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Preface 
In this thesis, the aim was to investigate circumstances surrounding chemotherapy 

treatment for bladder cancer at the University Hospital of North Norway. Knowing that 

neoadjuvant chemotherapy increases survival of these patients, I wanted to find out how 

many of patients with bladder cancer are treated with neoadjuvant chemotherapy at this 

hospital. My work on this thesis started in the fall of 2019 during my fourth year at medical 

school and continued to June of 2021, as I finished my fifth year as medical student.  

 

I previously had minimal experience with both bladder cancer and writing a thesis prior to 

this. Throughout this process I have learned a great deal about both. It has been a fun and 

interesting subject to work with, which I have enjoyed. This new interest for oncology led me 

to applying for work as medical student with temporary license at the Oncology Department 

at the University Hospital of North Norway, where I started working in March of 2021.  

 

My resources for this project were the medical record program for patients at the hospital 

and literature available from the University Library. I registered clinical data for alle patients 

included in the study and performed simple descriptive statistics on my own, while my 

supervisor helped me with the more advanced statistical work. I received no external 

funding for this project. 

 

I would like to thank my main supervisor professor in oncology Hege Sagstuen Haugnes, for 

whom this project could not have been done without. She has contributed with her great 

knowledge in oncology and excellent guidance in scientific research and writing. I would also 

like to thank my co-supervisor urologist, PhD Eivind Bjerkaas for his contribution to this 

thesis with his knowledge of surgical aspects. 

 

Håkon Kjæve, Tromsø 31st May 2021 
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Summary 
Introduction: Previously, radical cystectomy alone has been the standard treatment for 

localized, muscle invasive bladder cancer (MIBC), with the introduction of neoadjuvant 

chemotherapy (NAC) in 2011 in Norway. Outcome advantages for patients receiving NAC are 

thoroughly documented. Our primary aim with this study was to investigate whether 

patients treated for MIBC at UNN during 2011-2019 were offered NAC. Secondary, we 

wanted to evaluate feasibility, side effects and efficacy of NAC, along with surgical 

complications and survival.  

 

Material and method: This study included 154 patients with urothelial carcinoma in bladder 

cystectomized at the University Hospital of North Norway (UNN) in the years 2011-2019 who 

were identified by looking up procedure codes in the medical record program DIPS. Of these, 

99 (MIBC) and were considered for NAC. NAC consisted of three cycles of methotrexate, 

vinblastine, doxorubicin and cisplatin (MVAC) given every second week. 

 

Results: Out of the MIBC patients, 47.5% received NAC. This number increased significantly 

during the study period, from 29.3% in the years 2011-2014, to 60.3% in the years 2015-

2019. Old age was the most frequent reason for not receiving NAC, accounting for 50%, 

followed by reduced kidney function and heart disease, both making up 9.6%. Overall, 57.4% 

and 75.1% completed all three cycles and two cycles of chemotherapy, respectively. Most 

common reasons for discontinuation were reduced kidney function or infection. 

Neutropenic sepsis was seen in 17% of patients. Amongst the 27 patients who completed all 

three rounds, 56% did not experience any complications throughout chemotherapy. The 

actuarial 2-year overall survival was numerically higher for patients treated with NAC (78%; 

95% CI 66%-90%) than those without NAC (58%; 95% CI 43%-72%). 

 

Conclusion: Chemotherapy coverage at UNN was high compared to other studies. Feasibility 

was low and complication rates high, most likely due to extensive chemotherapy use. 
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Introduction 
Epidemiology 
Bladder cancer is currently the fourth most common cancer type in Norway amongst men, 

and seventh in total when including both genders, with approximately 1500 new cases each 

year (1). Men make up about three out of four of these cases. The incidence for men in 2019 

was around 50 per 100 000, with a stable incidence since the early 1990s (Figure 1). Prior to 

1990, the incidence for men had been steadily increasing. For women the incidence for 2019 

was about 15 per 100 000 (Figure 2). This number increased gradually until 10 years ago, 

after which it has flattened out. As for survival rates, these have been increasing in Norway 

for the past 50 years for both genders (2). The five-year relative survival for patients 

diagnosed in the period 2010-2014 was 76.3% for men and 70.1% for women (1). Median 

age at diagnosis in Norway in 2018 was 72 years for men and 74 for women (3). 

 

There are several known risk factors in bladder cancer. Among modifiable risk factors, 

smoking is strongest related, with some studies showing 40-50% of bladder cancer cases in 

both men and women being smoking-related (4, 5). There are also a multitude of other 

chemicals that increase the risk of bladder cancer, but to a lesser degree (6). Genetic 

predisposition has been shown in several studies. Most notably, patients with Lynch 

syndrome carrying an MutS homolog 2 (MSH2) mutation have an increased lifetime risk of 

developing urothelial cancer. The increased risk is greater for men than women (7, 8). In 

Norway, the national guidelines recommend that members of families with Lynch Syndrome 

and history of urothelial cancer should be screened yearly with urinary stix and cytology 

from the age of 35. Urothelial cancer secondary to prior cancer treatment has been studied 

in recent years. A large meta-analysis has shown that radiation treatment of prostate cancer 

increases the relative future risk of developing bladder cancer by 67%, but with a modest 

increase in the absolute risk (9). 

 

Diagnostics and histology 
In the early stages of bladder cancer there are usually relatively few symptoms, with the 

most common one being hematuria (10). Gross hematuria (visible blood in urine) without 
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known cause is always referred to an urologist, while microscopic hematuria (blood in urine 

that is not visible) is only referred for patients above 50 years old with risk factors and/or 

symptoms and no known cause. In Norway, there is a standard set diagnostic pathway called 

“pakkeforløp” for patients that meet the aforementioned criteria. This pathway secures a 

standardized and predictable diagnostic work-up within given time limits for patients with 

suspected cancer. For bladder cancer, the guidelines for the pathway recommend that once 

patients are referred, they should be seen by a specialist and have initial investigations done 

within seven days. After these investigations, the further treatment course should be 

decided within 25 days, and after this decision is made, the chosen treatment option should 

commence within 14 days. Put in simpler terms, treatment must start within 46 days from 

when the referral is received (3). 

 

Initial investigations for bladder cancer include cystoscopy and Computed tomography (CT) 

scan. Any tumor found during cystoscopy are biopsied with a method called transurethral 

resection of bladder (TURB), which is a procedure where cancer suspicious tissue in the 

bladder is removed. The material from this procedure is analyzed by a pathologist, and 

combined with CT scans, determines the tumor stage. In some cases of early-stage bladder 

cancer, TURB is curative treatment in itself. 

 

Histologically, urothelial carcinomas are the dominant type, making up about 90% of bladder 

cancers (11). Squamous cell carcinomas are second most abundant, followed by 

adenocarcinomas. Sarcomas and lymphomas are also seen. We will only describe the 

urothelial carcinomas later on in this report. Bladder tumors are staged according to the 

TNM-system, which grades the tumor from T1 to T4(3). In addition, superficial in situ 

urothelial carcinoma are classified as Tis. Tumors that only invade the subepithelial 

connective tissue of the bladder are classified as T1. If the tumor penetrates the muscular 

layer surrounding the bladder (muscularis propria), it is classified as T2. These are also 

further divided into T2a and T2b, for respectively superficial and deep penetration of the 

muscle layer. T3 tumors invade soft tissue surrounding the bladder and are subcategorized 

as T3a if invasion is only microscopically detectable and T3b if macroscopically detectable. If 

the tumor invades surrounding organs it is classified as T4. Bladder cancer with T2 or more 

advanced tumor stage is collectively termed muscle-invasive bladder cancer (MIBC), while 
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the ones with less advanced tumor stage are termed non-muscle-invasive bladder cancer 

(NMIBC). 

