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Abstract

:

Simple Summary


Health-related quality of life (HRQoL) in patients with bladder cancer receiving radical cystectomy is too often overlooked, with the scientific community being mostly focused on survival outcomes and postoperative complications, which are always considered the main outcomes of any genitourinary cancer treatment. This study aimed to identify the most impaired HRQoL features in patients receiving a radical cystectomy, compared to a healthy population control, as well as patients’ recovery after surgery, providing high-level evidence for HRQoL assessment, in order to minimize the undeniable impact of surgery on daily life.




Abstract


Radical Cystectomy (RC) and Urinary Diversion (UD) is a complex surgery associated with a significant impact on health-related quality of life (HRQoL). However, HRQoL assessment is too often overlooked, with survival and complications being the most commonly investigated outcomes. This study aimed to identify the most impaired HRQoL features in patients receiving RC, compared to a healthy population (HP) control, as well as patients’ recovery after surgery, differentiating between patients receiving ORC and RARC. Patients with Bca, who were candidates for RC with curative intent, were enrolled in the “BCa cohort”. HRQoL outcomes were collected with an EORTC QLQ-C30 questionnaire. These were collected at baseline, and then at 6-, 12- and 24 mo after surgery in the BCa cohorts, and at baseline in the HP cohort. A 1:1 propensity score matched (PSM)-analysis, adjusted for age, Charlson Comorbidity Index (CCI) and smoking history, was performed. Between January 2018 and February 2023, a total of 418 patients were enrolled in the study, 116 and 302 in the BCa and HP cohorts, respectively. After applying the 1:1 propensity scored match (PSM) analysis, two homogeneous cohorts were selected, including 85 patients in each group. Baseline HRQoL assessment showed a significant impairment in terms of emotional and cognitive functioning, appetite loss and financial difficulties for the BCa cohort. Among secondary outcomes, we investigated patients’ recovery after RC and UD, comparing HRQoL outcome questionnaires between the HP and BCa cohorts at 6-, 12- and 24 mo after surgery, and a subgroup analysis was performed differentiating between patients receiving ORC and RARC with totally intracorporeal UD. Interestingly, ORC compared to RARC provided a major impact on HRQoL recovery across the early, mid and long term. In particular, the ORC cohort experienced a major impairment in terms of symptoms scales items such as fatigue, nausea and vomiting, pain and appetite loss. Consequently, comparing ORC and RARC vs. HP reported a major HRQoL impairment in the ORC cohort, possibly defining a benefit of RARC in early, mid- and long-term recovery. To conclude, this study confirmed the undeniable impact of RC on HRQoL. Interestingly, we highlighted the benefit of RARC in early, mid- and long-term recovery, expressed as less impairment of symptoms scales.
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1. Introduction


