
O R I G I N A L  R E S E A R C H

The Impact of Non-Compliance to a Standardized 
Risk-Adjusted Protocol on Recurrence, Progression, 
and Mortality in Non-Muscle Invasive Bladder Cancer

This article was published in the following Dove Press journal: 
Cancer Management and Research

Faris Abushamma1–3 

Zain Khayyat1 

Aya Soroghle1 

Sa’ed H Zyoud4,5 

Ahmad Jaradat 1,2 

Maha Akkawi1,6 

Hanood Aburass 1,6 

Iyad KK Qaddumi7 

Razan Odeh8 

Husam Salameh8 

Salah Albuheissi3

1Department of Medicine, College of 
Medicine and Health Sciences, An-Najah 
National University, Nablus, 44839, 
Palestine; 2Department of Urology, An- 
Najah National University Hospital, 
Nablus, 44839, Palestine; 3Bristol 
Urological Institute, North Bristol NHS 
Trust, Bristol, UK; 4Department of 
Clinical and Community Pharmacy, 
College of Medicine and Health Sciences, 
an-Najah National University, Nablus, 
44839, Palestine; 5Clinical Research 
Center, an-Najah National University 
Hospital, Nablus, 44839, Palestine; 
6Department of Pathology, An-Najah 
National University Hospital, Nablus, 
44839, Palestine; 7Department of 
Urology, Rafedia General Hospital, 
Nablus, 44839, Palestine; 8Department of 
Oncology, An-Najah National University 
Hospital, Nablus, 44839, Palestine 

Purpose: Non-muscle invasive bladder cancer (NMIBC) is a potentially curable or con-
trollable disease if strict adherence to a surveillance protocol is followed. Management and 
surveillance of NMIBC begins at the time of diagnosis up to a few years thereafter. There is 
scanty data in the literature evaluating the impact of non-compliance with the surveillance 
protocols on progression, recurrence, and mortality rate.
Patients and Methods: An observational, retrospective cohort study recruited data between 
2012 and 2017 at two tertiary hospitals. Data were collected consecutively. NMIBC patients who 
had at least 3 years of follow-up data were included. Patients were divided into different groups 
based on their compliance with the cystoscopy follow-up protocol as recommended by the 
European guidelines. We compared the cystoscopy compliant group with the non-compliant 
group in view of recurrence, progression, and mortality. In addition, missing variable items 
during surveillance were calculated using a new scoring model to predict adverse outcomes.
Results: Eighty-eight NMIBC patients met our criteria. Recurrence rate (RR), progression rate 
(PR), metastasis rate (MsR), and mortality rate (MR) are significantly higher in non-compliant 
group, RR: (92.6%) (P<0.001), PR: (54.1%) (P<0.001), MsR: (37.7%) (P<0.001), MR: (23.5%) 
(P= 0.002) respectively. In the subgroup analysis, intermediate and high-risk groups have a PR 
rate of zero in the compliant group, while it is 100% (P<0.001) and 56.4% (P=0.001) in the non- 
compliant group, respectively. Use of a Kaplan Meier (KM) graph shows that compliant patients 
had a better survival in comparison to non-compliant patients. Scoring there or more is statis-
tically and clinically significantly associated with higher recurrence, progression, and mortality. 
RR: (94%) (P=0.016), PR: 49% (P<0.001) and MR (26%) (P=0.012).
Conclusion: Non-compliance to a standardized surveillance protocol in NMIBC is asso-
ciated statistically and clinically with adverse outcomes in comparison to a compliant group. 
This mandates strict adherence to surveillance guidelines particularly in patients with high- 
risk disease.
Keywords: NMIBC, COVID-19, urological malignancies, haematuria

