vs. absence)
Preoperative anemia
Yes (vs. no)
White blood cell
Elevated (vs. normal)
NLR

>3 (vs. <3)

PLR

>150 (vs. <150)

LMR

>3.5 (vs. <3.5)
Albumin, g/dl

<4 (vs. 24)
GGT, U/l

>40 (vs. <40)

Univariate

HR (95% CI)
1.030 (1.008-1.052)

0.894 (0.513-1.555)
0.979 (0.930-1.030)

Reference
1.673 (0.410-6.826)
2.748 (0.640-11.805)
0.881 (0.557-1.395)
1.506 (0.888-2.552)
1.023 (0.569-1.840)
Reference
0.895 (0.578-1.386)
1,052 (0.516-2.141)
1.331 (0.863-2.054)
Reference
1.277 (0.401-4.074)
3.207 (0.974-10.553)
4.014 (2.648-6.085)
Reference
4.226 (2.656-6.725)
1.905 (1.036-3.504)
2.545 (1.028-6.301)
2.898 (1.870-4.492)
1.257 (0.812-1.945)
0.461 (0.146-1.458)
1.519 (0.940-2.456)
0.731 (0.268-1.991)
0.821 (0.524-1.286)
0.757 (0.239-2.392)

2.329 (1.476-3.676)

P value

0.007
0.691

0.404
0.109

0.473
0.174

0.590
0.129
0.939
0.851
0.618
0.890
0.196
<0.001
0.679
0.055
<0.001
<0.001
<0.001
0.038
0.043
<0.001
0.305
0.187
0.088
0.540
0.388
0.635

<0.001

Multivariate

HR (95% CI)

1.041 (1.016-1.066)

Reference
0.753 (0.231-2.452)
1.313 (0.372-4.633)
2.591 (1.580-4.250)

Reference
1.954 (1.104-3.460)
1.169 (0.616-2.218)
1.245 (0.490-3.160)

1.683 (0.976-2.902)

2.584 (1.569-4.255)

P value

0.001

0.098
0.638
0.672
<0.001
0.071

0.022
0.633
0.645

0.061

<0.001

HR, hazard ratio; Cl, confidence interval; BMI, body mass index; ASA, American Society of Anesthesiologists; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; LMR,
lymphocyte-to-monocyte ratio; GGT, gamma-glutamyltransferase.





OEBPS/Images/table3.jpg
Variable Univariate Multivariate

HR (95% CI) P value HR (95% Cl) P value
Age, years 1.026 (0.997-1.056) 0.077
Gender 0.895
Male (vs. female) 0.951 (0.447-2.022)
BMI, kg/m? 0.968 (0.906-1.034) 0.333
ASA score 0.107
1 Reference
2 1.746 (0.240-12.731) 0.582
3 3.379 (0.439-26.004) 0.242
Previous medical history
Hypertension 1.026 (0.561-1.873) 0.935
Diabetes 2.098 (1.097-4.011) 0.025 2.250 (1.126-4.496) 0.022
Cardiac disease 1.355 (0.659-2.784) 0.408
Smoker 0.413
None Reference
Present 1.056 (0.601-1.855) 0.850
Former 0.396 (0.094-1.666) 0.207
Surgical approach 0.595
Laparoscopic (vs. open) 1.168 (0.660-2.065)
Urinary diversion type <0.001 0.003
Neobladder Reference Reference
lleal conduit 2.112 (0.288-15.466) 0.462 1.438 (0.193-10.717) 0.723
Continent cutaneous 6.811 (0.909-51.052) 0.062 4.308 (0.557-33.269) 0.162
Pathologic T stage <0.001 0.001
T3-T4 (vs. T1-T2) 5.085 (2.889-8.950) 3.030 (1.574-5.834)
Lymph node status <0.001 0.020
pNO Reference Reference
PN+ 4.249 (2.380-7.568) <0.001 2.555 (1.243-5.254) 0.011
PNx 0.797 (0.243-2.617) 0.708 0.640 (0.190-2.156) 0.471
Surgical margin status 0.159
Positive (vs. negative) 2.313 (0.720-7.435)
Postoperative chemotherapy 0.002 0.941
Presence (vs. absence) 2.496 (1.381-4.512) 0.973 (0.468-2.024)
Preoperative anemia 0.133
Yes (vs. no) 1.545 (0.875-2.728)
White blood cell 0.767
Elevated (vs. normal) 0.838 (0.261-2.693)
NLR 0.011 0.554
>3 (vs. <8) 2.157 (1.193-3.901) 1.211 (0.642-2.284)
PLR 0.570
>150 (vs. <150) 1.345 (0.484-3.737)
LMR 0.382
>3.5 (vs. <3.5) 0.768 (0.425-1.388)
Albumin, g/dl 0.873
<4 (vs. >4) 0.891 (0.217-3.666)
GGT, U/l 0.012 0.026
>40 (vs. <40) 2.172 (1.187-3.975) 2.115 (1.093-4.090)

HR, hazard ratio; Cl, confidence interval; BMI, body mass index; ASA, American Society of Anesthesiologists; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; LMR,
lymphocyte-to-monocyte ratio; GGT, gamma-glutamyltransferase.