The Health-Related Quality of Life (HRQoL) of patients receiving surgical treatments for genitourinary cancers are still too often overlooked in the current literature, which is predominantly focused on oncologic and postoperative outcomes. However, HRQoL is part of patients’ wellbeing; therefore, more efforts are needed to extensively describe and evaluate the impact of surgery on HRQoL [1,2,3]. To date, Bladder Cancer (BCa) is the 10th most diagnosed cancer in the general population and approximately 25% of patients also have a diagnosis of a Muscle Invasive (MI) disease. The gold-standard treatment for non-metastatic MIBC and for recurrent BCG failure in high-grade (HG) non-muscle invasive BC (NMIBC) is Radical Cystectomy (RC) with pelvic lymph-node (LN) dissection and urinary diversion (UD) [4]. This major surgical procedure has a noticeable impact on HRQoL. To date, Open RC (ORC) is still considered the reference option for the surgical management of BC, although the robotic approach has gained popularity due to its potential benefits in terms of a lower morbidity, and particularly for lower perioperative blood loss and transfusions [5]. The available randomized controlled trials aimed at comparing ORC and RARC with extracorporeal UD showed comparable oncological outcomes and no significant differences in terms of peri- and post-operative complication rates between surgical approaches [6,7,8,9]. Recently, results from an RCT aimed at comparing ORC and RARC with totally intracorporeal UD provided a 50% overall transfusion rate reduction in the RARC cohort [10]. However, RC is still considered a complex surgery associated with a mortality rate of 2.1–3.2% at 30 days and 3.4–8.0% at 90 days. At the same time, RC is burdened by high rates of complications, which range from 50–88% for low-grade Clavien complications and from 30–42% for high-grade Clavien complications (Clavien ≥ 3), while long-term complications are mostly related to UD performed [5]. As a result, the overall impact of RC on HRQoL is widely recognized, and it is strongly related to the high morbidity following the surgical procedure and the major impact of UD on daily life activities [11]. In particular, the most significant impact of RC on HRQoL seems to be reported in terms of physical and social functioning. RARC is constantly increasing due to potential advantages in terms of faster recovery and minor impairment on HRQoL. However, the impact of this surgical approach on HRQoL is still underestimated [12]. There is still lack of valuable data reporting HRQoL outcomes in this specific setting. Therefore, more efforts are needed to extensively evaluate the HRQoL of patients receiving RC.



In this study, we aimed to compare HRQoL between BCa patients receiving RC versus the general healthy population in order to identify the mostly impaired HRQoL features of patients who undergo surgical management of BCa.




2. Material and Methods


2.1. Study Design


Inclusion criteria:




	
cT2-4/N0/M0 or BCG failure and high-grade non-muscle-invasive urothelial carcinoma;



	
patients able to provide a written informed consent and compliant with study protocol time schedule.








Exclusion criteria:




	
anesthesiologic contraindications to RARC [severe cardiovascular disease, early cerebrovascular disease (within 30 d), retinal vascular disease and ventriculoperitoneal shunt];



	
palliative surgery.








Patients with BCa who were candidates for cystectomy with curative intent, and whose data were collected in a prospective Randomized Controlled Trial (Clinical Trials: NCT03434132), were enrolled in the “BCa cohort”. Clinical and HRQoL data from General Practitioner outpatients were collected, and patients were enrolled in the “healthy population (HP) cohort”. BCa cohort patients received questionnaires following signature of informed consent for RC and before-surgery inclusion criteria were age ≥ 18 years old and no previous diagnosis of BCa or any genitourinary cancer disease. Institutional board approval was obtained, and patients were included in accordance with the principle of confidentiality. Informed consent was obtained from all subjects involved in the study.




2.2. Procedures


RC was performed by a surgical team with established experience for both ORC and RARC (more than 50 procedures per year, in the last 2 years prior to enrolment). Concerning RARC, the UD was performed totally intracorporeal in all cases. Both procedures have been previously described. After discharge, BCa patients were followed-up monthly for the first 3 months, and then at 6 mo intervals after surgery. Abdominal, pelvic and chest CT-scan were performed at baseline and at 6 mo follow-up, and then once a year.




2.3. Outcomes


HRQoL outcomes were collected by the European Organization for Research and Treatment of Cancer (EORTC), and the generic (QLQ-C30) questionnaire. These were collected at baseline, and then at 6-, 12- and 24 mo after surgery in BCa cohorts, and at baseline in HP cohort.