 

Treatment 
Treatment will vary according to tumor stage. For patients with NMIBC, the TURB can be 

sufficient treatment if all tumor tissue is removed, but some of them will need additional 

treatment consisting of instillation of Mitomycin-C or Bacillus Calmette-Guérin (BCG) into 

the bladder via a transurethral catheter. Mitomycin-C is a chemotherapeutic agent and BCG 

an immunotherapeutic agent. Studies have shown that instillation of Mitomycin-C within a 

few hours after TURB reduces the risk of recurrence by up to 35% in low-grade NMIBC (12-

15). For those with intermediate risk tumors, immediate instillation of Mitomycin-C, 

followed by regular treatment with instillation of Mitomycin-C or BCG has proven to be 

effective (16-21). The instillations are given weekly for six weeks and then monthly for a full 

year. Further treatment effect after one year is not thoroughly documented, but some 

receive BCG-instillations for up to three years. BCG is currently the first choice for patients 

with intermediate and high-risk tumors. In some few cases of NMIBC, radical cystectomy will 

be required. For patients with localized MIBC, radical cystectomy plus pelvic lymph node 

dissection is the standard treatment. Patients who are not able or willing to undergo surgery 

can be offered radiotherapy, or preferably trimodal treatment (maximal TURB, 

chemotherapy and radiotherapy) (3). Treatment of metastatic disease is beyond the scope 

of this study and will not be described. 

 

MIBC has been proven to be highly chemotherapy sensitive and studies show that patients 

with localized/locally advanced MIBC who receive chemotherapy in addition to cystectomy 

have a greater survival-rate (22-26). In general, when giving chemotherapy as an addition to 

surgery you must decide whether to give it before (neoadjuvant chemotherapy (NAC)) or 

after (adjuvant chemotherapy (AC)) the surgery. Both NAC and AC have shown better results 

vs cystectomy alone. NAC is currently preferred due to better documented effect and that 

patients who receive chemotherapy after surgery cannot tolerate the chemotherapy as well 

and on average finish less cycles of chemotherapy (27). 
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Cisplatin has proven to be the most effective cytostatic agent in bladder cancer (26). Three 

cycles of cisplatin-based NAC increases the overall 5-year survival-rate from 45 to 50% (all 

stages included) in patients with locazlied/locally advanced MIBC, according to studies (22-

26). The relative increased survival rate is higher the more advanced the cancer is (22, 28). 

These results have led to both international and national guidelines recommending that all 

patients with MIBC are considered for NAC in addition to cystectomy. In Norway, these 

guidelines were implemented in 2011.  

 

Treatment with dose-dense methotrexate, vinblastine, doxorubicin and cisplatin (MVAC), 

where a total of three cycles of chemotherapy are given every second week, has shown to 

be very feasible, with patients ready for surgery as early as seven to eight weeks after the 

first cycle of chemotherapy (29, 30). This has been, and currently still is, the standard 

regimen used at the University Hospital of North Norway (UNN) for neoadjuvant treatment 

of bladder cancer. The treatment effect is evaluated with a CT scan after two cycles of dose-

dense MVAC. 

 

As with most chemotherapy treatments, this treatment can be very tough on the patients, 

with considerable risk of side effects such as neutropenic infection, neuropathy, nausea and 

malnutrition. The patients who are being considered for this treatment are therefore 

discussed at a multidisciplinary meeting, consisting of specialists from several departments, 

to determine if NAC is likely to be beneficial for the patients. In general, the treatment is not 

recommended for patients above 75 years old or those with comorbidities such as reduced 

kidney function and cardiovascular disease. The reason it is not recommended for patients 

with reduced kidney function is because of cisplatin, which is very nephrotoxic. In addition, 

cisplatin is poorly tolerated among older patients and it should be used with caution in 

patients with cardiovascular disease since it demands considerable hydration to prevent 

nephrotoxicity 

 

Surgical complications 
Radical cystectomy is often associated with complications. In a large study including 1142 

patients who underwent radical cystectomy in the period 1995-2005, 64% of the patients 
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had some degree of complication within the first 90 days after surgery (31). The 

complications were graded using the Clavien-Dindo classification system (32) and showed 

that 51% of patients experienced grade 1-2 complications and 13% grade 3-5 complications. 

The most common complications were gastrointestinal and infectious, making up 29% and 

25% respectively. More recent studies have showed that the complication frequency is not 

higher in patients who receive NAC prior to cystectomy versus those who do not (33). 

 

Aims of the study 
NAC before cystectomy as a treatment option for localized/locally advanced MIBC was 

gradually introduced in Norway and UNN from 2011. We did not know to what extent this 

treatment was offered to patients treated at UNN prior to this research, nor did we know 

anything about the outcome for patients who received the treatment. Studies show that too 

few patients with MIBC are offered NAC, despite its proven effect (34, 35).  

 

The main aim of this study was to investigate whether patients who were treated for 

localized/locally advanced MIBC at UNN during 2011-2019 were offered NAC, and reasons 

for not being offered such treatment. Secondary aims include evaluating the feasibility, side 

effects and efficacy of the NAC, including effects of NAC on weight and kidney function. 

Finally, we wanted to study surgical complications and survival with NAC plus cystectomy 

versus cystectomy alone. 

  

Material and method 
Patient selection and treatment 
All patients who were cystectomized at UNN in the period 01.01.2011-31.12.2019 were 

identified by looking up procedure codes in the medical record program DIPS (N=199, flow 

chart). Inclusion criteria included patients who had a curative cystectomy for urothelial 

carcinoma in the bladder. Consequently, patients who were cystectomized for other reasons 

than bladder cancer, had other histology than urothelial carcinoma or were cystectomized 

for palliative purposes were excluded from this study (flow chart). After these exclusions, 

the total number of patients included in the study was 154. 
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Since only patients with MIBC are treated with NAC, we wanted to look at this patient group 

when comparing data in relation to chemotherapy. Out of the 154 patients, 99 (64.3%) had 

muscle-infiltrating bladder cancer (T2 or more advanced, determined by looking at both 

histology and CT images). We wanted to see how the NAC coverage developed over the 

years we studied. For this, we chose to compare the first four years (2011-2014) to the last 

five years (2015-2019) combined. The reason for this is that some of the individual years did 

not have enough patients to give a representative picture. 

 

Neoadjuvant chemotherapy consisted of in total three cycles of MVAC given every second 

week if the treatment was well tolerated. Each cycle consisted of methotrexate 30 mg/m2 

day one, and vinblastine 3 mg/m2, doxorubicin 30 mg/m2 and cisplatin 70 mg/m2 on day 

two. In case of creatinine clearance < 60 ml/min/1.73m2, the cisplatin dose was given over 

two days (35 mg/m2 on days one and two).  Growth-colony stimulating factor (G-CSF) was 

given at day four. The patients underwent a radiological evaluation with CT or MRI scan prior 

to the third cycle. In case of radiological progression, the third cycle was cancelled and the 

patient went directly to surgery. 

 

A radical cystectomy includes removal of the bladder plus prostate and seminal vesicles in 

men, and removal of the bladder plus uterus and adnexa in women, and in addition a pelvic 

lymph node dissection. A urinary diversion is always performed, most commonly as an ileac 

conduit (3). Surgery was exclusively performed as open surgery until the fall of 2019, with 

the gradual implementation of robotic-assisted laparoscopic surgery from this point on. 

 

Variables 
The following data was collected from the medical records: patient characteristics including 

age, gender, height, weight and smoking status, tumor stage (histological and radiological) at 

date of diagnosis and after cystectomy, creatinine levels during chemotherapy and before 

cystectomy, complications and feasibility of chemotherapy, date of surgery, complications 

after surgery, time spent in hospital after surgery, cancer recurrence status and outcome for 

all patients up to the date of this study. 
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Relative weight change was calculated for all patients who initiated NAC as ((weightcystectomy-

weightchemotherapy)/weightchemotherapy) x 100%. Relative weight change was categorized as 

moderate gain (>5%), small gain (3% to <5%), maintenance (+/- <3%), small loss (3% to 5%) 

and moderate loss (> 5%), as described previously (36). Body mass index (BMI) was 

calculated as weight (in kg) divided by height (in meters) squared.  