Introduction
Bladder cancer is the seventh most common cancer in males and the eleventh most 
common cancer across both genders.1 In Europe, bladder cancer is the 5th most 
commonly diagnosed cancer and the 9th leading cause of mortality.2 However, bladder 
cancer is a broad category disease in view of surveillance and treatment. Non-muscle- 
invasive bladder cancer (NMIBC) represents the main category, as 75% of patients with 
newly diagnosed bladder cancer have non-muscle-invasive pathology.3 The gold- 
standard treatment of NMIBC is based on risk stratification groups in regard to number 
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of cystoscopies and intravesical therapy, as recommended by 
professional organisation guidelines such as the EAU.4 

Several studies published the natural history of NMIBC 
mainly in regards to recurrence and progression. This led to 
the creation of a scoring model by the European Association of 
Urology (EAU) to predict risk based on the number of 
tumours, tumour diameter, prior recurrence, concurrent 
Carcinoma in situ (CIS), and pathological stage and grade.4,5

There is strong evidence to support the importance of 
strict adherence to a surveillance protocol in NMIBC in 
order to decrease recurrence and progression, and to 
improve cancer-specific survival.4 A number of published 
articles have investigated the outcome of delayed treat-
ment in muscle-invasive bladder cancer (MIBC) and 
showed a strong correlation between delaying treatment, 
and worse outcome and survival.6 However, the literature 
is sparse regarding the effect of non-adherence to 
a standardized protocol in NMIBC, or the impact of delay-
ing either diagnosis or surveillance cystoscopies.7 A few 
published articles investigated the mechanisms responsible 
for the delays in bladder cancer diagnosis and initial treat-
ment; however, these did not examine the possible adverse 
outcomes.8 The paucity of data regarding the effect of 
delaying NMIBC management urged us to raise this ques-
tion. This is particularly well timed as during the current 
COVID-19 pandemic several papers have been published 
recommending delaying NMIBC treatment and surveil-
lance, especially in the low-risk category.9,10 Therefore, 
this study aims to identify the impact of nonadherence to 
standardized risk-adjusted surveillance and intravesical 
treatment on recurrence rate (RR), progression rate (PR), 
and mortality rate (MR).

Patients and Methods
Study Design
An observational, retrospective cohort study design was 
used to evaluate the impact of non- compliance with 
standardized, risk-adjusted surveillance and treatment in 
NMIBC. We have used the EAU risk stratification and 
surveillance protocol as a reference, as this is widely 
accepted and used in most European centres.11

Study Setting
The data was collected from two tertiary urology centres 
treating bladder cancer in Northern Palestine, which cover 
a total population of 500,000.

Study Population and Sampling
We reviewed 20,000 histopathological reports between 
2012 and 2017. Two hundred bladder biopsies and resec-
tion reports were extracted.

Inclusion and Exclusion Criteria
Inclusion Criteria
NMIBC confirmed pathology upon first re-resection dur-
ing the first 3 months of diagnosis and at least three years 
of follow-up.

Exclusion Criteria
Non-urothelial cell carcinoma pathology, less than 12 
months of follow-up, muscle invasive bladder cancer 
(MIBC), lacking mental or physical capacity to commu-
nicate with the interviewer, and possible upper tract TCC 
on contrast imaging.

Data Collection
NMIBC patients who met our criteria were split into 
either low, intermediate, or high-risk groups. We also 
classified them into different groups depending on 
patient compliance to surveillance cystoscopies:

(A) Group 0 (Compliant):
Low and intermediate risk: Missing zero cystos-

copies over the three-year period.
High-risk: Missing one cystoscopy over the 

three-year period.
(B) Group 1 (Non-compliant 1):

Low and intermediate risk: Missing one cysto-
scopy over the three-year period.

High risk: Missing two cystoscopies over the 
three-year period.

(C) Group 2 (Non-compliant 2):
Low and intermediate: Missing two or more 

cystoscopies over the three year period.
High risk: Missing three or more cystoscopies 

over the three-year period.

Comparisons between compliant and non-compliant 
groups were made in order to assess any variance in 
adverse outcomes (RR over 3 years, PR over 3 years 
(Progression defined as muscle invasion, prostatic 
stroma invasion, or development of regional lymphade-
nopathy on CT scan)). In addition, the metastatic rate 
(MsR) and MR (Non-cancer-specific) were also evalu-
ated. Compliance to Bacille Calmette-Guérin (BCG) 
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instillation treatment was classified as completing 6 
cycles of induction and at least the first maintenance 
cycle.