The QLQ-C30 consists of a combination of multi-item scales and single-item measures, encompassing a comprehensive assessment of various aspects. It includes five separate functional categories (physical, role, emotional, cognitive and social functioning) as well as three symptom categories (fatigue, nausea and vomiting, pain). Furthermore, it assesses overall health status and quality of life, while also incorporating six individual items to measure breathlessness, sleep problems, reduced appetite, bowel issues, diarrhea and financial challenges. Each group of multiple items within a category consists of unique questions, with no repetition in questions across different categories. Scores for all scales and single-item measures range from 0 to 100. In this scoring system, a higher value signifies a more pronounced response. Consequently, elevated scores within the functional scales reflect elevated or healthier levels of functioning. Similarly, a heightened score in the global health status/QoL scale corresponds to an enhanced quality of life. Conversely, a higher score within a symptom scale or item is indicative of a greater degree of symptomatology or issues. It is important to note that all multi-item scales share the same scoring range of 0 to 100, with the exception of sexual functioning. Elevated scores across most multi-item scales, excluding sexual functioning, suggest an elevated level of symptomatology or challenges. Conversely, a higher score in the sexual functioning scale indicates an elevated level of functioning in that specific domain [13,14].



The primary endpoint was to evaluate which HRQoL features were mostly impaired in the BCa cohort compared to the general HP. Among secondary outcomes we investigated patients’ recovery after RC and UD, comparing HRQoL outcome questionnaires between HP and BCa cohorts at 6-, 12- and 24 mo after surgery, further reporting differences between ORC and RARC patients.




2.4. Statistical Analysis


The descriptive statistics for categorical variables primarily emphasized frequencies and proportions. For continuously coded variables, we presented their means. We utilized Student t-tests to compare continuous variables and Fisher’s exact and Chi-Square tests to compare categorical variables.



Due to inherent disparities between patients undergoing RC and the healthy population, we conducted a 1:1 propensity score matched (PSM) analysis with a caliper of 0.1 to account for these differences. Employing the propensity score method helped mitigate the common biases associated with conventional multivariable modeling. We adjusted for age, Charlson Comorbidity Index (CCI), and smoking history as variables. Paired t-tests were used to compare normally distributed continuous HRQoL variables. The significance threshold was set at p < 0.05. The statistical analysis was performed using the Statistical Package for Social Science (SPSS, IBM, version 22.0, Armonk, NY, USA).





3. Results


Between January 2018 and February 2023, a total of 418 patients were enrolled in the study, with 116 and 302 in the BCa and HP cohorts, respectively. Baseline features were reported (Table 1). Statistically significant differences were detected between the two groups concerning age (p = 0.006), smoking history (p < 0.001), diabetes (p = 0.034) and CCI (p < 0.001). After applying 1:1 PSM analysis, two homogeneous cohorts were selected, including 85 patients for each group (Table 2). Analysis of the HRQoL outcomes in the PSM cohorts showed statistically significant differences in terms of emotional (p = 0.011) and cognitive functioning (p = 0.028), appetite loss (p = 0.011) and financial difficulties (p = 0.018) (Table 3).



Among secondary outcomes we investigated patients’ recovery after RC and UD, comparing HRQoL outcome questionnaires between the HP and BCa cohorts at 6-, 12- and 24 mo after surgery, and a subgroup analysis was performed differentiating patients receiving ORC and RARC with totally intracorporeal UD. A total of 77 (ORC: 40—RARC: 37), 73 (ORC: 38—RARC: 35) and 67 (ORC: 35—RARC: 32) questionnaires were collected from patients who underwent RC 6-, 12- and 24-mo after surgery, respectively. At early recovery (6-mo of follow-up), all patients receiving RC, both the ORC and RARC cohorts, experienced a significant impairment, compared to the HP, in terms of physical, role, emotional and social functioning (all p < 0.001), as well as fatigue (p < 0.024) and financial difficulties (p < 0.003). In particular, the ORC cohort showed a statistically significant deterioration in terms of nausea and vomiting (p = 0.043), pain (p = 0.027), dyspnea (p = 0.004) and appetite loss (p < 0.001); while the RARC cohort reported a major impairment in terms of constipation (p = 0.025) (Figure 1). At mid-term recovery (12-mo of follow-up), all patients receiving RC, both the ORC and RARC cohorts, experienced a significant impairment in terms of physical (p < 0.040), role (p < 0.037) and social functioning (p < 0.045) and financial difficulties (p < 0.001), while only the ORC cohort showed a higher deterioration in emotional functioning (p = 0.030), fatigue (p = 0.009), nausea and vomiting (p = 0.023), dyspnea (p = 0.012) and appetite loss (p = 0.001) (Figure 2). Finally, at long-term recovery (24 mo follow-up), all patients receiving RC, regardless from surgical approach, experienced a significant impairment in terms of physical (p < 0.045) and role functioning (p < 0.039) and financial difficulties (p < 0.031). On the one hand, the ORC cohort, compared to the HP group, showed a higher level of fatigue (p = 0.022), dyspnea (p = 0.028) and appetite loss (p = 0.035). On the other hand, the RARC cohort provided higher impairment in terms of social functioning (p = 0.022) and diarrhea (p = 0.040) (Figure 3).