 

Creatinine clearance was calculated based on age and serum creatinine (37), and 90 

ml/min/1.73m2 was used as cut-off for slightly decreased renal function (38). In addition, 

Creatinine clearance < 60 ml/min/1.732 was used to identify those with moderately 

decreased kidney function. 

 

Surgical complications were quantified using the Clavien-Dindo classification system (32), 

which is a scoring system where complications are categorized from 1-5 on a severity scale. 

We chose to simplify this by putting grade 1-2 complications together in one group and 

grade 3-5 together in another. Complications were identified at two different intervals after 

cystectomy, the first within 30 days and the other within six months. We also chose to 

investigate how many of the patients had an infection within 30 days after the operation. 

 

Statistics 
Continuous variables are presented as median (range), and categorial variables are 

presented as counts (proportion). Comparisons between the NAC and the no NAC group 

were performed using Chi square test for categorical variables, and Mann Whitney U test for 

continuous variables. Comparisons between median values (e.g. weight) at start 

chemotherapy and at cystectomy within the NAC group were performed with the Wilcoxon 

matched pairs signed rank sum test. The overall observation time in years was calculated 

from date of cystectomy until death or end of follow up (as of June 2020). Time was 

calculated in days from initiation of the first chemotherapy cycle until cystectomy, and in 

months from cystectomy until relapse for relapsing patents. 

 

Cumulative survival was calculated with the Kaplan-Meier method. Cox regression was used 
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to assess the association between NAC vs. no NAC and risk of relapse and overall mortality, 

presented as hazard ratio (HR) and 95% confidence interval (95%CI), adjusted for age and 

tumor stage pre-cystectomy. A test of parallel lines confirmed that the proportional hazard 

assumption was met. Statistical analyses were performed using the SPSS 26.0 package (SPSS 

Inc., Chicago IL, USA). Two-sided p-values <0.05 were considered significant. 

 

Ethics 
The study was approved by the data protection officer at UNN (project number 02386). 

 

Results 
Study patient characteristics 
Overview of patient characteristics at cystectomy for all included patients are presented in 

table 1. Of the 154 patients included, 120 (77.9%) were male and 34 (22.1%) female. Overall, 

42 (27.3%) were current smokers, 71 (46.1%) ex-smokers and 39 (25.3%) never smokers. 

Median age was 71.8 years (range 42.5-92.6). Median creatinine was 93.5 µmol/L (range 47-

212). Median weight 77.5 kg (range 49.7-122). 

 

In total, 99 of the 154 patients included in this study had MIBC and thus were considered for 

NAC. The remaining 55 patients had less advanced cancer, in which case guidelines do not 

recommend chemotherapy. These 55 patients were included in analyses of surgical 

complications, but not in analyses regarding chemotherapy coverage, effects, complications, 

relapse and survival. 

 

Chemotherapy implementation/coverage 
Overall, 47 (47.5%) of the 99 patients with MIBC received NAC. Patient characteristics 

according to NAC vs. no NAC is presented in table 2. Patients who received NAC were 

younger at cystectomy than those without NAC (median age 68 years vs. 75 years, p-value 

<0.001), otherwise there were no statistically significant differences in patient characteristics 

presented in table 2 between these two groups. For the remaining 52 (52.5%) of those with 

MIBC, the most frequent reason for not receiving chemotherapy was old age, accounting for 
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50% of the cases (table 3). Other frequent reasons were reduced kidney function (9.6%) and 

heart disease (9.6%). Overall, 13.5% were contributed to other comorbidities than heart or 

kidney disease, such as chronic obstructive pulmonary disease (COPD), obesity and other 

concurrent malignancy. The remaining 17.3% were grouped as “Other reasons” and 

consisted mainly of cases where there was no obvious reason found in the patient journal, 

but also one case with an emergency cystectomy and one where the patient did not want 

chemotherapy. All cases where there was no clear reason for not receiving NAC described in 

the medical records happened prior to 2014.  

 

Since the introduction in 2011 there has been a steady increase in the number of patients 

who received NAC. In the first years from 2011 through 2014, only 12 of 41 (29.3%) patients 

received NAC. From 2015 through 2019, the amount was 35 out of 58 (60.3%) (table 4). After 

excluding patients aged above 75 years, the percentage of patients who received NAC were 

overall 63.4% (45 out of 71 patients). The number increased from 36.7% (11 out of 30 

patients) during 2011-2014 to 82.9% (34 out of 41 patients) in the years 2015-2019. 

 

Chemotherapy feasibility and side-effects 

For those who received NAC, 27 (57.4%) received all three chemotherapy cycles, while seven 

(14.9%) patients discontinued after cycle one and another thirteen (27.7%) after cycle two 

(table 5). Of the seven who discontinued after cycle one, four (57.1%) were because of 

reduced kidney function. Among those ones who dropped out after cycle two, the reasons 

were more diversified, with infection responsible for four out of 13 (30.8%), 

nausea/anorexia three out of 13 (23.1%) and increased creatinine/reduced kidney function 

two out of 13 (15.4%). One of the patients only received two cures because the evaluation 

after two cures showed significant remission and the patient was deemed ready for surgery. 

The remaining four patients were categorized as others, further described under table 5. 

 

During the first cycle of chemotherapy, 24 patients 51.1% did not experience any 

complications. For cycle two and three the percentage without severe complications was 

65% and 81.5% respectively. The most common complications were nausea/anorexia and 

neutropenic sepsis for all three cycles (table 6). Neutropenic sepsis occurred in 6 patients 
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(12.8%) after cycle one, 3 (7.5%) after cycle two and 2 (11.1%) after cycle three, despite the 

prophylactic use of G-CSF. Worth noting is that four patients experienced neutropenic sepsis 

after more than one cycle. Overall, of the 47 patients who received NAC, 8 (17%) had 

neutropenic sepsis at some time during chemotherapy. There were no deaths related to 

complications during chemotherapy. Among the 27 patients who completed all the cycles, 

15 (56%) did not have complications after any of the cycles. Median time from first 

chemotherapy cycle until cystectomy was 52 days (range 28-76). 

 

Median weight at start of chemotherapy for all 47 patients was 81 kg (range 55-114), and it 

decreased to 76 kg (range 53-114) at cystectomy (p<0.001). In total 25 patients (53%) had a 

small weight gain or stable weight from chemotherapy initiation to cystectomy, while 22 

(47%) experienced a weight loss, of whom 14 (30%) had a moderate weight loss. Median 

BMI was 25.5 kg/m2 (range 19-35) at start chemotherapy and decreased to 24.6 kg/m2 

(range 19-35) at cystectomy (p<0.001).  

 

Median creatinine for all 47 patients was 86 μmol/L (range 54-129) at start of chemotherapy 

and increased to median 90 μmol /L (range 61-200) at cystectomy (p<0.001). Creatinine 

clearance was median 79 (range 45-123) at start of chemotherapy and decreased to median 

72 (range 29-110) at cystectomy (p=0.041). The number of patients with slightly decreased 

renal function increased from 35 (75%) at start chemotherapy, to 41 (87%) at cystectomy. 

The number of patients with moderately decreased renal function increased from 11 (23%) 

at start of chemotherapy to 14 (30%) at cystectomy. 