Statistical Analysis
All analysis was performed with IBM Statistical 
Package for Social Sciences program (SPSS) Statistics 
version 21.0. Categorical variables were presented as 
absolute frequency (percentage). The Pearson’s Chi- 
square test or Fisher’s exact test (as appropriate) were 
applied to assess the differences in categorical variables. 
P values <0.05 were considered statistically significant. 
Kaplan–Meier (KM) techniques were used to generate 
mortality probabilities among adherent versus non- 
adherent patients in the surveillance protocol for high- 
risk NMIBC at each consecutive month until 5 years 
post-diagnosis. A scoring system was created to assess 
the effect of missing different variables during the sur-
veillance of high-risk patients with RR, PR, and MR. 
The scoring system composed of 4 items extracted from 
the EAU surveillance protocol for the high-risk group as 
clarified in Table 1.

Ethical Approval and Consent to 
Participate
This study has been approved by the Institutional Review 
Board of An-Najah National University, and approval 
from the Palestinian Ministry of Health. The IRB approval 
can be provided if required. (Archived number 7 
Jan 2020). Informed consent was waived by the IRB due 
to the retrospective chart review and. The study was car-
ried out in compliance with declaration of Helsinki. There 
is no risk of confidentiality, as the analysis used 

anonymous clinical data and the data cannot be linked to 
the participating patients.

Results
Demographic and Clinical Presentation
Eighty-eight NMIBC patients met our criteria. The mean 
age of diagnosis was 60 years old (M= 60, SD: 3.45). The 
male gender is predominate as 78 (88.6%) were males. 
The most common presentation was haematuria (visible 
haematuria (VH) and non-visible haematuria (NVH)), 
affecting 63 patients (71.6%). Half of the patients had 
the diagnosis made after 2 weeks (M: 8.3, SD: 19.2) 
(Table 2A).

Staging, Grading and Risk Stratification
Sixty-six patients (75%) had a lack of standardized 
pathological reports but received diagnosis vaguely 
described as papillary NMIBC. However, for the majority 
of participants (66, 75%), their pathology was classed as 
high grade (G2-3), and this was accurately recorded; 
46.6% had muscle tissue sampled during the first resec-
tion, and the rest of the cohort had a confirmatory 
NMIBC diagnosis during re-resection during the first 3 
months post-diagnosis.

The patients were distributed into three main risk 
group categories according to the EAU risk 
stratification.11 The largest group was the high-risk 
group which contained 63 patients (71.6%), while the 
low and intermediate group was comprised of 25 
patients (28.4%) (Table 2B).

General Compliance with Surveillance 
Cystoscopy, RR, PR, MsR, and MR
Generally, most of the cohort are not compliant with the 
surveillance cystoscopy protocol, with only 20 patients 
(23%) classed as compliant. More than 80% had 
a recurrence of tumours over the 3 years of follow-up. 
Progression was noticed in 34 (38.6%) but 8 (9%) had no 
data available regarding progression. The MR is around 
18% (Table 2C).

Compliant versus Non-Compliant
RR, PR, MsR and MR are significantly higher in non- 
compliant group, RR: (92.6%) (P<0.001), PR: (54.1%) 
(P<0.001), MsR: (37.7%) (P<0.001), MR: (23.5%) (P= 
0.002) respectively. Patients older than 60 years old 
were also significantly less compliant with surveillance 
cystoscopy protocol 56 (82%) (P=0.001) (Table 3).

