
INTRODUCTION

Bladder cancer ranked 10th in terms of global 

cancer incidence in 2020, totaling 573,000 cases 

worldwide.1 Painless gross hematuria (GH) is the 

most common presenting symptom in bladder 

cancer and comprehensive evaluations including 

cystoscopy, upper tract imaging (computed 

tomography [CT] urography or magnetic resonance 

urography), and urine cytology are required in 

affected patients. When a bladder tumor is detected 

by an imaging modality or cystoscopy, transurethral 

resection of bladder tumor (TURB) is the standard 

and crucial treatment approach with pathological 

staging subsequently established through a histo

logical evaluation of the resected tissue.2

Urothelial carcinoma accounts for about 90% 

of all bladder cancers. These lesions are classified 

into 2 subtypes based on the depth of invasion i.e.. 

nonmuscle invasive bladder cancer (NMIBC) and 

muscle invasive bladder cancer (MIBC). NMIBC 

accounts for 75% of all bladder cancers at the 
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Purpose: To evaluate the association between microscopic hematuria (MH) detected by sur-
veillance urinalysis and cancer recurrence in nonmuscle invasive bladder cancer (NMIBC) pa-
tients.
Materials and Methods: A total of 1,082 NMIBC patients who underwent transurethral resec-
tion of bladder tumor (TURB) procedures at Asan Medical Center between January 2017 and 
December 2019 were included. We retrospectively reviewed the follow-up data for these cases 
including cystoscopy, urinalysis, and urine cytology. The association between urine testing and 
cancer recurrence was assessed by both univariable and multivariable logistic regression analy-
sis.
Results: The study patients had a median age of 68 years (interquartile range, 60–75 years) 
and comprised 898 men and 184 women. Among the 1,428 TURB procedures conducted in 
this series, 548 of the lesions (38.4%) were diagnosed as low-grade and 880 (61.6%) as high-
grade cancers. A total of 3,309 follow-up cystoscopies were conducted during the study period 
and were divided into high-grade (HG) (2,011 cases) and low-grade (LG) (1,298 cases) groups 
according to the latest TURB pathology. MH was found to have a statistically significant associa-
tion with NMIBC recurrence in both the LG (odds ratio [OR], 1.57; 95% confidence interval [CI], 
1.107–2.223; p=0.011) and HG (OR, 1.90; 95% CI, 1.434–2.517; p<0.001) groups.
Conclusions: Urinalysis during follow-up may provide important information on cancer recur-
rence in NMIBC patients.
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initial diagnosis.2

In cases of MIBC, a radical cystectomy that is 

often preceded by neoadjuvant cisplatinbased 

chemotherapy offers the best chance for cure. In 

contrast, the treatment mainstay for NMIBC is a 

complete TURB paired with intravesical immuno

chemotherapy. Regular followups which include 

cystoscopy, urine cytology, and upper tract imaging 

are also mandatory in these patients because of the 

high rate of bladder cancer recurrence, which can 

be as high as 80% within 5 years.3 Each followup 

modality has its own disadvantages however (e.g., 

discomfort and risk of infection with cystoscopy, risk 

of contrast reactions, and potential for radiation

induced cancers attributable to CT). Moreover, the 

natural course of NMIBC is heterogeneous with 

a variable risk of recurrence and progression. 

Hence, several risk grouping systems including 

the EORTC (European Organisation for Research 

and Treatment of Cancer) scoring system and the 

American Urological Association (AUA)/Society of 

Urologic Oncology risk stratification have been 

published to estimate the prognosis of individual 

patients.4,5 As such, the frequency, duration, and 

modality of the followups should reflect each 

patient’s degree of risk.

Many studies have already been conducted on 

the incidence of bladder cancer in patients with 

hematuria, with a reported occurrence of about 2.7% 

in microscopic hematuria (MH) patients and 11% in 

GH patients.68 MH cannot be overlooked however, 

especially in highrisk patients, and cystoscopy with 

upper tract imaging is recommended in these cases 

in accordance with AUA guidelines.9 The presence 

of GH in a patient diagnosed with bladder cancer 

was found to be a significant risk factor for cancer 

recurrence in a prior Korean study.10 Notably 

however, the association between MH found on 

urinalysis during followup and disease recurrence 

is not yet clear. Urinalysis with microscopy is 

a relatively affordable and noninvasive test for 

detecting MH that is readily available in the clinic. 