 

Efficacy of chemotherapy 

Prior to chemotherapy, 42 of the patients (89%) had histologically T2 or more advanced 

cancer in the biopsies (figure 3). The remaining five patients with histologically pTis or pT1 

were considered to have radiological T2 stage and were thus offered NAC. After 

chemotherapy, the percentage of patients with pT2 or more advanced cancer was reduced 

to 51% (24 out of 47). Overall, 13 patients (28%) were downgraded to pT0 (pathologic 

complete response). A total of 23 patients (49%) had a histological downgrading of the 

tumor, 12 (25.5%) had no change and 12 (25.5%) had histological upgrade of tumor. 
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Surgical complications 
The surgical complications for patients in this study are presented in table 7. Infection was 

the most frequent complication for all categories. Other frequent complication categories 

were gastrointestinal, bleeding/anemia, heart/circulatory, wound rupture and kidney failure. 

Among all 154 patients included, 53.2% experienced any grade 1-2 complications and 24% 

any grade 3-5 complications within 30 days. Overall, 60.4% had any grade 1-2 complications, 

and 29.2% any grade 3-5 complications within six months.  

 

No NAC patients had a slightly higher prevalence of grade 1-2 complications within 30 days 

(55% vs. 48.9%, p=0.38), but it was not statistically significant. For grade 3-5 complications in 

the same time period, numbers were almost equal (24.3% vs 23.4%). Grade 1-2 

complications within six months were also quite similar for NAC vs no NAC (57.4% vs 61.7%). 

The NAC group had a higher frequency, although not significant, of any grade 3-5 

complications within six months (34% vs. 27.4%, p=0.36). 

 

Relapse and survival 
Overall, 55 (55%) of included patients were alive at the end of follow-up (table 8). A total of 

30 patients (including two patients who never were tumor-free after surgery) had 

experienced recurrence at end of follow-up (June 2020). Of these 30, five had recurrence 

only in regional lymph nodes, two only in liver, one only in lungs and the remaining 22 in 

multiple regions/organs. Median time to relapse was 10.5 (range 1.8-66.5) months after 

cystectomy. Age-adjusted Cox-regression showed that NAC compared with no NAC did not 

influence the risk of relapse (HR for relapse 0.80, 95% 0.36-1.77), while increasing pre-

cystectomy tumor stage was associated with risk for relapse (p for trend 0.003).  

 

The actuarial 2-year overall survival was 68% for all patients (95% CI 58%-77%), and it was 

numerically higher for patients treated with NAC (78%; 95% CI 66%-90%) than those without 

NAC (58%; 95% CI 43%-72%), but not statistically significant (overlapping Cis). Bladder cancer 

was the most common cause of death for both patient groups. In the NAC group, 13 patients 

(27%) died because of bladder cancer, while in the no NAC group 14 patients (27%) died due 
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to bladder cancer. A considerable larger proportion of patients with no NAC compared with 

NAC died of treatment-related complications (14% vs. 2%, not possible to perform significant 

testing due to only one observation in the NAC group). Age-adjusted Cox regression showed 

that NAC compared with no NAC did not influence overall survival (HR for death 0.68, 95% 

0.35-1.32) (figure 4), and increasing pre-cystectomy tumor stage was not associated with 

overall mortality risk (p for trend 0.13). 

 

Discussion 
Chemotherapy coverage 
This study showed that the total NAC coverage in the time period 2011-2019 at UNN was 

47.5%. Since this number increased drastically during the study time period, it probably does 

not represent to what extent NAC is currently offered to patients with MIBC. For the first 

four years after implementation the total coverage was as low as 29.3%, rising to 60.3% for 

the last five years. There may be several reasons as to why the coverage was so low in the 

first years. Firstly, this was a newly implemented treatment option, and as with most new 

treatments, there will always be some skepticism and reluctancy, especially when there 

already are well established treatment options. It is also normal for new treatments to be 

gradually introduced. Second, because dose dense MVAC was a relatively new treatment 

option for bladder cancer, there was less available research of outcome for patients at the 

time. Third, the structure of the multidisciplinary meeting has improved during the study 

period, along with the diagnostic pathway that was introduced in 2015. 

 

It is reasonable to think that the current NAC coverage number is closer to the one of the 

later years (around 60%), when the treatment was more established and patient outcome 

better documented. A similar study looking at NAC coverage numbers for MIBC across all 

urological departments in Denmark in the years 2014-2017 showed a coverage of 61% (39). 

In this study however, patients aged above 75 years old were excluded. If we had used the 

same exclusion criteria, the coverage number in our study would rise to 63.4% (45 out of 71 

patients) overall and 82.9% (34 out of 41 patients) in the years 2015-2019. A large study 

across major European centers from 2012 showed that only around 12% of the 5000 
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patients with MIBC included were considered for NAC (34). Another large study, from the 

US, with 7101 patients included, showed that NAC coverage increased from 22.9% to 32.3% 

from 2011 to 2015 (40). It also showed that AC was used quite often, with total 

chemotherapy coverage going from 46.4% to 57.2% in the same years. When looking at 

these studies we see that the NAC coverage in general seems to increase, and that coverage 

at UNN has been relatively extensive in the recent years we studied.  

 

In our study we saw that old age was by far the most important factor for patients not being 

offered NAC, accounting for 50% of cases with MIBC did not offered NAC. The age restriction 

of 75 is not definitive. National guidelines advice that patients above 75 years should be 

thoroughly evaluated before given NAC. In our study there were two patients aged above 75 

who received NAC. 

 

Reduced kidney function and heart disease were also listed frequently, both making up 9.6% 

of cases each. Because MVAC is a cisplatin-based chemotherapy regimen, which is very 

nephrotoxic, there is good reason to be careful when giving this treatment to patients with 

reduced kidney function. The national guidelines recommend that patients with glomerular 

filtration rate (GFR) between 50 and 60 should receive cisplatin over two days, and those 

with GFR below 50 should not be given cisplatin-based chemotherapy. At UNN the limit has 

been set to 45, slightly lower than the national recommendations. Several studies have 

looked at where to draw the line for acceptable kidney function. A study on cisplatin-based 

NAC conducted at the Cleveland Clinic in the US showed that patients with GFR < 60 mL/min 

were less likely to complete all three rounds of chemotherapy and more likely having to 

modify it. It also showed that they had lower pathologic complete response than patients 

with normal kidney function (41). 

 

The advantages of NAC ahead of cystectomy are already well documented as mentioned 

earlier. However, for some patients the cons outweigh the benefits, and they are better off 

without NAC. The difficult part is to select which patients will benefit from the treatment. 

Several studies have looked at ways to identify these patients, and this is still an ongoing 

process, where different biomarkers are being evaluated. 

 



 14 

Feasibility, side-effects and efficacy 
Of the 47 patients who received NAC, 57.4% underwent all three rounds and 85.1% at least 

two rounds. In the earlier mentioned study from the Cleveland Clinic, 87% of patients with 

GFR > 60 mL/min finished all cycles, while only 70% of patients with GFR between 35 and 59 

finished all cycles, highlighting the fact that renal function is essential for cisplatin-based 

chemotherapy tolerance (41). In our patient group, 75% of patients who received NAC had 

slightly decreased kidney function (creatinine clearance < 90 mL/min/1.73m2) and 23% 

moderately decreased kidney function (creatinine clearance < 60 mL/min/1.73m2), which 

could partly explain why the NAC feasibility was so low in our study. In total, six (30%) of the 

20 patients who discontinued chemotherapy were because of reduced kidney function. 

Consequently, it is advisable to carefully select patients for NAC based on kidney function in 

addition to age and other comorbidities. 