Table 1 Scoring System for High-Risk Group

Variables Yes = 0 or No = 1

(3 year follow-up)

Number of missed cystoscopies: 0: No missing or 1
1: 2 missing

2: 3 missing

IV-MMC 0 or 1

Re-resection at (4–6 weeks) 0 or 1

BCG (Induction and at least M1) 0 or 1

Total <3 or ≥3

Abbreviations: BCG, Bacille Calmette-Guérin; IV-MMC, intravesical mitomycin.
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Risk Group Subanalysis (Compliance and 
Relation to RR, PR, and MR)
The major statistical difference is seen when comparing 
Group 0 (compliant) to group 2 (non-compliant 2). In 
particular, non-compliant 2 high-risk group had PR of 
56.4% (P=0.001) and MR of 25% (P=0.03). Non- 
compliant 2 intermediate-risk group had RR of 100% 
(P=0.013) and PR of 100% (P<0.001) (Table 4).

High-Risk Group Compliance to BCG 
and Cystoscopy
Non-compliance to both cystoscopy and BCG in the high- 
risk group is significantly associated with higher PR 42% 

Table 2 Sociodemographic and Clinical Characteristics of 
Participants (n = 88)

Variables Number of 
Participants (%)

A: Demographic and clinical presentation

Age
<60 23(26.1)

≥60 65(73.9)

Gender
Male 78(88.6)

Female 10(11.4)

Smoking
Yes 73(83.0)

No 15(17.0)

Family history
Yes 17(19.3)
No 71(80.7)

Co-morbidities (HTN, DM, or IHD)
Yes 65(73.9)

No 23(26.1)

Presentation of disease
Haematuria 63(71.6)

Scans (Ultrasound, CT scan, etc) 16(18.2)
LUTS (mainly dysuria) 5(5.7)

Others 4(4.5)

B: Risk stratification, staging and grading

Stage of tumour
pTa 12(13.6)

pT1 7(8.0)

CIS 3(3.4)
General terminology (Superficial 

bladder cancer)

66(75.0)

Grade of tumour
Low/PUNLMP 22(25.0)

High 66(75.0)

Risk group
Low 14(15.9)
Intermediate 11(12.5)

High 63(71.6)

Delay of diagnosis
Yes 44(50.0)

No 44(50.0)

Muscles found in the first resection
Yes 41(46.6)

No 47(53.4)

(Continued)

Table 2 (Continued). 

Variables Number of 
Participants (%)

IV-MMC was given at 1st resection
Yes 9(10.2)
No 79(89.8)

C: Compliance, RR, PR, MsR and MR Follow over 3 years

Compliance for all groups
Yes 20(22.7)
No 68(77.3)

Compliance Rate for each risk
Low 6(42.9)

Intermediate 5(45.5)

High 9(14.3)

RR
Yes 74(84.1)
No 14(15.9)

PR
Yes 34(38.6)

No 46(52.3)

Missing 8(9.1)

MetsR
Yes 24(27.3)

No 56(63.6)

Missing 8(9.1)

MR 16(18.2)

Abbreviations: LUTS, lower urinary tract symptoms; CT, computed tomography 
scan; BCG, Bacillus Calmette–Guérin; IV-MMC, intravesical mitomycin; DM, dia-
betes mellitus; HTN, hypertension; IHD, ischemic heart disease; RR, recurrence 
rate; PR, progression rate; MetsR, metastatic rate; MR, mortality rate; CIS, carci-
noma in situ; PUNLMP, papillary urothelial neoplasm of low malignant potential.
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(P<0.05) and higher MR 29% (P<0.05) when compared to 
patients compliant to both (Table 5).

High-Risk Group Cystoscopy 
Non-Compliance and BCG Therapy
There is no statistical difference between the non- 
compliant high-risk group who were having BCG treat-
ment to those not having BCG treatment in regards to RR, 
PR and MR (Table 6).

KM Curve (High-Risk Group)
Forty-five patients were diagnosed with NMIBC between 
January 2012 and May 2015. Among these patients, 7 were 
compliant and 38 were non-compliant. We reviewed the 

follow-up data for these patients until May 2020. Fifteen 
deaths were found and all of these were among the non- 
compliant cohort. To conclude, KM estimator graphing 
shows that compliant patients were more likely to survive 
for longer post-diagnosis than non-compliant patients. This 
finding did not reach statistical significance (P=0.075) 
because all deceased patients were non-compliant (Figure 1).