The aim of our present study was to establish the 

utility of MH as a predictive indicator for bladder 

cancer recurrence in NMIBC patients during follow

up.

MATERIALS AND METHODS

1. Patient Population

We retrospectively reviewed the medical records of 

1,771 patients who underwent TURB at Asan Medical 

Center between January 2017 and December 2019. 

Surveillance data including cystoscopy, urinalysis 

with microscopy, and urine cytology results up 

to December 2020 were analyzed. The use of this 

database was approved by the Institutional Review 

Board (IRB) of Asan Medical Center (IRB number: 

20210455).

The exclusion criteria for our patient cohort 

were as follows:

1. A diagnosis other than urothelial carcinoma.

2. A diagnosis of MIBC.

3. Had undergone ureteroscopy and nephroure

terectomy for upper tract urothelial carcinoma 

(UTUC) during the study period.

4. Incomplete TURB.

2. Diagnosis and Pathologic Evaluations

AUA guidelines define MH as ≥3 red blood cells 

per high power field on a microscopic evaluation 

of a single urine specimen and we utilized this 

definition in our present analyses.9 The TURB 

and urine cytology specimens were processed in 

accordance with standard pathology procedures, 

and slides were reviewed by expert genitourinary 

pathologists at our hospital. Cytology results were 

recorded as positive for those cases reported as 

‘highgrade urothelial carcinoma,’ ‘suspicious for 

highgrade urothelial carcinoma’ or ‘lowergrade 
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urothelial neoplasia.’ Any patients reported as 

‘negative for highgrade urothelial carcinoma’ or 

with ‘atypical urothelial cells’ were considered to 

be negative, reflecting the Paris system.11 The TURB 

specimens were pathologically staged according to 

the American Joint Committee on Cancer staging 

8th edition and graded in compliance with the 

1973 and 2004/2016 World Health Organization 

grading systems.12,13

3. Follow-up Protocols

The postoperative surveillance protocol included 

cystoscopy, urinalysis, and urine cytology testing. 

Patients were generally examined every 3 months 

for the first 2 years postoperatively, every 6 months 

for the next 2 years, and annually thereafter. 

Recurrence was defined by the detection of a newly 

developed intravesical lesion on a cystoscope.

4. Statistical Analysis

Both univariable and multivariable logistic 

regression analysis were employed to evaluate 

the relevance between MH or urine cytology with 

bladder cancer recurrence. Correlations between 

cancer recurrence and assessed variables were 

expressed as an odds ratio (OR) with the 95% 

confidence interval (CI). All statistical analyses 

were conducted using IBM SPSS Statistics ver. 25.0 

(IBM Co., Armonk, NY, USA).

RESULTS

A total of 1,771 bladder cancer patients under

went TURB at our hospital between January 

2017 and December 2019. Restaging TURBs were 

conducted based on the judgement of the surgeon. 

The 2nd stage TURBs were performed in instances 

where the first procedure was incomplete. If a 

tumor recurrence was evident by office cystoscopy 

during followup, another TURB or coldcup biopsy 

was done. A total of 2,504 TURB procedures were 

conducted at our hospital during the study period.

We included only NMIBC cases in our current 

analysis and excluded 302 patients who were 

diagnosed with other diseases, such as cystitis, 

and 203 MIBC patients. We further excluded 183 

patients with synchronous UTUC as MH can also 

be found in these cases. In cases of an incomplete 

resection, a 2nd stage TURB was done and any less 

invasive and lower grade cases were excluded from 

our final cohort. A total of 1,428 TURB procedures 

were done in the 1,082 NMIBC patients at our 

hospital during the observation period. Each 

TURB procedure was followed up with microscopic 

urinalysis, urine cytology, and cystoscopy as 

scheduled. If a urine test was not done with 

cystoscopy for any reason, we also precluded that 

particular case from the study cohort. A total 

of 3,309 followup cystoscopies that had been 

conducted on our study patients from 2017 to 

2020 were reviewed, and these results were divided 

into 2 groups in accordance with the pathology 

of the previous TURB, i.e., low grade (n=1,298) or 

high grade (n=2,011) (Fig. 1). Table 1 summarizes 

the characteristics of our study subjects and the 

distribution of their bladder cancers by grade and 

stage. These included patients had a median age 

of 68 years (interquartile range [IQR], 60–75 years) 

and comprised 898 men and 184 women. The 

mean BMI (±standard deviation) of these cases 

was 24.77±3.25.