4. Discussion


RC is still considered a complex surgery associated with higher morbidity [5,15]. Indeed, the scientific community has predominantly focused its efforts on survival outcomes and perioperative complications, which are always considered the major goals in any genitourinary cancer treatment [16,17]. Moreover, since the widespread diffusion of minimally invasive surgery, a comparison between different surgical approaches has been considered of primary importance [18]. It is clear that, the increasing popularity of the robotic approach is primarily related to the awaited advantages it offers, particularly in terms of reducing morbidity and improving Health-Related Quality of Life (HRQoL). Despite this, the impact of robotic surgery on HRQoL has often been overlooked [19]. However, the spread of robotic surgery in the field of RC is still limited, being the prerogative of tertiary referral centers. The primary obstacle to a widespread adoption of Robot-Assisted Radical Cystectomy (RARC) in clinical practice was the longer operative time resulting from the inherent complexity of performing a completely intracorporeal urinary diversion (i-UD). Although the last Pasadena Consensus Panel [20] reported benchmarks for RARC, emphasizing the significance of attempting an i-UD in all cases, the extracorporeal approach continues to be the preferred approach in practice following RARC. Nowadays, all the existing randomized controlled trials (RCTs) [6,7,8,9] were distinguished by an extracorporeal approach in performing UD, strongly undermining the potential benefits of a totally minimally invasive procedure the expected advantages that a completely minimally invasive procedure could offer. In prior studies, Gill et al. [21] highlighted limitations in available RCTs, noting non-comparable surgical experience between RARC and ORC, resulting in a low patient accrual rate (only 25% of eligible patients). Most contemporary studies comparing ORC and RARC have consistently demonstrated RARC’s advantages in terms of minor blood loss, at the cost of longer operative times [22]. However, minor variations between trials in terms of all other perioperative outcomes have been reported [23]. Nix et al. [6] described benefits of RARC in terms of lower estimated blood loss (EBL) (273 mL vs. 564 mL; p = 0.0003), faster time to bowel movement (3.2 d vs. 4.3 d; p = 0.0033) and lower in-house analgesia (93.6 mg vs. 151.6 mg; p = 0.0011), despite longer OT (4.2 h vs. 3.5 h; p < 0.0001). Similarly, Bochner et al. [7] emphasized RARC’s benefits in terms of EBL (500 mL vs. 681 mL; p = 0.012), while reporting longer OT (RARC 464 min vs. ORC 330 min; p < 0.001) and comparable hospital stay (HS) (8 d vs. 8 d; p = 0.9). In contrast, the CORAL study [8] did not conclusively support the benefit of RARC in terms of EBL (585 mL vs. 808 mL; p = 0.070), although a trend towards significance was described. However, they reported comparable HSs (11.9 d vs. 14.4 d; p = 0.3) and longer OT in RARC (389 min vs. 293; p < 0.001), with a slight difference in terms of time to oral solids (4.0 d vs. 7.5 d; p = 0.049). Finally, the RAZOR trial [9] highlighted RARC benefits such as reduced EBL (300 mL vs. 700 mL; p < 0.0001) and lower intra- (13% vs. 34%; p < 0.0001) and post-operative (25% vs. 40%; p = 0.0089) transfusion rates. Consistent with these findings, the first RCT comparing ORC vs. RARC with totally i-UD confirmed significantly lower transfusions rates in the RARC cohort (22% vs. 41%; p = 0.046), with comparable intra-operative (5% vs. 10%; p = 0.490) and a trend towards significantly lower post-operative (22% vs. 40%; p = 0.070) transfusions rates. Interestingly, among functional outcomes, we described comparable day-time continence outcomes between ORC and RARC with intracorporeal orthotopic neobladder both in terms of continence recovery probabilities and through quantitative assessments. Specifically, 61% and 59% of patients achieved complete dryness in the RARC and ORC cohorts, respectively, providing a good continence status also in robotic cohort. However, while comparable night-time continence recovery probabilities were described, a better night-time quantitative analysis of pad use and wetness were reported for ORC cohort [24].



