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Abstract

Objectives: To assess the contemporary malignancy rate in isolated de novo red patches

in the bladder and associated risk factors for better selection of red patch biopsy.

Patients: Patients from the IDENTIFY dataset; Patients referred to secondary care

with suspected urinary tract cancer and found to have isolated de novo red patches

on cystoscopy.

Methods: We reported the unadjusted cancer prevalence in isolated de novo red

patches that were biopsied; multivariable logistic regression was used to explore

cancer-associated risk factors including age, sex, smoking, type of haematuria, LUTS,

UTIs and a suspicious-looking red patch (as reported by the cystoscopist). Sub-

analysis of these by clinical role and experience was performed.

Results: A total of 1110 patients with isolated de novo red patches were included.

41.5% (n = 461) were biopsied, with a malignancy rate of 12.8% (59/461), which

was significantly higher in suspicious versus non-suspicious red patches (19.1%

vs. 2.81%, p < 0.01). There was a significant association between bladder cancer and

age (OR 1.04, 95% CI 1.01–1.07, p = 0.01), smoking history (OR 2.62, 95% CI 1.09–

6.27, p = 0.03) and suspicious-looking patch (OR 6.50, 95% CI 2.47–17.1, p < 0.01).

The majority of malignancies were in over 60-year-olds. Malignancy rates in
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suspicious versus non-suspicious red patches did not differ significantly between

clinical roles or experiences.

Limitations included subjectivity in classifying a suspicious patch and selection bias

as not all patches were biopsied.

Conclusions: Many patients still undergo unnecessary biopsies under general anaes-

thetic for isolated de novo red patches. Clinicians should consider the patient’s age,

smoking status and how suspicious-looking the patch is, before deciding on surveil-

lance versus biopsy to improve cancer diagnostic yield.
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1 | INTRODUCTION

Isolated de novo red patches in the bladder (defined as new red

patches without a prior history of urothelial cancer) are often biopsied

to determine if they are benign or malignant. These are usually found

when patients undergo a cystoscopy for suspected urinary tract can-

cer. Most evidence regarding the outcome of red patch biopsies

relates to patients with a known history of bladder cancer undergoing

surveillance.1 The limited data on de novo red patches in patients with

haematuria comes from small single-centre studies that report malig-

nancy in 10–18%.2,3 This implies that over 80% of patients have an

unnecessary invasive procedure, posing a large burden on health

resources and exposing patients to unnecessary associated risk includ-

ing infection. Risk factors associated with a malignant red patch are

considered in these studies to better select patients, such as urinary

tract infections (UTIs) and lower urinary tract symptoms (LUTS). How-

ever, they fail to include well-known risk factors for bladder cancer

such as type of haematuria, smoking, age and sex.4 Furthermore, there

is no consideration of how suspicious-looking a red patch is at cystos-

copy, nor the expertise of the clinician performing the cystoscopy.

Concomitant red patches with urothelial carcinoma in the bladder

are often used to predict the recurrence and progression of the dis-

ease and are treated separately to patients with isolated de novo red

patches.5,6

The IDENTIFY study is the largest multinational prospective study

on patients referred to secondary care with suspected urinary tract

cancer.7

In this analysis of the IDENTIFY dataset, we aim to determine

outcomes of isolated de novo red patch biopsy and risk factors associ-

ated with malignancy in these.

2 | PATIENTS AND METHODS

2.1 | Study design and setting

This study is a sub-analysis of the main IDENTIFY study, which was a

prospective international multicentre study and included 26 countries,

110 centres.8 Data was collected prospectively on patients referred

to secondary care for a diagnostic cystoscopy because of suspected

urinary tract cancer between December 2017 and December 2018.

Patients were followed up until their investigations were concluded

and a diagnosis confirmed or ruled out, as per the judgement of the

clinical care team. The study was closed in February 2019.

2.2 | Participants

The inclusion criteria for the IDENTIFY study were patients aged

16 years or over, with or without haematuria, referred to a urologist for

the investigation of suspected urinary tract cancer, and without a previ-

ous or known diagnosis of primary urological cancer. For this analysis,

patients were included if they had an isolated de-novo red patch and

were excluded if they had a concomitant suspected bladder tumour.