 

Neutropenic sepsis is one of the most feared complications in chemotherapy treatment. In 

our study, neutropenic sepsis was, in total over all three cycles, seen in 8 (17%) out of 47 

patients. A study by Bamias et al. evaluating the toxicity of MVAC, showed that neutropenic 

sepsis occurred in 11.6% of the 109 patients included (42). In this study the MVAC was given 

each four weeks, with a total of six cycles, and all patients received G-CSF. In another study, 

conducted by Von der Maase et al., 12% of patients who received MVAC experienced 

neutropenic sepsis (43). This study also had a slightly different treatment regimen, with 

cycles given each four weeks, and G-CSF was not given routinely, only on indication. Thus, 

neutropenic sepsis was slightly more common in our study. These studies are not truly 

compatible though, since they did not use the dose dense, but rather the standard dose 

MVAC regimen, and number of cycles with chemotherapy and G-CSF administration differs 

from the regimen in our study. Furthermore, the chemotherapy coverage at UNN is quite 

comprehensive compared to other studies. This, probably, means that patients who are in 

worse health and more susceptible to adverse effects are given chemotherapy, which could 

explain some of the increased amount of neutropenic sepsis. Still, a total of 15 (56%) of the 

27 patients who completed all cycles did not experience any serious complications. 
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This study showed a complete pathologic response (tumor downgrade to pT0) in 13 (28%) of 

the 47 patients who received NAC. This is comparable to a study conducted in 2014 by 

Choueiri et al., which showed a complete pathologic response of 26%. Another study, by 

Plimack et al. showed a higher response rate of 38%. A large meta-analysis by Yin et al. 

including a total of 667 patients who received MVAC treatment, showed a complete 

pathological response of 24.3% (26). 

 

In our study, 49% of patients had a histological downgrading of the tumor, while 25.5% had 

no change and 25.5% had an upgrade in tumor stage. In the study performed by Plimack et 

al, these numbers were 65%, 17.5% and 17.5% respectively. However, 93% of patients in 

that study finished all three cycles of chemotherapy, compared to 57.4% in our study. This is 

a plausible explanation for the difference. Also, worth noting is that 57% of included patients 

in that study had more advanced tumor stage than T2, compared to only 4.3% in our study, 

which might affect downgrading percentages. 

 

Surgical complications 
Surgical complications for all 154 patients were 53.2% grade 1-2 complications within 30 

days. Shabsigh et al. conducted a large study including 1142 patients which showed similar 

numbers, with 59.2% of patients experiencing grade 1-2 complications within 30 days (31). 

Grade 3-5 complication on the other hand were significantly higher in our study (24% vs 

11.2%). The reason for this is unknown, however only 12% of patients in the other study had 

priorly received NAC and it was not specified what kind of chemotherapy or how long before 

surgery this was given. 

 

Outcome, relapse and survival 
The actuarial 2-year overall survival was higher for patients treated with NAC (78%) than 

those with no NAC (58%), but not statistically significant since both groups were too small to 

identify any significant differences. Our problem with reduced power due to few included 

cases also in part explain the lack of an association between NAC and improved relapse-free 

and overall survival.  
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A total of seven (14%) of the 52 patients with MIBC who did not receive NAC died of 

treatment complications, compared to only one (2%) of the 49 who received NAC. This is 

quite a substantial difference, but most likely due to patient selection. Patients in the no 

NAC group are patients who, in most cases, were deemed not eligible for NAC due to old age 

and/or extensive comorbidities. Consequentially, patients in this group would probably be 

more susceptible to complications. 

 

Strengths of this study include an unselected study sample, reflecting all patients treated for 

bladder cancer in Troms and Finnmark. Consequently, it also reflects clinical practice. 

Another strength is the registration of complete and comprehensive details for patients 

included. To the best of our knowledge, this is the first study that evaluates chemotherapy 

coverage in this patient group in Norway. 

The main weakness in this study is the small patient group, which causes problems with 

statistical significance and thus type 2 errors. Since patients were not randomized to receive 

chemotherapy or not, this introduces skewness in the way that patients in the no NAC group 

likely were in worse health condition than the NAC group prior to cystectomy. 

 

Conclusion 
Our study showed that total chemotherapy coverage at UNN in the period 2011-2019 was 

47.5%. This number increased greatly during the years we studied and was higher than other 

comparable studies. Old age was by far the most important reason for not receiving 

chemotherapy, followed by heart disease and reduced kidney function. Only 57.4% of 

patients completed all three cycles of chemotherapy. Most frequent reasons for 

discontinuation were reduced kidney function, infection and nausea/anorexia. 

Nausea/anorexia and neutropenic sepsis were the most common complications during 

chemotherapy. Neutropenic sepsis was seen in 17% of patients who received NAC. Given 

that chemotherapy coverage was higher in our study, patients with more extensive 

comorbidity were more likely to be given NAC than in other studies, which could explain why 

feasibility was relatively low and complication rate high. There were no significant 

differences in surgical complications between NAC and no NAC patients. Of the 99 MIBC 

patients, 30% had relapsed at the end of follow-up (June 2020). Chemotherapy did not affect 
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risk of relapse. 2-year overall survival was higher in the NAC group, but not statistically 

significant. This must be investigated further, with larger datasets and longer follow-up time. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 18 

Referanser 

 
1. Larsen IK, Møller B, Johannesen TB, Robsahm TE, Grimsrud TK, Larønningen S, et al. 
Cancer Registry of Norway. Cancer in Norway 2019 - Cancer incidence, mortality, survival 
and prevalence in Norway. Oslo2020. 
2. Andreassen BK, Aagnes B, Gislefoss R, Andreassen M, Wahlqvist R. Incidence and 
Survival of urothelial carcinoma of the urinary bladder in Norway 1981-2014. BMC Cancer. 
2016;16(1):799. 
3. Haug ES, Arum CJ, Bergan U, Greve OJ, Gudbrandsottir G, Knobel H, et al. Nasjonalt 
handlingsprogram med retningslinjer for diagnostikk, behandling 
og oppfølging av blære- og urotelkreft. 2021. 
4. Freedman ND, Silverman DT, Hollenbeck AR, Schatzkin A, Abnet CC. Association 
between smoking and risk of bladder cancer among men and women. JAMA. 
2011;306(7):737-45. 
5. Parkin DM, Boyd L, Walker LC. The fraction of cancer attributable to lifestyle and 
environmental factors in the UK in 2010. Br J Cancer. 2011;105 Suppl 2:S2-5. 
6. Brown T, Slack R, Rushton L. Occupational cancer in Britain. Urinary tract cancers: 
bladder and kidney. Br J Cancer. 2012;107 Suppl 1:S76-84. 
7. Barrow PJ, Ingham S, O'Hara C, Green K, McIntyre I, Lalloo F, et al. The spectrum of 
urological malignancy in Lynch syndrome. Fam Cancer. 2013;12(1):57-63. 
8. van der Post RS, Kiemeney LA, Ligtenberg MJ, Witjes JA, Hulsbergen-van de Kaa CA, 
Bodmer D, et al. Risk of urothelial bladder cancer in Lynch syndrome is increased, in 
particular among MSH2 mutation carriers. J Med Genet. 2010;47(7):464-70. 
9. Wallis CJ, Mahar AL, Choo R, Herschorn S, Kodama RT, Shah PS, et al. Second 
malignancies after radiotherapy for prostate cancer: systematic review and meta-analysis. 
BMJ. 2016;352:i851. 
10. Inman BA, Tran VT, Fradet Y, Lacombe L. Carcinoma of the upper urinary tract: 
predictors of survival and competing causes of mortality. Cancer. 2009;115(13):2853-62. 
11. Aron M. Variant Histology in Bladder Cancer-Current Understanding of Pathologic 
Subtypes. Curr Urol Rep. 2019;20(12):80. 
12. Oosterlinck W, Kurth KH, Schroder F, Bultinck J, Hammond B, Sylvester R. A 
prospective European Organization for Research and Treatment of Cancer Genitourinary 
Group randomized trial comparing transurethral resection followed by a single intravesical 
instillation of epirubicin or water in single stage Ta, T1 papillary carcinoma of the bladder. J 
Urol. 1993;149(4):749-52. 
13. Bouffioux C, Kurth KH, Bono A, Oosterlinck W, Kruger CB, De Pauw M, et al. 
Intravesical adjuvant chemotherapy for superficial transitional cell bladder carcinoma: 
results of 2 European Organization for Research and Treatment of Cancer randomized trials 
with mitomycin C and doxorubicin comparing early versus delayed instillations and short-
term versus long-term treatment. European Organization for Research and Treatment of 
Cancer Genitourinary Group. J Urol. 1995;153(3 Pt 2):934-41. 
14. Solsona E, Iborra I, Ricos JV, Monros JL, Casanova J, Dumont R. Effectiveness of a 
single immediate mitomycin C instillation in patients with low risk superficial bladder cancer: 
short and long-term followup. J Urol. 1999;161(4):1120-3. 