Scoring System to Predict Recurrence, 
Progression, and Mortality in High-Risk 
Patients with Poor Compliance
A scoring system has been created to assess the effect of 
missing different variables during the surveillance of high- 
risk patients with RR, PR, and MR. The sixty-three 

Table 3 Sociodemographic and Clinical Aspects in Correlation with Compliance

Variables Compliant N=20 (%) Non-Compliant N=68 Total P value a

Gender
Male 19 (95%) 59 (86.8%) 78 (88.6%) 0.270b

Female 1 (5%) 9 (13.2%) 10 (11.4%)

Age
<60 11 (55%) 12 (17.6%) 23 (26.1%) 0.001c

>60 9 (45%) 56 (82.0%) 65 (73.9%)

Smoking
Yes 18 (90%) 55 (80.9%) 73 (83.0%) 0.317b

No 2 (20%) 13 (19.1%) 15 (17.0%)

Family history
Yes 20 (100%) 52 (76.5%) 72 (81.8%) 0.002b

No 0 (0.0%) 16 (23.5%) 16 (18.2%)

Co-morbidities
12 (60.0%) 53 (77.9%) 65 (73.9%) 0.108c

Delay of diagnosis
(Within 2 weeks of presentation) 16 (80.0%) 47 (69.1%) 63 (71.6%) 0.002c

4 (20.0%) 21 (30.9%) 25 (28.4%)

RR
Yes 11 (55.0%) 63 (92.6%) 74 (84.1%) < 0.001c

No 9 (45.0%) 5 (7.4%) 14 (15.9%)

PR
Yes 1(5.3%) 33 (54.1%) 34(42.5) < 0.001b

No 18 (94.7%) 28 (45.9%) 46(57.5)

MetsR
Yes 1(5.3%) 23(37.7%) 24(30.0%) 0.003b

No 18 (94.7%) 38 (62.3%) 56(70.0%)

MR
0 (0.0%) 16 (23.5%) 16 (18.2%) 0.002b

Notes: aP values in bold are below the significance level of 0.05. bStatistical significance values calculated using Fisher’s Exact Test. cStatistical significance values calculated 
using the Pearson Chi-Square. 
Abbreviations: RR, recurrence rate; PR, progression rate; MR, mortality rate.
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patients from the high-risk group were assessed regarding 
their compliance with the EAU high-risk surveillance pro-
tocol. This includes procedures and treatments, which 
have been proven to have an impact on recurrence, pro-
gression, and mortality. Therefore, we assessed the statis-
tical significance of having a score of three or more in 
relation to RR, PR, and MR. Scoring three or more is 
statistically and clinically significantly associated with 
higher recurrence, progression, and mortality. RR: (94%) 
(P=0.016), PR: 49% (P<0.001) and MR (26%) (P=0.012) 
(Table 7).

Discussion
This article clearly shows that the PR and RR of NMIBC 
is significantly higher in the non-compliant group. This is 
strongly evident in the high-risk subcategory as non- 
compliance to the cystoscopy surveillance protocol is 
associated with around 50% PR and 25% MR. These 
results are concomitant to the available evidence as recent 

data showed that classification as intermediate- or high- 
risk NMIBC was an independent predictor of 
progression.12 This confirms the importance of following 
a validated surveillance protocol and not delaying surveil-
lance cystoscopies particularly in the high-risk group.

Several guidelines and recommendations have been 
used to manage and monitor NMIBC by different interna-
tional institutions. However, the frequency and duration of 
follow-up recommendations are based on low levels of 
evidence, which is illustrated by clear differences in 
these recommendations per guideline.13 Generally, our 
results showed that poor compliance to cystoscopy sur-
veillance is associated with higher RR, PR and MR regard-
less of the risk category.