2.3 | Data collection

Data collected included baseline demographics, investigation findings

and histopathology from biopsies.8 Red patches were defined as an

abnormal discoloured area in the bladder and were categorised into

suspicious or non-suspicious (for malignancy), as reported by the

cystoscopist. Suspicious red patches had appearances more typical of

carcinoma-in-situ (CIS) such as a velvety patch of erythematous

mucosa. Non-suspicious red patches had appearances more typical of

inflammation such as erythematous bullous mucosa or petechial

patches. The type of haematuria was determined by the primary care

referral letter and/or the history of the patients at the time of assess-

ment in secondary care. Non-visible haematuria was defined by a

trace or more on a urine dipstick, or over three red blood cells per

high-power field. Smoking status was categorised into current smoker,

ex-smoker and never smoked. UTIs were categorised as single or

recurrent (two or more infections in 6 months or 3 or more infections

in 1 year) according to patient history and culture results. The role and

experience (number of cystoscopies performed) of the clinician doing

the cystoscopy were collected for each patient case.
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2.4 | Outcomes

The primary outcome was the proportion of biopsied isolated de novo

red patches that were confirmed to be malignant on pathological

analysis.

2.5 | Risk factors/predictors

Factors assessed for association with malignancy in biopsied red

patches were: suspicious reported red patch, age, sex, smoking, type

of haematuria, LUTS and UTIs. Separately, the association of cysto-

scopic experience and clinical role with malignancy in suspicious

reported red patches and non-malignancy in non-suspicious reported

red patches were assessed.

2.6 | Diagnostic accuracy of cytology

The diagnostic accuracy of cytology in red patches for malignancy

found at biopsy, stratified by suspicious and non-suspicious reported

red patches will be reported.

2.7 | Statistical analysis

Proportions were calculated as the target outcome divided by the tar-

get population. The analysis of red patches was at the patient level,

not the lesion level. The association of patient risk factors with malig-

nant red patches were analysed using a multivariable logistic regres-

sion model. The variables were chosen based on previous evidence,

clinical judgement and those with a biological plausibility for having an

association with bladder cancer.7 Diagnostic accuracy of cytology was

calculated as sensitivity, specificity and negative and positive predic-

tive values. Two-sample test of proportions was used to compare the

different diagnostic accuracies between suspicious and non-

suspicious reported red patches. All analyses were performed using

Stata version 16.1 (StataCorp, College Station, Texas, United States).

A p-value of less than 0.05 was deemed statistically significant.

3 | RESULTS

There were a total of 1110 (10.2%) patients with isolated de novo red

patches found on flexible cystoscopy in a cohort of 10 896 (Figure 1).

The majority of these (72.1%, n = 800/1110) were reported to be

non-suspicious by the cystoscopist. A total of 461/1110 (41.5%) red

patches were biopsied. There was a greater proportion of biopsies

taken from patients with suspicious red patches compared to non-

suspicious red patches (91.3% vs. 22.3%). Overall, the malignancy rate

from all biopsied red patches was 12.8% (59/461). The malignancy

rate in suspicious red patches was higher than in non-suspicious red

patches (19.1% vs. 2.81%). Out of the 59 malignancies found,

50 (84.7%) were urothelial cancer, seven (11.9%) were adenocarci-

noma and two (3.39%) were squamous cell carcinoma. Isolated CIS

accounted for over half (55.1%) of the urothelial cancers; the rest

were high-grade diseases (24.5%) and low-grade diseases (20.4%).

Table 1 shows the patient characteristics and multivariable analy-

sis of biopsied isolated de novo red patches. Significant cancer-

associated risk factors were: a suspicious reported red patch

(OR 6.50, 95% CI 2.47–17.1, p < 0.001), age (OR 1.04, 95% CI 1.01–

1.07, p = 0.01), ex-smoker (OR 2.39, 95% CI 1.14–5.00, p = 0.02)

and current smoker (OR 2.62, 95% CI 1.09–6.27, p = 0.03). The

majority of cancers were in patients over the age of 60 years. Whilst

there seemed to be a lower proportion of malignancy in those with a

UTI, this did not meet the level of statistical significance on multivari-

able analysis.

