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ABSTRACT

Background and objective: Approximately 75% of bladder cancer patients are diagnosed with non-muscle
invasive bladder cancer (NMIBC). Complications from treatment, burden the patients and may affect their
Quality of Life (QolL). Although accounting for most bladder cancer patients, only 25% of QoL research is
conducted in NMIBC patients. The aim is to describe the incidence of complications and to investigate their
long-term impact on QoL.

Methods: This is a cross-sectional study using register data combined with a questionnaire, measuring
urological, sexual, gastrointestinal, and psychological complications during treatment. The NMIBC patients
diagnosed in Denmark from 2015 to 2020 with the ability to receive digital mail were invited to partic-
ipate along with 1:6 age- and gender-matched controls. The survey mainly consisted of the European
Organisation for Research and Treatment of Cancer’s (EORTC) EORTC-QLQ-C30 and the NMIBC specific
EORTC-QLQ-NMIBC24.

Results: A total of 2262 (43%) NMIBC-patients and their 4092 (36%) matched controls participated. Mean
time since last Transurethral Resection of Bladder Tumour was 5.8 years (SD: 2.2). Both cases and con-
trols scored equally on the functional items and symptom items of the EORTC-QLQ-C30. The scoring by
NMIBC-patients of the EORTC-QLQ-NMIBC24 were mild, indicating no symptomatology. No difference in
register-based diagnoses was identified, except for higher incidences of infections related to the urinary
tract identified in NMIBC patients.

Conclusions: We found that NMIBC patients have higher incidences of urological diagnoses compared to
controls, but not in sexual or gastrointestinal diagnoses. No difference in long-term impact of complica-
tions on QoL between NMIBC patients and controls were identified.
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Intr ion o AT
troductio These complications, whether occurring individually or

Bladder cancer is a common disease, often referred to as the
10th most common cancer in the world. Approximately 75% of
bladder cancer patients present with non-muscle invasive blad-
der cancer (NMIBC) [1], defined as tumour restricted to the
mucosa invading no deeper than the lamina propria [2].

The diagnosis and treatment of NMIBC are achieved by
performing a Transurethral Resection of the Bladder Tumour
(TURBT). In cases of low risk NMIBC, TURBT is generally
considered sufficient. However, for recurring, intermediate, and
high risk NMIBC, TURBT is often supplemented with adjuvant
instillation therapy in the form of Mitomycin C (MMC) or Bacille
Calmette-Guerin (BCG) [2, 3]. Well-known early complications
after TURBT, follow-up cystoscopies, and instillation therapy
applied in the management of NMIBC are bleeding, pain, urine
retention, cystitis, and anxiety, due to fear of recurrence [4, 5].

cumulatively, burden the patients and affect their Quality of Life
(Qol) [6]. QoL can be measured using several different validated
instruments. In NMIBC research, the most commonly applied
questionnaires are the generic questionnaires from the
European Organisation for Research and Treatment of Cancer
(EORTC) EORTC-QLQ-C30 and its NMIBC-specific supplementary
module, EORTC-QLQ-NMIBC24 [7, 8]. Although NMIBC patients
account for the majority of bladder cancer diagnoses, only
around 25 % of QoL research is conducted in NMIBC patients [9].

Complication rates following the abovementioned
treatments are frequently described in the literature. However,
only very few studies include Patient Reported Outcome
Measures (PROM) when reporting on the incidences, and they
often strictly describe complications or symptoms arising from
the bladder [5]. Furthermore, very limited research has been
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conducted investigating the correlation between complications
caused by treatments and their impact on QoL [10].

Hence, the aim of this study is to describe the proportion of
complications and to investigate their long-term impact on the
patients QoL, by comparing NMIBC patients to age-and gender-
matched controls.