Overall, the impact of surgery on HRQoL should be emphasized alongside survival and QoL, being two faces of the same moon [25]. To date, HRQoL outcomes following RC are underestimated. In particular, BCa patients seem to experience the worst HRQoL compared to patients with other pelvic cancers [26]. Indeed, HRQoL is undoubtedly one of the most challenging outcomes to analyze, involving the personal and subjective sphere of each individual patient. To solve this issue several validated questionnaires were developed [27].



The primary endpoint of this study was to compare HRQoL between BCa patients receiving RC versus a general HP, in order to identify the most impaired HRQoL features in patients who undergo surgical management of BCa (ORC and RARC). After a 1:1 PSM analysis, emotional functioning and cognitive functioning were the most impaired functional scales items in patients with BCa receiving RC. This result is pretty easy to recognize. A new diagnosis of BCa requiring RC certainly played a major impact in the emotional aspect of each patient, due to unawareness of life expectancy, as well as the known possible severe complications that a major surgical treatment such RC could provide. As a result, appetite loss is one of the main symptoms and scaled items suffered by patients. To face these aspects, preoperative counselling should be stressed, with the aim of raising awareness of BCa disease and its surgical treatment, trying to reduce the emotional impairment of patients, but nevertheless recognizing the unavoidable emotional impact of a BCa diagnose requiring RC on patient perspectives. Interestingly, BCa patients experienced a major impairment in financial difficulties, which was probably related to the costs incurred by patients during diagnostic management, as well as days of work lost. This is a major unmet need that welfare should face in order to minimize individual costs that each patient has to afford.



As already pointed out, minimally invasive surgery has gained popularity, particularly due to potential benefits in terms of lower morbidity. In the field of RC, robotic surgery provided comparable oncologic outcomes and similar perioperative complication rates [6,7,8,9]. Recently, a direct relationship between surgical outcomes and the subjective evaluation of HRQoL has been demonstrated. Interestingly, the results we obtained recognized 1 yr USC pentafecta and trifecta achievement as predictors of a 2 yrs unmodified global evaluation of HRQoL [28]. Therefore, improving surgical quality has been recognized the primary goal for reducing impact of RC on HRQoL, further confirming that QoL and survival are two faces of the same moon. However, if the impact of RC on HRQoL has always been overlooked, only a limited number of studies have examined this particular matter, directly comparing RARC and ORC [19,29]. To date, all available RCTs comparing ORC vs. RARC reported no significant differences in terms of HRQoL outcomes. The RAZOR trial described no significant differences between RARC and ORC when it came to all the endpoints measured by the Functional Assessment of Cancer Therapy-Vanderbilt Cystectomy Index (FACT-VCI). In particular, both groups experienced a significantly higher emotional wellbeing score at 3 and 6 months than at baseline [9]. Moreover, both groups had significant improvements in mean total FACT-VCI score 6 months after surgery compared to baseline. Meanwhile, the CORAL trial briefly examined Health-Related Quality of Life (HRQoL) comparisons between minimally invasive (robotic and laparoscopic) approaches and ORC. Their findings indicated no statistically significant differences between the groups at any measured endpoint [6]. Similarly, Bochner et al. [5] did not observe any disparities between the RARC and ORC groups regarding HRQoL changes from baseline to 3 and 6 months when analyzing various items from the EORTC QLQ-C30 questionnaire.