A total of 449/1110 (40.5%) patients who had a red patch had

urine cytology tested. Of patients who had a biopsy, 39.9% (184/461)

had urine cytology. Table 2a shows the diagnostic accuracy of cytol-

ogy in patients who had a biopsy for a red patch, and Table 2b strat-

ifies this by suspicious and non-suspicious reported red patch. There

was no significant difference for urine cytology in specificity, sensitiv-

ity and negative predictive value when comparing non-suspicious ver-

sus suspicious reported red patches. However, the positive predictive

value was significantly higher in suspicious compared to non-

suspicious reported red patches (53.8% vs. 8.3%, p < 0.01).

F I G U R E 1 Cohort flow diagram of patients found to have an
isolated de novo red patch.
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T AB L E 1 Patient characteristics of biopsied de novo red patches in malignant and non-malignant red patches, with multivariable logistic
regression analysis of patient risk factors.

All biopsied de novo red patches (n = 461) Multivariable analysis

Malignant (n = 59) Non-malignant (n = 402) Odds ratio (95% CI) p value

Suspicious reported red patch, n (%)

No 5 (2.81) 173 (97.2) 1.00

Yes 54 (19.1) 229 (80.9) 6.50

(2.47–17.1)
<0.001

Age, n (%)

Mean (SD) 72.2 (9.84) 66.7 (13.5) 1.04

(1.01–1.07)
0.01

≤30 years 0 (0) 3 (100)

31–40 years 0 (0) 16 (100)

41–50 years 1 (3.2) 30 (96.8)

51–60 years 6 (7.7) 72 (92.3)

61–70 years 18 (13.5) 115 (86.5)

71–80 years 22 (18.3) 98 (81.7)

≥80 years 12 (15.0) 68 (85.0)

Type of haematuria, n (%)

No haematuria 4 (11.4) 31 (88.6) 1.00

Non-visible haematuria 12 (12.5) 84 (87.5) 1.50

(0.40–5.62)
0.55

Visible haematuria 4 (13.0) 287 (87.0) 1.16

(0.36–3.72)
0.81

Sex, n (%)

Female 14 (7.41) 175 (92.6) 1.00

Male 45 (16.6) 226 (83.4) 1.33

(0.63–2.82)
0.45

Smoking, n (%)

Never smoked 18 (8.22) 201 (91.8) 1.00

Ex-smoker 23 (17.6) 108 (82.4) 2.39

(1.14–5.00)
0.02

Current smoker 14 (20.9) 53 (79.1) 2.62

(1.09–6.27)
0.03

LUTS, n (%)

None 20 (9.39) 193 (90.6) 1.00

Any LUTS 38 (15.6) 206 (84.4) 1.19

(0.62–2.28)
0.61

Voiding LUTS 14 (20.3) 55 (79.7)

Storage LUTS 14 (12.3) 100 (87.7)

Mixed LUTS 10 (16.4) 51 (83.6)

UTI History, n (%)

None 50 (13.4) 323 (86.6) 1.00

Single 7 (8.54) 75 (91.5) 0.43

(0.15–1.19)
0.10

Recurrent 5 (7.46) 62 (92.5) 0.48

(0.15–1.55)
0.22

Percentages are row percentages; LUTS = Lower urinary tract symptoms; UTI = Urinary tract infection; CI = Confidence interval. Number of observations

in multivariable logistic regression model = 452.
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Cystoscopists with greater experience and more senior clinical

roles seemed to have a higher prevalence of malignancy in their suspi-

cious reported red patches, but this was not statistically significant

(Table 3). There was also no significant difference in the prevalence of

malignancy in non-suspicious reported red patches between the two

groups.