OEBPS/Images/fonc-11-648904-g002.jpg





OEBPS/Images/logo.jpg
’ frontiers
in Oncology





OEBPS/Images/fonc.2021.648904_cover.jpg
’ frontiers
in Oncology

Preoperative Serum
Gamma-Glutamyltransferase as a
Prognostic Biomarker in Patients
Undergoing Radical Cystectomy
for Bladder Cancer





OEBPS/Images/table1.jpg
Variable Overall Normal GGT Elevated GGT P value
No. patients 268 220 48

Age, years, median (IQR) 63 (54-69) 64 (54-70) 57.5 (63-67) 0.054
Gender, n (%) 0.662
Female 41 (16.3) 35 (15.9) 6(12.5)

Male 227 (84.7) 185 (84.1) 42 (87.5)

BMI, kg/m?, median (IQR) 24.2 (22.5-26.4) 24.0 (22.5-26.1) 24.9 (22.4-27.6) 0.109
ASA score, n (%) 0.532
1 9(3.4) 6(2.7) 3(6.3)

2 220 (82.1) 182 (82.7) 38(79.2)

3 39 (14.6) 32 (14.5) 7 (14.6)

Previous medical history, n (%)

Hypertension 78 (29.1) 61(27.7) 17 (35.4) 0.297
Diabetes 41 (15.3) 32 (14.5) 9(18.8) 0.507
Cardiac disease 37 (13.8) 30 (13.6) 7(14.6) 1.000
Smoker, n (%) 0.143
None 139 (51.9) 119 (54.1) 20 (41.7)

Present 106 (39.6) 81(36.8) 25 (52.1)

Former 23 (8.6) 20 (9.1) 3(6.3)

Surgical approach, n (%) 0.872
Open 104 (38.8) 86 (39.1) 18 (37.5)

Laparoscopic 164 (61.2) 134 (60.9) 30 (62.5)

Urinary diversion type, n (%) 0.535
Neobladder 13 (4.9) 1(5.0) @2

lleal conduit 206 (76.9) 166 (75.5) 40 (83.3)

Continent cutaneous 49 (18.3) 43 (19.5) (12.5)

Pathologic T stage, n (%) 0.037
T1-T2 190 (70.9) 162 (73.6) 28 (58.3)

T3-T4 78 (29.1) 58 (26.4) 20 (41.7)

Lymph node status, n (%) 0.716
pNO 200 (74.6) 166 (75.5) 34 (70.8)

PN+ 40 (14.9) 31 (14.1) 9(18.8)

PNx 28 (10.4) 23 (10.5) 5(10.4)
Surgical margin status, n (%) 0.612
Negative 261 (97.4) 215 (97.7) 46 (95.8)

Positive 7(2.6) 5(2.3 242

Postoperative chemotherapy, n (%) 0.531
Absence 221 (82.5) 183 (83.2) 38 (79.2

Presence 47 (17.5) 37 (16.8) 10 (20.8)

Preoperative anemia, n (%) 0.075
No 194 (72.4) 154 (70.0) 40 (83.3)

Yes 74 (27.6) 66 (30.0) 8(16.7)
White blood cell, n (%) 1.000
Normal 251 (93.7) 206 (93.6) 45 (93.8)

Elevated 17 (6.9) 14 (6.4) 3(6.3)

NLR, n (%) 0.542
<3 217 (81.0) 180 (81.8) 37 (77.1)

>3 51 (19.0) 40 (18.2) 11 (22.9)

PLR, n (%) 1.000
<150 252 (94.0) 207 (94.1) 45 (93.8)

>150 16 (6.0) 13 (6.9 363

LMR, n (%) 0.375
<3.5 70 (26.1) 60 (27.3) 0(20.8)

>35 198 (73.9) 160 (72.7) 38(79.2)
Albumin, g/dl, n (%) 0.699
>4 256 (95.5) 209 (95.0) 47 (97.9)

<4 12 (4.5) 1(5.0) 1(2.1)

GGT, gamma-glutamyltransterase; IQR, interquartile range; BMI, body mass index; ASA, American Society of Anesthesiologists; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-

lymphocyte ratio; LMR, lymphocyte-to-monocyte ratio.