Methods
Population

The study design was a cross-sectional register study, combined
with PROM-data from a questionnaire survey. The study popula-
tion was identified from the Danish National Patient Registry
(DNPR) [11]. Data on all NMIBC patients diagnosed from 2015 to
2020 and still alive at the date of cohort generation (August 17,
2022) were included. After identifying all NMIBC patients, age-
and gender-matched controls were identified in a 1:6 ratio. From
DNPR and the Central Person Registry (CPR), data on age, comor-
bidities, and peri- and post-operative complications were
obtained. Data on treatment type was obtained using Inter-
national Classification of Disease (ICD) 10 codes from the DNPR.
From the Cancer Registry, data on TNM-stage were obtained.

Prior to generating the cohort, the presence of ICD10 codes
for Alzheimer’s or dementia registered on DNPR served as the
only exclusion criteria for both cases and controls.

An index date was defined for all cases, as being the date of
their bladder cancer diagnosis. All matched controls were given
the same index date as their matching case. Any ICD10 codes
were only included in this study, if they occurred after the index
date, ensuring discrepancy between comorbidities and
complications to treatment.

The study adheres to the General Data Protection Regulations
and was reported to the Danish Data Protection Agency (Central
DenmarkRegion, record number: 1-16-02-394-21).In accordance
with the Danish legislation, no separate ethical approval was
required.

Questionnaires

The survey included the generic EORTC-QLQ-C30 QoL question-
naire combined with the bladder cancer specific EORTC-QLQ-
NMIBC24 for cases with NMIBC. The scoring of EORTC spans
from 0 to 100. A high score on a symptom scale indicates high
symptomatology, and a high score on a functional scale indi-
cates good QoL [7, 8]. In addition, five topics from the National
Cancer Institutes (NCI) PRO Common Terminology Criteria for
Adverse Events (PRO-CTCAE) item library were selected;
Concentration, Memory, Anxiety, Discouraged, Sad, including
questions from A to C within each topic [12]. PRO-CTCAE are
scored from 0 to 4, where a low score indicates no symptomatol-
ogy. To investigate urinary symptoms, ICIQ-MLUTS and ICIQ-
FLUTS was chosen [13]. On The International Consultation on
Incontinence Questionnaires (ICIQ) questionnaires, a low score
indicates no symptomatology. Sexual health was investigated
using EORTC-SHQ22 [14] and the International Index of Erectile
Function (IIEF5), where the scoring sum represents categories

spanning from no erectile dysfunction (ED) to severe ED [15,
16]. In addition to the symptom scales on the EORTC question-
naires, bowel function was elaborated on using the Bristol
stool chart [17].

All of the above symptom-related questionnaires refer to a
predefined time frame, typically covering the past 1-6 months.
This allows us to capture symptoms that reflect the period
around the time of questionnaire completion, enabling a focus
on the examination of late effects. Following the section of
urological, sexual, and gastrointestinal questions, participants
were asked to evaluate the impact of their urological, sexual,
and gastrointestinal conditions on their QoL. The anchor used a
4-point scale;‘Not at all; ‘A little, 'Some) ‘A lot..

A pilot study with five NMIBC patients was conducted prior
to distribution of the questionnaire. They all completed the
questionnaire and were afterwards interviewed following a
semi-structured approach (Supplementary Table 1).

The questionnaires were managed and distributed using
SurveyXact. Invitations were sent to those receiving digital
mail from authorities through the Danish digital mailbox
system (E-boks). Along with a study invitation letter, the survey
was distributed electronically on September 12th, 2023. In case
of no response, reminders were sent after 14 days. Fourteen
days after the reminders were sent, the option to respond to
the questionnaire was closed. Written informed consent was
provided upon answering the questionnaire.

Comorbidity and complications

For cases, comorbidities used to calculate age adjusted Charlson
Comorbidity Index (CCl) were defined as any ICD10 code regis-
tered prior to the first date of diagnosis. The date of diagnosis
served as an index date and was thus applied for all matching
controls. The CCl was calculated using the original score, adapted
to the ICD10 coding [18]. In this article, long-term complications
were defined as any ICD10 code registered after the index date.

Statistical analysis

All statistical analyses were performed using R version 4.2.2 [19].