Following the 1,428 TURB procedures among the 

cases our current study series, 548 cases (38.4%) 

were diagnosed with a lowgrade tumor and the 

remaining 880 (61.6%) with a highgrade cancer. 

During the surveillance period, there were 498 

cases of bladder cancer recurrence in our present 

patient series. Table 2 indicates the relationship 

between MH and bladder cancer recurrence in 

the LG group in terms of the OR and 95% CI of 
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the OR (OR, 1.57; 95% CI, 1.11–2.22; p=0.011). 

A positive finding on urine cytology showed no 

statistical association with the recurrence of an 

LG carcinoma. In the HG group, both MH and a 

positive urine cytology result were statistically 

associated with disease recurrence (OR, 1.84; 

95% CI, 1.38–2.44; p<0.001 for MH and OR, 2.68; 

95% CI, 1.63–4.39; p<0.001 for urine cytology). 

In our study cohort, 480 patients were treated 

with intravesical Bacillus Calmette–Guérin (BCG) 

therapy. Regardless of intravesical BCG therapy, 

MH and positive urine cytology were statistically 

associated with high cancer recurrence (OR, 1.59; 

95% CI, 1.18–2.15, p=0.003 for MH and OR, 2.31; 

95% CI, 1.29–4.14; p=0.005 for urine cytology in 

BCG treated group and OR, 1.59; 95% CI, 1.16–
2.16; p=0.004 for MH and OR, 2.71; 95% CI, 1.23–
5.95; p=0.013 in patients not treated with BCG) 

(Table 3).

DISCUSSION

Most urologists agree on the value of detecting 

MH when screening for bladder cancer in the 

Table 1. Patients and disease characteristics (n=1,082)

Characteristic Value

Age (yr), median (IQR) 68 (60–75)
Sex 
   Men 898 (83)
   Women 184 (17)
Hypertension 515 (48)
Diabetes 236 (22)
BMI (kg/m2), mean±SD                24.77±3.25
Intravesical BCG treatment 480 (44)
TURBs 1,428
Pathologic T stage
   Tis 123 (8.6)
   Ta 903 (63.2)
   T1 402 (28.2)
Carcinoma in situ 422 (29.6)
2004 WHO grade
   Low grade 548 (38.4)
   High grade 880 (61.6)
Follow-up tests 3,309
Positive findings
   Urinalysis 714
   Urine cytology 91
   Cystoscopy (cancer recurrence) 498

Values are presented as number (%) unless otherwise indicated.
IQR: interquartile range, BMI: body mass index, SD: standard deviation, 
BCG: Bacillus Calmette–Guérin, TURB: transurethral resection of 
bladder tumor, Tis: tumor in situ (only CIS without Ta or T1 lesion), 
WHO: World Health Organization.
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Total patients (N=1,771) Total TURBs (n=2,504)

Except UC (N=302, n=510)

MIBC (N=204, n=229)

Synchronous upper tract urothelial carcinoma
(N=183, n=255)

Incomplete TURB (N=82, n=82)

Included patients (N=1,082) Included TURBs ( =1,428)n

Follow-up tests (n=3,309)

Urinalysis Urine cytology Cystoscopy

Previous TURB

LG group (n=1,298) HG group (n=2,011)

Fig. 1. Patient enrollment and 
grouping of follow-up cystoscopies 
according to the pathology of the 
previous TURB. TURB: tran-
surethral resection of bladder tu-
mor, UC: urothelial carcinoma, 
MIBC: muscle invasive bladder 
cancer, LG: low-grade, HG: high-
grade.
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general population, especially in conjunction with a 

smoking history and old age.9 No data has yet been 

published however regarding the evaluation of the 

clinical performance of MH as a surveillance tool 

in NMIBC patients. In realworld clinical practice, 

clinicians usually employ urinalysis in the followup 

of NMIBC patients to check for MH as its presence 

can be a clue to cancer recurrence. To the best 

of our knowledge however, our current study 

represents the first attempt to assess the clinical 

value of MH in predicting an NMIBC recurrence.

We found in our present analysis that an MH 

detection on urinalysis during NMIBC surveillance 

is a statistically significant predictor for the re

currence of both LG and HG cancers. The OR of 

MH for recurrence was 1.57 (95% CI, 1.11–2.22) in 

the LG group and 1.90 (95% CI, 1.43–2.52) in the 

HG group. Meanwhile, a positive urine cytology 

showed an OR of 2.89 (95% CI, 1.77–4.71) for 

recurrence in HG cancer, but no such significant 

association in LG cancer. Cystitis and hematuria 

are wellknown complications of intravesical BCG 

therapy.14 So, subgroup analysis was also done 

to find out whether BCG treatment had affected 

our study results. However, MH was found to be 

statistically associated cancer recurrence not only 

in BCG untreated group but also in BCG treated 

group (Table 3).