 19 

15. Gudjonsson S, Adell L, Merdasa F, Olsson R, Larsson B, Davidsson T, et al. Should all 
patients with non-muscle-invasive bladder cancer receive early intravesical chemotherapy 
after transurethral resection? The results of a prospective randomised multicentre study. 
Eur Urol. 2009;55(4):773-80. 
16. Bohle A, Jocham D, Bock PR. Intravesical bacillus Calmette-Guerin versus mitomycin C 
for superficial bladder cancer: a formal meta-analysis of comparative studies on recurrence 
and toxicity. J Urol. 2003;169(1):90-5. 
17. Bohle A, Bock PR. Intravesical bacille Calmette-Guerin versus mitomycin C in 
superficial bladder cancer: formal meta-analysis of comparative studies on tumor 
progression. Urology. 2004;63(4):682-6; discussion 6-7. 
18. Sylvester RJ, van der MA, Lamm DL. Intravesical bacillus Calmette-Guerin reduces the 
risk of progression in patients with superficial bladder cancer: a meta-analysis of the 
published results of randomized clinical trials. J Urol. 2002;168(5):1964-70. 
19. Han RF, Pan JG. Can intravesical bacillus Calmette-Guerin reduce recurrence in 
patients with superficial bladder cancer? A meta-analysis of randomized trials. Urology. 
2006;67(6):1216-23. 
20. Shelley MD, Kynaston H, Court J, Wilt TJ, Coles B, Burgon K, et al. A systematic review 
of intravesical bacillus Calmette-Guerin plus transurethral resection vs transurethral 
resection alone in Ta and T1 bladder cancer. BJU Int. 2001;88(3):209-16. 
21. Shelley MD, Wilt TJ, Court J, Coles B, Kynaston H, Mason MD. Intravesical bacillus 
Calmette-Guerin is superior to mitomycin C in reducing tumour recurrence in high-risk 
superficial bladder cancer: a meta-analysis of randomized trials. BJU Int. 2004;93(4):485-90. 
22. Grossman HB, Natale RB, Tangen CM, Speights VO, Vogelzang NJ, Trump DL, et al. 
Neoadjuvant chemotherapy plus cystectomy compared with cystectomy alone for locally 
advanced bladder cancer. N Engl J Med. 2003;349(9):859-66. 
23. Iborra I, Griffiths G, Hall R, Sylvester R, Raghavan D, Parmar MKB. International phase 
III trial assessing neoadjuvant cisplatin, methotrexate, and vinblastine chemotherapy for 
muscle-invasive bladder cancer: long-term results of the BA06 30894 trial. J Clin Oncol. 
2011;29(16):2171-7. 
24. Vale CL. Neoadjuvant chemotherapy in invasive bladder cancer: update of a 
systematic review and meta-analysis of individual patient data advanced bladder cancer 
(ABC) meta-analysis collaboration. Eur Urol. 2005;48(2):202-5; discussion 5-6. 
25. Leow JJ, Martin-Doyle W, Rajagopal PS, Patel CG, Anderson EM, Rothman AT, et al. 
Adjuvant chemotherapy for invasive bladder cancer: a 2013 updated systematic review and 
meta-analysis of randomized trials. Eur Urol. 2014;66(1):42-54. 
26. Yin M, Joshi M, Meijer RP, Glantz M, Holder S, Harvey HA, et al. Neoadjuvant 
Chemotherapy for Muscle-Invasive Bladder Cancer: A Systematic Review and Two-Step 
Meta-Analysis. Oncologist. 2016;21(6):708-15. 
27. Donat SM, Shabsigh A, Savage C, Cronin AM, Bochner BH, Dalbagni G, et al. Potential 
impact of postoperative early complications on the timing of adjuvant chemotherapy in 
patients undergoing radical cystectomy: a high-volume tertiary cancer center experience. 
Eur Urol. 2009;55(1):177-85. 
28. Sternberg CN, Bellmunt J, Sonpavde G, Siefker-Radtke AO, Stadler WM, Bajorin DF, et 
al. ICUD-EAU International Consultation on Bladder Cancer 2012: Chemotherapy for 
urothelial carcinoma-neoadjuvant and adjuvant settings. Eur Urol. 2013;63(1):58-66. 
29. Plimack ER, Hoffman-Censits JH, Viterbo R, Trabulsi EJ, Ross EA, Greenberg RE, et al. 
Accelerated methotrexate, vinblastine, doxorubicin, and cisplatin is safe, effective, and 



 20 

efficient neoadjuvant treatment for muscle-invasive bladder cancer: results of a multicenter 
phase II study with molecular correlates of response and toxicity. J Clin Oncol. 
2014;32(18):1895-901. 
30. Choueiri TK, Jacobus S, Bellmunt J, Qu A, Appleman LJ, Tretter C, et al. Neoadjuvant 
dose-dense methotrexate, vinblastine, doxorubicin, and cisplatin with pegfilgrastim support 
in muscle-invasive urothelial cancer: pathologic, radiologic, and biomarker correlates. J Clin 
Oncol. 2014;32(18):1889-94. 
31. Shabsigh A, Korets R, Vora KC, Brooks CM, Cronin AM, Savage C, et al. Defining early 
morbidity of radical cystectomy for patients with bladder cancer using a standardized 
reporting methodology. Eur Urol. 2009;55(1):164-74. 
32. Mitropoulos D, Artibani W, Graefen M, Remzi M, Roupret M, Truss M, et al. 
Reporting and grading of complications after urologic surgical procedures: an ad hoc EAU 
guidelines panel assessment and recommendations. Eur Urol. 2012;61(2):341-9. 
33. Millikan R, Dinney C, Swanson D, Sweeney P, Ro JY, Smith TL, et al. Integrated therapy 
for locally advanced bladder cancer: final report of a randomized trial of cystectomy plus 
adjuvant M-VAC versus cystectomy with both preoperative and postoperative M-VAC. J Clin 
Oncol. 2001;19(20):4005-13. 
34. Burger M, Mulders P, Witjes W. Use of neoadjuvant chemotherapy for muscle-
invasive bladder cancer is low among major European centres: results of a feasibility 
questionnaire. Eur Urol. 2012;61(5):1070-1. 
35. Porter MP, Kerrigan MC, Donato BM, Ramsey SD. Patterns of use of systemic 
chemotherapy for Medicare beneficiaries with urothelial bladder cancer. Urol Oncol. 
2011;29(3):252-8. 
36. Troeschel AN, Hartman TJ, Jacobs EJ, Stevens VL, Gansler T, Flanders WD, et al. 
Postdiagnosis Body Mass Index, Weight Change, and Mortality From Prostate Cancer, 
Cardiovascular Disease, and All Causes Among Survivors of Nonmetastatic Prostate Cancer. J 
Clin Oncol. 2020;38(18):2018-27. 
37. Levey AS, Stevens LA, Schmid CH, Zhang YL, Castro AF, Feldman HI, et al. A new 
equation to estimate glomerular filtration rate. Ann Intern Med. 2009;150(9):604-12. 
38. Webster AC, Nagler EV, Morton RL, Masson P. Chronic Kidney Disease. Lancet. 
2017;389(10075):1238-52. 
39. Nielsen N, Wrist Lam G, Fabrin K, Holt P, Thind PO, Jensen JB. Reasons why not all 
Danish patients with muscle invasive bladder cancer receive neoadjuvant chemotherapy 
before radical cystectomy. Scand J Urol. 2019;53(4):213-6. 
40. McFerrin C, Davaro F, May A, Raza S, Siddiqui S, Hamilton Z. Trends in utilization of 
neoadjuvant and adjuvant chemotherapy for muscle invasive bladder cancer. Investig Clin 
Urol. 2020;61(6):565-72. 
41. Koshkin VS, Barata PC, Rybicki LA, Zahoor H, Almassi N, Redden AM, et al. Feasibility 
of Cisplatin-Based Neoadjuvant Chemotherapy in Muscle-Invasive Bladder Cancer Patients 
With Diminished Renal Function. Clin Genitourin Cancer. 2018;16(4):e879-e92. 
42. Bamias A, Aravantinos G, Deliveliotis C, Bafaloukos D, Kalofonos C, Xiros N, et al. 
Docetaxel and cisplatin with granulocyte colony-stimulating factor (G-CSF) versus MVAC with 
G-CSF in advanced urothelial carcinoma: a multicenter, randomized, phase III study from the 
Hellenic Cooperative Oncology Group. J Clin Oncol. 2004;22(2):220-8. 
43. von der Maase H, Hansen SW, Roberts JT, Dogliotti L, Oliver T, Moore MJ, et al. 
Gemcitabine and cisplatin versus methotrexate, vinblastine, doxorubicin, and cisplatin in 