EAU annually updates the guidance on NMIBC sur-
veillance and management, in addition to creating 
a scoring model to predict progression and recurrence, 
which are the most important factors in NMIBC 
prognosis.11 However, no previous studies were published 

Table 4 The Correlation Between Compliance in Each Risk Group and RR, PR, and MR

Risk 
Compliance

Low Risk Intermediate Risk High Risk

RR (%) PR (%) MR (%) RR (%) PR (%) MR (%) RR (%) PR (%) MR (%)

Compliant 33.3 16.7 0.0 40.0 0.0 0.0 77.8 0.0 0.0

Non-compliant 100.0 83.3 28.6 100.0 100.0 16.7 93.2 56.4 25.0
P valuea 0.004b 0.016b 0.095 0.013b <0.001b 0.255 0.195 0.001b 0.030b

Notes: aP values in bold are below the significance level of 0.05. bStatistical significance values calculated using Fisher’s Exact Test. 
Abbreviations: RR, recurrence rate; PR, progression rate; MR, mortality rate.

Table 5 The Correlation Between Compliance to Both Cystoscopy and BCG to RR, PR, MetsR and MR in High-Risk Group

RR PR MetsR MR Total

Compliant to cystoscopy and BCG 6 (75%) 0 (0%) 1 (12.5%) 0 (0%) 8

Non-compliant to either cystoscopy or BCG 20 (95.2%) 8 (42.1%) 8 (42.1%) 6 (28.6%) 21

Total 26 8 9 6
P valuea 0.133b 0.008b 0.115b 0.035b

Notes: aP values in bold are below the significance level of 0.05. bStatistical significance values calculated using Fisher’s Exact Test. 
Abbreviations: BCG, Bacille Calmette-Guérin; RR, recurrence rate; PR, progression rate; MetsR, metastatic rate; MR, mortality rate.

Table 6 The Correlation Between BCG Compliance to RR, PR, MetsR and MR in Non-Compliant Patients in High-Risk Group

RR PR MetsR MR Total

Compliant to cystoscopy and BCG 6 (75%) 0 (0%) 1 (12.5%) 0 (0%) 8

Compliant to BCG 29 (87.9%) 14 (46.7%) 12 (40%) 7 (21.2%) 33

Non-compliant to BCG 20 (95.2%) 8 (42.1%) 8 (42.1%) 6 (28.6%) 21
Total 49 22 20 13

P value 0.363a 0.754b 0.884b 0.537b

Notes: aStatistical significance values calculated using the Pearson Chi-Square. bStatistical significance values calculated using Fisher’s Exact Test. 
Abbreviations: BCG, Bacille Calmette-Guérin; RR, recurrence rate; PR, progression rate; MetsR, metastatic rate; MR, mortality rate.
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to show the negative impact of missing different variables 
throughout the NMIBC treatment and surveillance jour-
ney. Our postulated scoring model showed that scoring 
three or more is associated with an adverse outcome. 
This tool can be used in patient counselling at the diag-
nosis of NMIBC, so patients could have an insight regard-
ing the possible harm from missing treatment steps during 
this long and exhausting journey.

A few articles recently raised the question of the over-
use of cystoscopy in low-risk NMIBC and its impact on 
cost and hospital occupancy. On the other hand, underuse 
in high-risk disease may be associated with serious 
adverse outcomes. Therefore, a large debate has been 
raised recently regarding the strict adherence to surveil-
lance cystoscopies taking into account that NMIBC dis-
ease is a wide spectrum disease ranging from low risk to 
high risk, with no available current data regarding the 
impact of non-compliance to a standardized risk-adjusted 

protocol on recurrence, progression and mortality.14,15 

This evolving concept may harbour hidden harm if not 
well studied, especially in the high-risk group. This is the 
group most commonly associated with recurrence and 
progression according to the EAU scoring prediction 
model, and is the group most prevalent in our study 
(71.5%).11,14 Furthermore, there is no available data to 
look comprehensively into the effect of non-compliance 
on the bladder cancer diagnosis and management pathway, 
which also takes into account the time of diagnosis, ima-
ging, cytology, and intravesical therapy. Our data shows 
that the non-compliant NMIBC group has a higher RR, 
PR, and MR. This outcome supports the importance of 
adherence to surveillance protocols regardless of the risk 
category. However, it is particularly imperative amongst 
the high-risk group, as our data shows that the PR rate 
in the compliant group is zero while it is 100% (P < 0.001) 
in the non-compliant intermediate group and 56.4% (P = 
0.001) in the non-compliant high-risk group.