Missing data on EORTC-questionnaires have been omitted
according to guidelines [20]. On additional questionnaires,
missing data are presented when relevant for the conclusions.
Missing items for multi-item analysis has been omitted, thus
omitting the multi-item scoring.

Mean and standard deviation is presented for data following
normal distribution and for time periods. Non-normally distributed
data are presented with median and quartiles (Q1-Q3). Data from
DNPR are presented as frequencies and percentages.

When testing for correlations, Wilcoxon signed-rank test and
Spearman correlations has been used.

Results

Out of 6719 identified patients with NMIBC, 5249 (78%) were
invited of which 2262(43%) patients participated. Out of their
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13,572 matched controls, 11,341 (84%) were invited of which
4092 (36%) participated (Figure 1). Median age was 75 (IQR: 69,
80) for cases and 74 (IQR: 69, 79) for controls. Non-responders
had a median age for cases and controls, respectively, of 75 (IQR:
67, 81) and 75 (IQR: 67, 81). Age adjusted CCI for responders
were 4 (IQR: 3,5) for cases and 4 (IQR: 3, 4) for controls. Age
adjusted CCl for both non-responding cases and non-respond-
ing controls were 4 (IQR: 3, 5).

The two groups were equal in BMI but differed regarding
tobacco history (p < 0.001). A total of 219 (10%) cases and 307
(8%) controls were registered with other pelvic organ cancers.
Additional characteristics are listed in Table 1.

The semi-structured interview conducted prior to distribution
did not lead to any changes to the questionnaire, except for
technical adjustments to how height and weight were entered.
The scoring of the functional items of EORTC-QLQ-C30 is listed
in Table 2. There were no observed differences between the
groups, with both groups scoring high indicating good QoL.

A total of 1185 (52%) of cases and 571 (14%) of controls were
registered with at least one urological ICD10-code in the DNPR
(p < 0.001). Data from the DNPR, the scoring of EORTC-QLQ-
NMIBC24 and ICIQ-M/FLUTS, and the self-evaluated impact on
QoL are listed in Table 3.

A total of 27 (1%) cases and 45 (1%) controls were registered
with at least one ICD10-code of sexual dysfunction in the DNPR
(p =0.99). Controls were more often sexually active compared to
cases (49% vs 42%). No differences were seen in reasons for
sexual inactivity. The scoring of the multi-item sexual satisfaction
on EORTC-SHQ22 showed a higher score, and thus higher
symptomatology, for cases compared to controls (p < 0.001).
The scoring of the multi-items and IIEF5, data from DNPR, and
the self-evaluated impact on QoL are listed in Table 3.

A total of 97 (4%) cases and 116 (3%) controls were registered
with at least one gastrointestinal ICD10-code in the DNPR (p =
0.33). The scoring of the gastrointestinal questions on EORTC-
QLQ-C30 were similar in the two groups. The scoring is low,
indicating a low degree of symptomatology. Scoring of the
multi-item on abdominal bloating and flatulence for cases, were

2015-2020

NMIBC patients
(n=6,719)
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low indicating low symptomatic burden. These data, along with
data from the Bristol stool chart, DNPR, and the self-evaluated
impact on Qol, are listed in Table 4.

Atotal of 25 (1%) cases and 43 (1%) controls were registered
with at least one psychiatric ICD10-code in the DNPR (p =
0.031). The score was low and similar for both groups on the
symptom scales fatigue and insomnia on EORTC-QLQ-C30,
indicating low symptomatology. Data on the selected PRO-
CTCAE scales were scored low in both groups, again indicating
mild symptomatology (Supplementary Table 2).

Analysis of the EORTC-QLQ-C30 Global Health Scale and
symptom specific items revealed a strength of very weak to
moderate correlation. However, one strong correlation was
identified between fatigue and the Global Health Scale on the
EORTC-QLQ-C30 (Supplementary Table 3).