 21 

advanced or metastatic bladder cancer: results of a large, randomized, multinational, 
multicenter, phase III study. J Clin Oncol. 2000;18(17):3068-77. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 22 

Tables and figures 

 
    Flow chart 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Total number of patients cystectomized at UNN in 
the period 2011-2019. N = 198 

Excluded: 
Patients cystectomized with other histology 
than urotelial carcinoma. N = 39 

Patients with urothelial carcinoma. N = 159 

Excluded: 
Patients who did not have a cystectomy 
for curative purposes. N = 5 

Patients with urothelial carcinoma who had 
a cystectomy for curative purposes. N = 154 

Patients with tumor stage 
lower than T2. N = 55 

Patients with tumor stage T2 and higher. N = 99 
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Figure 1. Incidence (rate per 100 000), mortality and 5-year relative survival (%) for males in 
Norway (1). 
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Figure 2. Incidence (rate per 100 000), mortality and 5-year relative survival (%) for females 
in Norway (1). 
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Figure 3. Histological tumor stage before and after chemotherapy (CX). Numbers are given in 
total amount. 

 
 
 
 
 
 
Figure 4. Age-adjusted overall survival according to neoadjuvant chemotherapy (NAC) vs. no 
NAC. 
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Table 1. Study characteristics at cystectomy for all patients who underwent radical 
cystectomy at UNN during 2011-2019. 

Characteristic Period 2010-2014 
N=65 

Period 2015-2019 
N=89 

Total 
N=154 

Sex 
   Male 
   Female 

 
50 (76.9) 
15 (23.1) 

 
70 (78.7) 
19 (21.3) 

 
120 (77.9) 
34 (22.1) 

Age, median (range), years 70.7 (44.8-88.7) 72.3 (42.6-92.6) 71.8 (42.5-92.6) 

Smoking status 
   Never 
   Previous 
   Current 

 
15 (23.1) 
31 (47.7) 
17 (26.2) 

 
24 (27) 
40 (44.9) 
25 (28.1) 

 
39 (25.3) 
71 (46.1) 
42 (27.3) 

Weight, median (range), kg 75 (52-115) 79 (49.7-122) 77.5 (49.7-122) 
BMI, median (range), kg/m2 24.7 (16.7-33.7) 25.6 (18-35.7) 24.9 (16.7-35.7) 
Creatinine, median (range), µmol/L 92 (47-212) 97 (48-200) 93.5 (47-212) 
Creatinine clearance, median 
(range), µmol/L 

69.9 (26.3-107) 63.7 (29-109.6) 66 (26.3-109.6) 

pT stage before cystectomy 
   Tis 
   T1 
   T2 
   T3 
   T4 
   Uncertain 

 
5 (7.7) 
19 (29.2) 
40 (61.5) 
0 (0) 
0 (0) 
1 (1.5) 

 
5 (5.2) 
28 (31.5) 
53 (59.6) 
1 (1.1) 
1 (1.1) 
1 (1.1) 

 
10 (6.5)  
47 (30.5) 
93 (60.4) 
1 (0.6) 
1 (0.6) 
2 (1.3) 

Type of surgery 
   Open cystectomy 
   Robot-assisted 

 
65 (100) 
0 (0) 

 
81 (91) 
8 (9) 

 
146 (94.8) 
8 (5.2) 

Data are presented as numbers (%) unless otherwise specified. 
There were missing data for some of the variables: smoking n=2, weight n=2, BMI n=2. 
Abbreviations: BMI (body mass index), kg (kilograms), pT (histological tumor stage) 
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Table 2. Study characteristics at cystectomy for muscle-invasive bladder cancer patients who 
underwent radical cystectomy at UNN during 2011-2019. 

Characteristic NAC 
N=47 

NO NAC 
N=52 

Total 
N=99 

Sex 
   Male 
   Female 

 
40 (85.1) 
7 (14.9) 

 
38 (73.1) 
14 (26.9) 

 
78 (78.8) 
21 (21.2) 

Age, median (range), years 68.4 (42.5-79.2) 75.2 (53-88.7) 70 (42.5-88.7) 

Smoking status 
   Never 
   Previous 
   Current 

 
7 (14.9) 
21 (44.7) 
19 (40.4) 

 
13 (25) 
27 (51.9) 
12 (23.1) 

 
20 (20.2) 
48 (48.5) 
31 (31.3) 

Weight, median (range), kg 76 (52.5-114) 73 (49.7-115) 77.1 (49.7-115) 
BMI, median (range), kg/m2 24.6 (19.2-34.9) 24.9 (16.7-33.9) 24.7 (16.7-34.9) 
Creatinine, median (range), µmol/L 90 (61-200) 98.5 (47-212) 98.1 (47-212) 
Creatinine clearance, median 
(range), mL/min/1.73m2 

72.3 (29.0-109.6) 60.5 (26.3-107) 64.5 (26.3-
109.6) 

pT stage before cystectomy 
   Tis 
   T1 
   T2 
   T3 
   T4 
   Uncertain 

 
1 (2.1) 
4 (8.5) 
40 (85.1) 
1 (2.1) 
1 (2.1) 
0 (0) 

 
0 (0) 
0 (0) 
52 (100) 
0 (0) 
0 (0) 
0 (0) 

 
1 (1) 
4 (4) 
92 (92.3) 
1 (1) 
1 (1) 
0 (0) 

Type of surgery 
   Open cystectomy 
   Robot-assisted 

 
47 (100) 
0 

 
51 (98.1) 
1 (1.9) 

 
98 (99) 
1 (1) 

Data are presented as numbers (%) unless otherwise specified. 
Abbreviations: BMI (body mass index), kg (kilograms), pT (histological tumor stage) 
 
 
 
 
 
 
Table 3. Reasons for not receiving neoadjuvant chemotherapy. 

Reason Number % 

Old age (>75 years old) 26 50 

Other reasons1 9 17.3 
Other comorbidities2 7 13.5 
Heart disease 5 9.6 
Reduced kidney function 5 9.6 

1 Includes one case of emergency cystectomy due to bleeding and one where the patient did 
not want chemotherapy. No obvious reasons were found in the journal for the remaining 
patients. 
2 Includes diabetes, drug addiction, obesity, other concurrent malignancy, epilepsy and 
duodenal ulcus   
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Table 4. Amount of patients with muscle-invasive bladder cancer who received 
chemotherapy by year. 