Messer et al. also reported no significant distinctions in FACT-VCI scores at 3-, 6-, 9- and 12-months post-surgery [11]. The only exception was a slightly lower score in physical well-being at 6 months in the ORC group (HR 2.5, 95%CI 4.8 0.23; p = 0.04). However, the clinical relevance of this 2.5 point difference is considered to be minimal. In all other aspects, no impact of the surgical approach on HRQoL scores was evident at any of the assessed time points. This absence of differences persisted across all other domains and time points evaluated [9]. Recently, we established comparable outcomes between RARC and ORC with regard to all HRQoL domains, barring minor aspects such as insomnia, abdominal bloating and flatulence. Afterwards, with an analysis of early outcomes (6 mo of follow-up), we reaffirmed the noticeable influence of RC on self-assessed HRQoL outcomes. Both the ORC and RARC cohorts underwent a substantial deterioration in physical, role and sexual functioning, accompanied by a significant impact on body image, abdominal bloating and flatulence, fatigue, and constipation. While patients who underwent ORC demonstrated a greater likelihood of experiencing a considerable decline in HRQoL, particularly evident in a more pronounced impairment of symptoms scale, such as dyspnea, appetite loss, diarrhea and urinary symptoms and problems, the RARC group exhibited an unexpectedly significant decline in terms of future perspective. However, no discernible distinction emerged between the two groups when assessing changes over time, underscoring the marginal role of the surgical approach in influencing HRQoL outcomes, even in the early stages of postoperative recovery. Interestingly, narrowing down the 1 yr HRQoL outcomes analysis to patients who underwent PIB, we confirmed the significant impact of surgery on HRQoL; even when analyzing items across time and between cohorts we reported the overall positive impact of RARC on aspects such as body image and sexual functioning, underlining the expected advantages of a completely minimally invasive approach in improving HRQoL [24].



Among the secondary outcomes we investigated in this study, patients’ recovery after RC and UD, comparing the HRQoL outcome questionnaires between the HP and BCa cohorts at 6-, 12- and 24 mo after surgery, and a subgroup analysis was performed differentiating patients receiving ORC and RARC with totally intracorporeal UD. Interestingly, ORC compared to RARC provided a major impact on HRQoL recovery for the early, mid and long term. In particular, the ORC cohort experienced a major impairment in terms of symptoms and scaled items such as fatigue, nausea and vomiting, pain and appetite loss. Consequently, comparing ORC and RARC vs. HP revealed a major HRQoL impairment in the ORC cohort, possibly defining a benefit of RARC in early, mid- and long-term recovery. However, it must be considered that self-reported HRQoL has always been challenging to globally evaluate and interpret. Therefore, further analysis is needed to extensively evaluate differences between surgical approaches.



The present study is not devoid of limitations. First, RC was performed in a single high-volume referral center; therefore, the results obtained may not be widely generalizable. There is also the absence of a longitudinal assessment of HRQoL outcomes in the HP cohort. Moreover, the small sample size due to the need to perform PSM analysis. Finally, the higher rates of orthotopic neobladder in BCa patients, than those reported in general practice, could jeopardize HRQoL outcomes and we acknowledge the potential pitfalls of self-assessed EORTC questionnaires to objectively evaluate patients’ HRQoL.