Discussion

In this study, no clinically relevant differences in QoL were
observed between NMIBC patients and controls. The high scores
on EORTC-QLQ-C30 have also been reported in other studies,
where QoL was measured in patients during instillation ther-
apy, and no changes in QoL were found over time [21]. Similarly,
another study, using the Functional Assessment of Cancer
Therapy for Bladder Cancer patients (FACT-BL) to measure QoL,
found QoL to be stable between baseline and one-year follow
up [22]. One of the largest prospective studies on the subject,
describes that QoL is not affected within NMIBC patients during
the first four years, but that the scores are worse compared to
normative data [23]. The scoring identified by Beeren et al. at
4-year follow up is similar to that of our study, when consider-
ing the discrepancy in reporting mean and standard deviation
versus median and IQR. In this study, we did not identify differ-
ences in QoL between NMIBC patients and controls. This can
possibly be explained by the almost 2 year longer time since
last TURBT in this study, equalling the differences, or it could be
due to the impaired sensitivity of the questionnaire to detect
small differences in QoL [24].

Age- and gender matched controls
1:6
(n=40,313)

1,470 due to being exempted from receiving digital mail

Excluded: }»

8,563 due to being exempted from receiving digital mail

4 Excluded: ‘

Invited NMIBC patients
(n=5,249)

2,987 non-responding NMIBC patients }, ......

Invited controls
(n=31,750)

matching to case not receiving digital mail
7,249 non-responding matched controls

20,409 due to matching to non-responding case or ‘

Participating NMIBC patients
(n=2,262)

Participating controls
(n =4,092)

Figure 1. Flowchart of the inclusion process
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Table 1. Baseline characteristics of bladder cancer cases and population
controls in Denmark 2015-2020.

Characteristic Case Control
N=2.262 N =4,092
Age 75 (69, 80) 74 (69, 79)
Sex
Male 1662 (73%) 2981 (73%)
Female 600 (27%) 1111 (27%)
BMI
<25 694 (31%) 1350 (33%)
25-30 1091 (48%) 2006 (49%)
>30 376 (17%) 613 (15%)
Missing 101 (4%) 123 (3%)
Smoking status
Never 531 (23%) 1661 (41%)
Former 1368 (60%) 2068 (51%)
Current 363 (16%) 363 (8%)
Age adjusted CCl 4(3,5) 4(3,4)
Instillation therapy
BCG 926 (41%) -
MMC 580 (25%) -
HIVEC 24 (1%) -
Time since last instillation 49 (3.4,6.4) -
(years)
TURBT
Number of TURBTs 3(2,5) -
Time since last TURBT 5.8(4.3,7.3) -
(years)
T-stage latest TURBT
clis 158 (7%) -
Ta 1615 (71%) -
T 355 (16%) -
Tx 134 (6%) -
Other pelvic organ cancers
Rectal cancer 34 (1%) 36 (< 1%)
Cervical cancer <5(<1%) <5(<1%)
Uterine cancer 6 (< 1%) 12 (< 1%)
Ovarian cancer 9 (< 1%) 6 (< 1%)
Penile cancer <5(<1%) 7 (< 1%)
Prostate cancer 161 (7%) 233 (6%)

Median (Q1, Q3), n (%)

BMI: Body mass index; CCl: Charlson comorbidity index; BCG: Bacille
Calmette-Guerin; MMC: Mitomycin C; HIVEC: = Hyperthermic intravesical
chemotherapy; TURBT: Transurethral resection of the bladder tumour; CIS:
Carcinoma in situ.

The urinary symptoms and intravesical treatment issues
measured on EORTC-QLQ-NMIBC24 were generally mild. This is
in line with previous findings of Beeren et al. at 4-year follow up
[23]. Measuring lower urinary tract symptoms on ICIQ-
questionnaires, the finding of the present score revealed lower
scores compared to the findings of Deacon et al., who utilised
the questionnaires 14 days post TURBT [5]. This could indicate
that the symptoms may improve over time, equalising the
difference between NMIBC-patients and the general population.
A significant difference in the amount of DNPR registered ICD10
codes between NMIBC patients and controls were identified (p <
001).The nature of the more frequently registered complications
were infections, which can be attributed to the repeated
instrumentation of the urinary tract [25]. The burden of the

Table 2. Multi-item scores from EORTC-QLQ-C30 questionnaire.