    Amount % 
2011 
   Number of patients 
   Received chemotherapy 

 
10 
1 

 
 
 10 

2012 
   Number of patients 
   Received chemotherapy 

 
10 
4 

 
 
40 

2013 
   Number of patients 
   Received chemotherapy 

 
13 
3 

 
 
23.1 

2014 
   Number of patients 
   Received chemotherapy 

 
8 
4 

 
 
50 

2015 
   Number of patients 
   Received chemotherapy 

 
13 
9 

 
 
69.2 

2016 
   Number of patients 
   Received chemotherapy 

 
13 
9 

 
 
69.2 

2017 
   Number of patients 
   Received chemotherapy 

 
15 
8 

 
 
53.3 

2018 
   Number of patients 
   Received chemotherapy 

 
12 
7 

 
 
58.3 

2019 
   Number of patients 
   Received chemotherapy 

 
5 
2 

 
 
40 

2010-2014 
   Number of patients 
   Received chemotherapy 

 
41 
12 

 
 
29.3 

2015-2019 
   Number of patients 
   Received chemotherapy 

 
58 
35 

 
 
60.3 

Total 
  Number of patients  
  Received chemotherapy 

 
99 
47 

 
 
47.5 
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Table 5. Reasons for chemotherapy discontinuation for patients who were treated with 
cisplatin-based chemotherapy before cystectomy. 

 After cycle 1 
N=7 

After cycle 2 
N=13 

Reduced kidney function 4 (57.1) 2 (15.4) 

Nausea/anorexia 1 (14.3) 3 (23.1) 
Infection 1 (14.3) 4 (30.8) 
Other1 1 (14.3) 4 (30.8) 

Data are presented as numbers (%) unless otherwise specified. 
1Others include: urethral bleeding, tumor progress, tumor downgraded enough for surgery 
and two patients who did not wish further chemotherapy  
 
 
 
 
 
 
 
 
 
 
 
 
Table 6. Complications during chemotherapy for patients who were treated with cisplatin-
based chemotherapy before cystectomy. 

 Cycle 1 
N=47 

Cycle 2 
N=40 

Cycle 3 
N=27 

None 24 (51.1) 26 (65) 22 (81.5) 

Nausea/anorexia 7 (14.9) 8 (20) 2 (7.4) 
Neutropenic sepsis 6 (12.8) 3 (7.5) 2 (11.1) 
Other1 7 (14.9) 3 (7.5) 1 (3.7) 
Reduced kidney function 3 (6.4) 1 (2.5) 0 (0) 

Data are presented as numbers (%) unless otherwise specified. 
Others include: diarrhoea, acid reflux, urinary tract infection, urethral bleeding, problem 
with nephrostomy catheter, fatigue and infections 
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Table 7. Surgical complications follow cystectomy for patients with urothelial bladder cancer. 

Scored using the Clavien-Dindo classification system. Several patients experienced multiple 

complications within one grading category. For these patients we only counted the 

complication we deemed most severe. 

 No NAC 

N=107 

NAC patients 

N=47 

All patients 

N=154 

Infection 44 (41.1) 19 (40.4) 63 (40.9%) 

Grade 1-2 within 30 days 
     Infection 
     GI 

     Bleeding/anemia 
     Heart/circulation 
     Wound rupture 
     Others 

59 (55) 
33 (30.8) 
12 (11.2) 
4 (3.7) 
2 (1.9) 
6 (5.6) 
2 (1.9) 

23 (48.9) 
13 (27.7) 
6 (12.8) 
2 (4.3) 
1 (2.1) 
0 (0) 
1 (2.1) 

82 (53.2) 
46 (29.9) 
18 (11.7) 
6 (3.9) 
3 (1.9) 
6 (3.9) 
3 (1.9) 

Grade 3-5 within 30 days 
     Infection 
     GI 

     Bleeding/anemia 
     Heart/circulation 
     Kidney failure 
     Wound rupture 
     Others 

26 (24.3) 
15 (14) 
1 (0.9) 
1 (0.9) 
5 (4.7) 
2 (1.9) 
2 (1.9) 
0 (0) 

11 (23.4) 
6 (12.8) 
1 (2.1) 
1 (2.1) 
1 (2.1) 
0 (0) 
1 (2.1) 
1 (2.1) 

37 (24) 
21 (13.6) 
2 (1.3) 
2 (1.3) 
6 (3.9) 
2 (1.3) 
3 (1.9) 
1 (0.6) 

Grade 1-2 within 6 months 
     Infection 
     GI 

     Bleeding/anemia 
     Heart/circulation 
     Wound rupture 
     Others 

66 (61.7) 
38 (35.5) 
11 (10.3) 
3 (2.8) 
2 (1.3) 
6 (3.9) 
6 (3.9 

27 (57.4) 
12 (25.5) 
7 (14.9) 
3 (6.4) 
1 (2.1) 
0 (0) 
4 (8.5) 

93 (60.4) 
50 (32.5) 
18 (11.7) 
6 (3.9) 
3 (1.9) 
6 (3.9) 
10 (6.5) 

Grade 3-5 within 6 months 
     Infection 
     GI 
     Bleeding/anemia 
     Heart/circulation 
     Wound rupture 
     Kidney failure 
     Others 

29 (27.4) 
12 (11.2) 
3 (2.8) 
1 (0.9) 
5 (4.7) 
2 (1.9) 
4 (3.7) 
2 (1.9) 

16 (34) 
9 (19.1) 
0 (0) 
0 (0) 
2 (4.3) 
1 (2.1) 
0 (0) 
4 (8.5) 

45 (29.2) 
21 (13.6) 
3 (1.9) 
1 (0.6) 
7 (4.5) 
3 (1.9) 
4 (2.6) 
6 (3.9) 

Data are presented as numbers (%) unless otherwise specified. 
Abbreviations: GI (gastrointestinal) 
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Table 8. Vital status, relapse and causes of death according to NAC vs. no NAC for 99 patients 
with muscle invasive bladder cancer. 

 No NAC 

N=52 
NAC 

N=47 
All patients 
N=99 

Observation time, years (median, range) 2.1 (0-9.2) 3.0 (0-8.1) 2.6 (0-9.2) 

Vital status 
       Alive without relapse 
       Alive with relapse 
       Overall death 

 
22 (42) 
  2 (4) 
28 (54) 

 
29 (62) 
  2 (4) 
16 (34) 

 
51 (51) 
  4 (4) 
44 (44) 

Relapse, overall 
       Relapse and later dead 
       Relapse and still alive 

14 (27) 
12 (23) 
  2 (4) 

14 (30) 
12 (26) 
  2 (4) 

28 (28) 
24 (24) 
  4 (4) 

Relapse, site specific    
       Regional lymph nodes 
       Lungs 
       Liver 
       Combinations1 

 
2 (12.5) 
1 (6.3) 
1 (6.3) 
12 (75) 

 
3 (21.4) 
0 (0) 
1 (7.1) 
10 (71.4) 

 
5 (5.1) 
1 (1) 
2 (2) 
22 (22.2) 

Causes of death 
       Bladder cancer (metastatic disease) 
       Treatment-related complications 
       Other causes 

 
14 (27) 
 7 (14) 
  7 (14) 

 
13 (27) 
  1 (2) 
  2 (4) 

 
27 (27) 
  8 (8) 
  9 (9) 

Data are presented as numbers (%) unless otherwise specified.  
For “relapse, site specific”, percentage is derived from the “relapse, overall” number. 
1This group includes the above-mentioned specific sites when there were more than one of 
them present



 

 
 
 

 
 

 
  



 

 
  



 

 
  



 

 
  



 

 