5. Conclusions


This study confirmed the undeniable impact of RC on HRQoL, particularly expressed as a decline in emotional and cognitive functioning with a consequent impact on appetite loss. Moreover, BCa patients experienced a significant impact on financial difficulties, as a possible consequence of costs incurred by patients during the diagnostic management, as well as days of work lost. Interestingly, this study highlighted the benefit of RARC in early, mid- and long-term recovery, expressed as less impairment of symptom scales such as fatigue, nausea and vomiting, pain and appetite loss.
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Figure 1. Comparison of HRQol outcomes between healthy population and Bladder Cancer (BCa) cohort 6 mo after Radical Cystectomy. Overall, entire cohort of patients underwent RC. ORC: Open Radical Cystectomy cohort. RARC: Robot-assisted Radical Cystectomy cohort. Overall, ORC and RARC cohorts were compared to healthy population cohort using Student t test. * all p < 0.05. 
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Figure 2. Comparison of HRQoL outcomes between healthy population and Bladder Cancer (BCa) cohort 12 mo after Radical Cystectomy. Overall, entire cohort of patients underwent RC. ORC: Open Radical Cystectomy cohort. RARC: Robot-assisted Radical Cystectomy cohort. Overall, ORC and RARC cohorts were compared to healthy population cohort using Student t test. * all p < 0.05. 
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Figure 3. Comparison of HRQol outcomes between healthy population and Bladder Cancer (BCa) cohort 2 mo after Radical Cystectomy. Overall, entire cohort of patients underwent RC ORC: Open Radical Cystectomy cohort RARC: Robot-assisted Radical Cystectomy cohort. Overall, ORC and RARC cohorts were compared to healthy population cohort using Student t test. * all p < 0.05. 
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Table 1. Baseline features of the entire cohort.






Table 1. Baseline features of the entire cohort.





	
Variables

N (%)

Mean (SD)

	
Overall

(418)

	
Bladder Cancer

(116)

	
Healthy Population

(302)

	
pValue




	
Gender

	

	

	

	
0.08




	
Male

	
278 (67)

	
85 (73)

	
193 (64)




	
Female

	
140 (33)

	
31 (27)

	
109 (36)




	
Age (yrs)

	
61 (11.6)

	
63 (9.4)

	
59 (12.2)

	
0.006




	
BMI (kg/m2)

	
26 (3.8)

	
26 (3.7)

	
26 (3.9)

	
0.78




	
Smoking history

	

	

	

	
<0.001




	
Current

	
95 (23)

	
42 (36)

	
53 (17)




	
Former

	
106 (25)

	
50 (43)

	
56 (19)




	
Never

	
217 (52)

	
24 (21)

	
193 (64)




	
Diabetes

	
37 (9)

	
16 (14)

	
21 (7)

	
0.034




	
Hypertension

	
164 (39)

	
53 (46)

	
111 (37)

	
0.19




	
Myocardial infarction history

	
43 (10)

	
11 (10)

	
32 (11)

	
0.86




	
Charlson Comorbidity Index

	
3 (1.8)

	
4 (1.2)

	
2 (1.8)

	
<0.001




	
Urinary Diversion

Orthotopic neobladder

Ileal Conduit

	
/

	
88 (76)

28 (24)

	
/

	
/











 





Table 2. Baseline features after propensity score match analysis.
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Variables

N (%)

Mean (SD)

	
Overall

(170)

	
Bladder Cancer

(85)

	
Healthy Population

(85)

	
p Value






	
Gender

	

	

	

	
0.61




	
Male

	
122 (72)

	
59 (69)

	
63 (74)




	
Female

	
48 (28)

	
26 (31)

	
22 (26)




	
Age (yrs)

	
64 (11.4)

	
64 (9.8)

	
63 (12.9)

	
0.85




	
BMI (kg/m2)

	
26 (4.4)

	
26 (3.7)

	
26 (5.0)

	
0.52




	
Smoking history

	

	

	

	
0.20




	
Current

	
44 (26)

	
27 (32)

	
17 (20)




	
Former

	
76 (45)

	
36 (42)