4 | DISCUSSIONS

We present this secondary analysis from the IDENTIFY study, the

largest international prospective observational study on the investi-

gation of suspected urinary tract cancer in secondary care. This

analysis characterises the significance of de novo red patches

T AB L E 3 Outcome of suspicious and non-suspicious reported de novo red patch biopsy stratified by clinical role and experience in
cystoscopy.

Experience (number of cystoscopies
performed) n, (%)

Suspicious reported Non-suspicious reported

Malignant
Non-
malignant

Odds ratio of
malignancy [95% CI] Malignant

Non-
malignant

Odds ratio of
malignancy [95% CI]

1 to 199 9 (15.0) 51 (85.0) 1.00 2 (6.25) 30 (93.8) 1.00

200 or more 44 (19.8) 178 (80.2) 1.40 [0.64–3.06]
p = 0.40

3 (2.05) 143 (97.7) 0.31 [0.05–1.97]
p = 0.22

Clinical role, n (%)

Non-Consultant/Attending 30 (16.8) 149 (83.2) 1.00 4 (3.74) 103 (96.3) 1.00

Consultant/Attending 24 (23.1) 80 (76.9) 1.49 [0.82–2.72]
p = 0.19

1 (1.41) 70 (98.6) 0.37 [0.04–3.36]
p = 0.38

Percentages are row percentages. For clinical roles, non-consultant/attending constitutes trainee doctors, registrars/residents, other clinicians and urology

nurses.

T AB L E 2 A Diagnostic accuracy of cytology in patients found to have isolated de novo red patches.

Bladder cancer

Negative Positive Total

Urine cytology Negative 127 7 134

Positive 28 22 50

Total 155 29 184

Sensitivity % (95% CI) 75.9 (56.5–89.7)

Specificity % (95% CI) 81.9 (75.0–87.6)

Positive predictive value % (95% CI) 44.0 (30.0–58.7)

Negative predictive value % (95% CI) 94.8 (89.5–97.9)

A total of 184/461 (39.9%) patients who had a biopsied red patch had urine cytology tested. Positive urine cytology was defined as malignant or atypical

cells/equivocal findings.

T AB L E 2 B Diagnostic accuracy of cytology in patients found to have isolated de novo red patches stratified by suspicious reported and non-
suspicious reported red patches.

Suspicious reported red patches Non-suspicious reported red patches

Bladder cancer Bladder cancer

Negative Positive Total Negative Positive Total

Urine cytology Negative 64 6 70 62 1 63

Positive 18 21 39 11 1 12

Total 82 27 109 73 2 75

Sensitivity % (95% CI) 77.8 (57.7–91.4) 50.0 (1.3–98.7) p = 0.38

Specificity % (95% CI) 78.0 (67.5–86.4) 84.9 (74.6–92.2) p = 0.26

Positive predictive value % (95% CI) 53.8 (37.2–69.9) 8.3 (0.2–38.5) p < 0.01

Negative predictive value % (95% CI) 91.4 (82.3–96.8) 98.4 (91.5–100) p = 0.07

Positive urine cytology was defined as malignant or atypical cells/equivocal findings. Comparison of diagnostic accuracies was analysed using two-sample

test of proportions.
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together with the risk factors associated with urological

malignancy.

We report the proportion of malignancy in biopsied red patches to

be 12.8%. This was higher in suspicious reported red patches (19.1%)

than non-suspicious reported red patches (2.81%). Although suspicion

of a red patch is subjective, there is clearly value in a clinician making

this differentiation. Despite this, however, the majority of patients do

not have cancer and thus there is room for improvement in the selec-

tion of patients for biopsy of red patches. Bladder cancer was signifi-

cantly associated with a suspicious reported red patch, age and

smoking. Regarding cytology, specificity, sensitivity and negative pre-

dictive value were not significantly different in a suspicious reported

red patch compared to a non-suspicious red patch. Conversely, the pos-

itive predictive value was significantly higher in suspicious reported red

patch compared to non-suspicious, meaning a positive cytology con-

firms the need for urgent biopsy to assess for bladder cancer. There

was no strong evidence to suggest more senior clinicians and those

with more cystoscopic experience were better at reporting malignant

red patches as suspicious, and benign red patches as non-suspicious.