The National Institute for Health and Care Excellence 
guidelines (NICE guidelines) recommend a two-week 
wait pathway to diagnose bladder cancer, especially if 
haematuria is the main presentation.15 Our results 
showed that half of the patients had a delay in diagnosis 
despite having haematuria as the most prevalent presen-
tation in our cohort, which may also contribute to the 
overall bad prognosis. Furthermore, at the time of the 
first resection, 90% failed to have IV-MMC which may 
explain the high RR in all subgroup, as immediate post-
operative IV-MMC significantly reduces the RR com-
pared to TURBT alone.16 It is obvious that missing 
surveillance stages during NMIBC management is asso-
ciated with the poorer outcome, as our scoring model 
shows that scoring three or more is significantly asso-
ciated with higher recurrence, progression, and mortality. 
The KM curve shows that compliant patients had better 
survival than the non-compliant group over the 5 year 
follow-up period.

The high-risk group carries the highest risk of progres-
sion. Therefore, this category has been thoroughly evalu-
ated to decrease the risk of progression and improve 
overall prognosis. Several strategies have been recom-
mended to treat this group, such as full-dose intravesical 
BCG for one to three years, creation of a subgroup of 
highest risk tumours by EAU, and upfront cystectomy in 
some cases.4,17,18 In our study, the group 2 non-compliant 
high-risk group is associated with a significant PR and 
a 25% MR. Furthermore, non-compliance to both 

Figure 1 Comparison of the estimated probability of mortality among compliant 
versus non-compliant patients in the follow-up of NMIBC based on the Kaplan– 
Meier method for 5 years post-diagnosis.

Table 7 Novel Scoring System to Predict Recurrence, 
Progression and Mortality in the High-Risk Group

Outcome Number of <3 Number of ≥3 P valuea

n=12(%) n=52(%)

Recurrence 8 (67.0) 48 (94.1) 0.016b

Progression 0 (0.0) 25 (49) <0.0001b

Mortality 0 (0.0) 13 (25.5) 0.012b

Notes: aP values in bold are below the significance level of 0.05. bStatistical 
significance values calculated using Fisher’s Exact Test.
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cystoscopy follow-up and intravesical BCG is associated 
with significantly higher PR and MR. Thus, adherence to 
a surveillance protocol and intravesical treatment in the 
high-risk group is strongly recommended and should be 
followed strictly. More importantly, this will help to 
answer the trending question in the literature regarding 
the importance of surveillance cystoscopies during the 
COVID-19 pandemic.19

Strengths and Limitations of the 
Study
Although this is the first and most well-characterized 
NMIBC cohort in the Arab world, one of the limitations 
we face here is the limited sample size in the subgroup 
studies. The small number of participants limits the accu-
racy of the prediction model, including the propensity 
score matching and the statistical power of the scoring 
model in predicting adverse outcomes. Given these pro-
mising findings, validation in a prospective multicenter 
setting is warranted to evaluate the practicality and relia-
bility of this model in predicting recurrence, progression, 
and mortality in high-risk patients with weak enforcement. 
In addition, this study has other limitations such as a few 
patients being lost to follow-up, and a lack of standardiza-
tion in pathology reporting due to the retrospective nature 
of the study.

Conclusions
NMIBC is a potentially controllable disease with an excel-
lent outcome if a surveillance protocol is applied and 
followed. However, this study shows that non- 
compliance with such protocols leads to significantly 
worse outcomes. RR, PR, and MR are all higher in the 
non-compliance group.
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