Characteristic Case Control
N=2,262 N =4,092

Global Health Scale 83.3(66.7,91.7) 83.3(66.7,91.7)
Physical Functioning 93.3 (73.3, 100) 93.3 (80, 100)
Role Functioning 100 (83.3, 100) 100 (83.3, 100)
Emotional Functioning 91.7 (83.3, 100) 91.7 (83.3, 100)
Cognitive Functioning 100 (83.3, 100) 100 (83.3, 100)
Social Functioning 100 (83.3, 100) 100 (83.3, 100)

Median (Q1, Q3)

complications is mainly reflected in the self-evaluated impact of
urological conditions on QoL, were NMIBC patients evaluated a
significantly greater impact than controls (p < 0.001).

Only a few studies have elaborated on sexual function using
topic specific questionnaires in addition to the sexual questions
on EORTC-QLQ-NMIBC24. Similar to this study, Krajewski et al.
applied the IIEF-5 to investigate the impact of TURBT on sexual
function with emphasis on male erection. They found an
increase in amount of patients with severe ED 14 days post
TURBT [4]. Bolat et al. also applied IIEF-5, but their results only
present the overall mean score, making it difficult to compare
findings [26]. Kowalkowski et al. and Van der Aa et al. both
examine sexual health using an earlier version of EORTC-QLQ-
NMIBC24, the EORTC-QLQ-BLS24 [27, 28]. Median age in both
studies revealed a younger study group than in this study (age
64-69), which can explain the higher proportion of sexually
active NMIBC-patients, reported to be 50%-60%. Van der Aa et
al. reported that around half of sexually active NMIBC-patients
experienced ED or problems with vaginal dryness [28], which is
comparable to the findings of this study. However, comparing
the responses to the questionnaire and the data from DNPR
between the groups, no true difference was seen between
NMIBC-patients and healthy controls. Thus, the findings
indicating sexual dysfunction might be a result of age and
cannot be explained by the disease itself nor its treatment.

Bowel function for NMIBC-patients has mainly been
described using the bowel specific symptom scales on EORTC-
QLQ-C30 and the abdominal bloating and flatulence item on
EORTC-QLQ-NMIBC24. In this study, the scoring of the
questionnaires was generally mild, indicating no or only mild
symptomatology. These findings are similar to that of other
studies, measuring at 1.5 years [29] and 4 years [23] post
treatment. This study identified no difference between
responses to the questionnaire and DNPR data, which could
indicate that bowel function of NMIBC-patients is equal to that
of the general population. Interestingly, the NMIBC-patients
self-evaluated a higher impact of gastrointestinal conditions on
QoL than controls. This discrepancy can either be explained by
the sensitivity of the questionnaire, not accurately measuring
the true difference between the groups, or it can be explained
by confirmation bias, where NMIBC-patients are likely to
experience a correlation between gastrointestinal and
urogenital symptoms, although no such is evident from the
data. Lastly, the sensitivity of the anchor applied is questionable,
as the anchors were designed for this specific purpose, and
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Table 3. (Continued)