Our reported rate of malignancy in isolated de novo red patches

(12.8%) is consistent with previous studies (10–18%).2,3 Our study fur-

ther stratifies this by suspicion of malignancy at cystoscopy, showing a

significantly higher rate of malignancy in suspicious reported red

patches (19.1%) versus non-suspicious red patches (2.81%). Fernando

et al. looked at the association of UTIs and LUTs with malignancy but

did not find any CIS from red patch biopsies in patients with recurrent

UTIs, however, 16% of their patients with LUTS had a malignant red

patch.2 Our findings support this, with a lower proportion of malig-

nancy in patients with UTI compared to those without (8.5%

vs. 13.4%), and a higher proportion of malignancy in patients with LUTS

(15.6% vs 9.4%), although these were not significant on multivariable

analysis. Regarding age as a risk factor, one study of 193 red patch

biopsies did not show any malignancy in patients under the age of

60 years.3 However, they had a heterogenous population sample con-

taining patients with a previous diagnosis of urothelial cancer undergo-

ing surveillance, and patients newly investigated for haematuria. Our

results showed the youngest patient with a malignant isolated de novo

red patch was 45 years, with an increasing trend in the proportion of

malignant red patches with age, especially in patients over 60 years.

There is a paucity of evidence regarding whether more experi-

enced and senior clinicians have better discrimination of malignancy

in red patches or better diagnostic outcomes with cystoscopy. One

small study on 50 patients in a nurse-led cystoscopy clinic showed

good agreement between a specialist urology nurse and urology regis-

trar/trainee in diagnosis and management, suggesting clinical role is

not as important as experience.9 Another study assessing competency

in flexible cystoscopy by a single urology trainee with no previous

experience showed an acceptable performance by the 122nd proce-

dure, but complete competence was achieved following 289 proce-

dures.10 Whilst the lack of statistically significant difference in

outcomes between experience levels in this study is consistent with

previous work, this may be due to a lack of power as the confidence

intervals were wide.

The strengths of this study are in its large sample size of biopsied

isolated de novo red patches, and sub-analyses to give better granu-

larity and understanding of malignancy in these red patches. Addition-

ally, its diverse population increases the generalisability of the

findings. To our knowledge, we are the first study to consider the dif-

ference between clinician-visually reported suspicious and non-

suspicious red patches and explore the association of well-known

patient risk factors with malignancy in red patches.

The main limitation of this analysis is that as an observational

study, not all patients underwent a biopsy thereby introducing selec-

tion bias and possible underpowering in the analysis and multivariable

model, though the results are biologically plausible, and it would not

have been clinically justified to perform biopsy in all patients with a

red patch if the index of suspicion was low. Furthermore, the full

scope of outcomes might not be adequately represented due to selec-

tion bias. Data was not collected on reasons not to biopsy, but this

could have been due to patient consent, co-morbidity or frailty or

conservative management with follow-up to assess if the red patch

resolves. Additionally, we did not measure or adjust for inter-operator

variability in suspicious and non-suspicious reported red patches,

which may influence the accuracy and consistency of results. The sub-

jectivity in the red patch classification of suspicious and non-

suspicious may lead to further inconsistent results as it is not an

objective standardised classification. Finally, not all patients had cytol-

ogy, reducing its ability to assess the full diagnostic value of cytology

in identifying malignancy.

As the analysis excludes patients with previous bladder cancer or

concomitant red patches alongside a suspected bladder cancer, the

results should not be extrapolated to all red patches, only isolated de

novo red patches in patients with suspected urinary tract cancer and

no prior history of bladder cancer.

5 | CONCLUSIONS

Our results suggest that the clinician’s suspicion of a de novo red

patch being malignant is important. Red patches deemed non-

suspicious have a low malignancy rate and may avoid biopsy in select

cases in favour of surveillance. The clinician may consider the patient’s

risk factors of age and smoking, and non-invasive tests such as cytol-

ogy before deciding on a biopsy, which carries risks of bleeding, infec-

tion and perforation.
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