	
40 (47)




	
Never

	
50 (29)

	
22 (26)

	
28 (33)




	
Diabetes

	
21 (12)

	
10 (12)

	
11 (13)

	
1




	
Hypertension

	
84 (49)

	
39 (46)

	
45 (53)

	
0.44




	
Myocardial infarction history

	
25 (15)

	
9 (11)

	
16 (19)

	
0.19




	
Charlson Comorbidity Index

	
4 (1.6)

	
4 (1.3)

	
4 (1.9)

	
0.81




	
Urinary Diversion

Orthotopic neobladder

Ileal Conduit

	
/

	


63 (74)

22 (26)

	
/

	


/











 





Table 3. Comparison of HRQoL outcomes between Bladder Cancer population and Healthy population, before and after propensity score match analysis.
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Overall Cohort

	
p Value

	
PSM Cohort

	
pValue




	
Bladder Cancer (116)

	
Healthy Population (302)

	
Bladder Cancer

(85)

	
Healthy Population

(85)






	
Global health status/QoL

	
69.8 ± 22.9

	
76.1 ± 17.7

	
0.003

	
69.4 ± 22.8

	
72.3 ± 19.3

	
0.38




	
Functional scales

	

	

	

	

	

	




	
Physical functioning

	
90.9 ± 15.6

	
94.9 ± 11.7

	
0.005

	
91.8 ± 14.4

	
92.6 ± 14.2

	
0.73




	
Role functioning

	
88.5 ± 20.7

	
94.5 ± 14.3

	
0.001

	
89.4 ± 19.2

	
92.7 ± 15.7

	
0.22




	
Emotional functioning

	
79.6 ± 21.5

	
87.4 ± 16.7

	
<0.001

	
80.5 ± 22.3

	
87.9 ± 14.4

	
0.011




	
Cognitive functioning

	
92.0 ± 15.3

	
89.7 ± 15.1

	
0.17

	
92.9 ± 13.9

	
88.0 ± 15.0

	
0.028




	
Social functioning

	
86.9 ± 19.8

	
94.3 ± 13.7

	
<0.001

	
87.8 ± 19.3

	
92.2 ± 14.2

	
0.09




	
Symptoms scale

	

	

	

	

	

	




	
Fatigue

	
18.2 ± 19.7

	
14.8 ± 17.2

	
0.09

	
18.1 ± 19.7

	
16.1 ± 17.1

	
0.48




	
Nausea and vomiting

	
3.7 ± 11.2

	
1.4 ± 5.2

	
0.005

	
3.1 ± 10.1

	
1.4 ± 5.3

	
0.16




	
Pain

	
12.6 ± 21.7

	
8.5 ± 16.2

	
0.037

	
11.6 ± 21.8

	
10.0 ± 16.1

	
0.60




	
Dyspnea

	
8.6 ± 15.9

	
6.7 ± 15.0

	
0.26

	
8.2 ± 16.2

	
9.4 ± 15.1

	
0.63




	
Insomnia

	
17.0 ± 26.6

	
13.4 ± 20.1

	
0.14

	
15.3 ± 26.0

	
17.6 ± 20.3

	
0.51




	
Appetite loss

	
8.3 ± 18.6

	
2.0 ± 8.4

	
<0.001

	
8.2 ± 19.2

	
2.4 ± 8.6

	
0.011




	
Constipation

	
13.2 ± 22.4

	
11.5 ± 21.1

	
0.46

	
12.9 ± 23.1

	
16.9 ± 24.5

	
0.28




	
Diarrhea

	
3.2 ± 11.6

	
3.9 ± 12.3

	
0.60

	
2.0 ± 9.4

	
4.7 ± 13.8

	
0.13




	
Financial difficulties

	
13.5 ± 22.8

	
3.3 ± 10.7

	
<0.001

	
11.8 ± 22.2

	
5.1 ± 13.1

	
0.018
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