Characteristic Case Control Characteristic Case Control
N=2,262 N = 4,092 N=2,262 N = 4,092
EORTC-QLQ-NMIBC24 Data from DNPR
Urinary symptoms 19.0(9.52,33.33) - Erectile dysfunction 25 (1%) 39 (1%)
Intravesical treatment issues 0(0,0) - Vaginal dryness <5 (<1%) <5 (<1%)
ICIQ Decreased libido 0 <5 (<1%)
ICIQ-MLUTS - Voiding 6(3,9) 5(2,8) Sexual counselling 0 0
ICIQ-MLUTS - Incontinence - 2(1,4) Impact of sexual conditions on QoL
ICIQ-FLUTS - Voiding 2(0,4) 2(0,3) Not at all 1126 (50%) 2009 (49%)
ICIQ-FLUTS - Incontinence 0(0, 1) 0(0,1) A little 677 (30%) 1198 (29%)
ICIQ-FLUTS - Filling - 32,4 Some 244 (11%) 447 (11%)
Data from DNPR Alot 62 (2%) 127 (3%)
Cystitis 324 (14%) 113 (3%) Missing 153 (7%) 311 (8%)
Haemorrhagic cystitis 5 (<1%) <5(<1%) *Multi-item from EORTC-QLQ-NMIBC24, n (%), median (Q1, Q3)
Recurrent cystitis 56 (3%) 38 (<1%) EORTC: European Organisation for Research and Treatment of Cancer; ICIQ:
Postoperative cystitis 31 (1%) 7 (<1%) The International Consultation on Incontinence Questionnaires; LUTS:
Urosepsis 127 (6%) 30 (<1%) Lower Urinary Tract Symptoms; MLUTS: Male LUTS; FLUTS: Female LUTS;
Pyelonephritis 33 (1%) 7 (<1%) DNPR: Danish National Patient Registry; QoL: Quality of Life; IIEF: International
Stress-incontinence 15 (<1%) 20 (<1%) Index of Erectile Function; ED: Erectile dysfunction;‘-":“Not responded
Urge-incontinence 27 (1%) 27 (<1%)
Urethral stricture 11 (<1%) <5 (<1%) might be too sensitive in measuring a difference greater than
Retention 218 (10%) 83 (2%) expected.
Hydronephrosis 32 (1%) <5 (<1%) Psychological side effects to treatment of NMIBC has been
LUTS 306 (13%) 239 (6%) studies by Krajewski et al. [4], using the Hospital Anxiety and
Impact of urological conditions on QoL Depression scale (HADS), showing that TURBT, catheterisation,
Not atall 1122 (50%) 2421 (59%) and complications all contribute to worse scoring of the
Alittle 752 (33%) 1109 (27%) . . . . .
Some 214(10%) 282 (7%) questlonn'?ure. However, in this study, the scoring of the
Alot 54 2%) 52 (1%) psychological symptom scalgs o'n !EORTC-QLQ-C30 and NCI
Missing 120 (5%) 228 (6%) PRO-CTCAE were generally mild, indicating no symptoms. The
Sexually active 895 (42%) 1898 (49%) same tendency has been found in previous studies [29].
Reasons for sexual inactivity Interestingly, Beeren et al. [23] demonstrated a decline over
Lack of desire 214 (16%) 298 (14%) time from baseline to 4 years follow up on future worries, and
Erectile dysfunction 420 (31%) 624 (29%) thus the mild score can be explained by the timing of the
Loss of partner 328 (24%) 575 (26%) questionnaire in this study. The scoring of the symptom scale
Pain or discomfort 29 (2%) 27 (1%) ‘fatigue’ in this study is mild and comparable to other studies
Other 249 (18%) 422 (19%) [23, 29]. However, fatigue was the only symptom correlating
Missing 127 (9%) 252 (11%)

EORTC-SHQ-C22
Sexual activity

33.3(33.3,66.6)

33.3(33.3,66.6)

Decreased libido 33.3(0,33.3) 33.3(0,33.3)
Worries of incontinence during sexual 0(0,0) 0(0,0)
activity
Impact of fatigue on sexual activity 33.3(0,33.3) 0(0,33.3)
Impact of treatment on sexual activity 01(0, 33) -
Partnership 33.3(0,33.3) 33.3(0,33.3)
Vaginal dryness 33.3(0,33.3) 33.3(0,66.7)
Confidence erection 66.7 (33.3,66.7) 33.3(33.3,66.7)
Body image (male) 0(0, 33.3) -
Body image (female) 0(0,0) -
Sexual satisfaction 29.2(16.7,41.7) 20.8(12.5,33.3)
Sexual pain 0(0,0) 0(0,0)
IIEF5 scoring
Severe ED 39 (2%) 57 (2%)
Moderate ED 64 (4%) 90 (3%)
Mild to moderate ED 152 (9%) 215 (7%)
Mild ED 210 (13%) 428 (14%)
No ED 217 (13%) 629 (21%)
Missing 980 (59%) 1562 (52%)
(Continued)

strongly to impairment on overall QoL in this study. Interestingly,
this symptom has been found to be scored lower among NMIBC-
patients adhering to lifestyle-changes regarding physical
activity [30] and could thus potentially be improved using low-
cost approaches.

The strengths of this study are its ability to provide a
combination of both registry data and PROM. Furthermore, the
study is strengthened by its ability to compare NMIBC patient to
age- and gender-matched controls and the ability to do so in
large numbers.

However, the study also has limitations. First of all, the cross-
sectional design of the study makes it difficult to correlate
complications occurring during treatment to the long-term
Qol-data from the questionnaires. Hence, the timing of the
questionnaire might have benefited from a smaller timeframe
and less follow up time. The observed gastrointestinal, sexual
dysfunction, and psychiatric outcomes may reflect broader
health changes rather than being solely attributable to NMIBC
or its treatment. While confounding factors cannot be entirely
excluded, our matched control design helps mitigate this risk by
providing a comparative baseline.



146 R.V.MILLING ET AL.

Table 4. Gastrointestinal late effects — symptoms and diagnoses.

Characteristic Case Control
N=2,262 N=4,092
EORTC-QLQ-C30
Nausea and vomiting 0(0,0) 0(0,0)
Appetite loss 0(0,0) 0(0,0)
Constipation 0(0,33.3) 0(0,33.3)
Diarrhoea 0(0,33.3) 0(0,33.3)
EORTC-QLQ-NMIBC24
Abdominal bloating and 33.3(16.7,33.3) -
flatulence*
Bristol stool chart score 4(3,4) 4(3,4)
Data from DNPR
Nausea and vomiting 13 (<1%) 19 (<1%)
Appetite loss <5 (<1%) <5 (<1%)
Constipation 61 (3%) 61 (1%)
Diarrhoea 11 (<1%) 25 (<1%)
Impact of gastrointestinal conditions
on QoL
Not at all 1430 (63%) 2845 (70%)
A little 509 (23%) 710 (17%)
Some 129 (6%) 175 (4%)
Alot 34 (1%) 34 (<1%)
Missing 160 (7%) 328 (8%)

*Multi-item. Median (Q1, Q3), N (%)
EORTC: European Organisation for Research and Treatment of Cancer, DNPR:
Danish National Patient Registry; QoL: Quality of Life.

The limited sample sizes within the ICD-10 subgroups may
reduce the statistical power to draw definitive conclusions.
This analysis should be interpreted as exploratory, and findings
from these smaller subgroups should be viewed with caution.
Furthermore, bias might have influenced the results, as we
have no data on reasons for participation. However, data on
non-responders show a tendency towards similar populations
in regard to age and comorbidity, minimising this risk.
Therefore, a limitation of this study is that it does not account
for patients who died before being invited to participate, as
their QoL data could not be assessed. However, given the
relatively small number of deaths among NMIBC patients and
the study’s focus on those still alive at the time of recruitment,
we do not anticipate this factor significantly influencing the
overall results.

Another potential limitation of our study is the possibility of
detection bias. NMIBC patients undergo regular follow-up at
specialised urological clinics, which may increase the likelihood
of identifying urological conditions compared to the control
group and could partly explain the lower incidence of urological
diagnoses in the control population.

Conclusion

The study suggests that NMIBC patients may have higher inci-
dences of urological diagnoses based on register data com-
pared to controls, although no difference were observed in the
incidence of sexual- or gastrointestinal register-based diagno-
ses. In addition, there were no difference in QoL between NMIBC
patients and controls. Patient-reported outcome measures

indicated mild long-term symptoms for NMIBC-patients, which
appeared similar to those reported by the controls.
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