The high rate of disease recurrence in NMIBC 

makes surveillance essential, including cystoscopy, 

urine cytology, and upper tract imaging.4 However, 

each of these modalities has distinct disadvantages. 

Although flexible cystoscopy has reduced the 

in cidence of several complications associated 

with rigid cystoscopy, it is still invasive and 

uncomfortable for patients, and still confers 

some risk of a urinary tract infection.15,16 Also 

white light cystoscopy is limited in its ability to 

Table 2. Univariable and multivariable logistic regression analysis for cancer recurrence in low-grade group and high-grade group

Group

Cancer recurrence

Univariable Multivariable

OR (95% CI) p-value OR (95% CI) p-value

Low-grade group
   MH 1.57 (1.11–2.22) 0.011
   Cytology Insignificant 0.999
High-grade group
   MH 1.90 (1.43–2.52) <0.001 1.84 (1.38–2.44) <0.001
   Cytology 2.89 (1.77–4.71) <0.001 2.68 (1.63–4.39) <0.001

OR: odds ratio, CI: confidence interval, MH: microscopic hematuria.

Table 3. Univariable and multivariable logistic regression analysis for cancer recurrence in patients treated with or without intravesical 
BCG therapy

Group

Cancer recurrence

Univariable Multivariable

OR (95% CI) p-value OR (95% CI) p-value

BCG group
   MH 1.66 (1.23–2.24) <0.001 1.59 (1.18–2.15) 0.003
   Cytology 2.56 (1.44–4.55) <0.001 2.31 (1.29–4.14) 0.005
Non-BCG group
   MH 1.59 (1.17–2.18) 0.003 1.59 (1.16–2.16) 0.004
   Cytology 2.76 (1.26–6.06) 0.011 2.71 (1.23–5.95) 0.013

BCG: Bacillus Calmette–Guérin, OR: odds ratio, CI: confidence interval, MH: microscopic hematuria.
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detect tiny papillary tumors and flat lesions such 

as CIS (carcinoma in situ).17 Urine cytology is an 

adjunctive tool during a NMIBC followup but 

has low sensitivity with regard to LG tumors. In 

addition, due to sampling limitations in terms 

of volume and cellularity, varying diagnostic 

yields from cytology have been noted.18 Our 

current study also found no relationship between 

a positive urine cytology test and LG cancer 

recurrence.

Many urine markers including NMP22, BTA, 

uCyt+, UroVysion, etc. have been developed in 

an attempt to reduce or replace cystoscopy for 

surveilling NMIBC patients. However, no such 

marker at present has shown a sufficient level 

of sensitivity and specificity to achieve this and 

consequently, the current guidelines do not 

recommend their routine usage.19,20 Our present 

study was also conducted to gain further insights 

into possibly reducing the need for follow

up cystoscopies, and our data suggest that 

microscopic urinalysis could be an alternative 

approach in this regard.

A prior study has emphasized the efficacy of 

homescreening for MH, reporting improvements 

in the survival rates for bladder cancer patients 

as a result of earlier detection in the screened 

population.21 Likewise, if MH is found on a 

urinalysis in a NMIBC patient before a scheduled 

followup clinicians will need to recommend 

early cystoscopy to check for cancer recurrence, 

especially in high risk patients. Moreover, MH found 

by a urinalysis that has been done immediately 

before cystoscopy could help clinicians interpret 

ambiguous findings such as an erythematous 

mucosal change.

Our current study had some limitations of note. 

First, as this was a retrospective study carried 

out at a single institution, we cannot exclude the 

probability of bias. For example, urinary tract 

infections could have affected the urinalysis 

results and such factor could not be thoroughly 

examined. Second, regardless of the results of 

urinalysis, all of our included patients routinely 

underwent followup cystoscopy. As such, we 

could not assess the effects of MH in both clinical 

practice and the prognosis of our NMIBC patients. 

Notwithstanding these limitations, however, our 

current study is the first to assess the utility of MH 

detection by urinalysis, one of the simplest and 

least expensive tests in a clinical setting, in the 

surveillance of large NMIBC cohorts for possible 

cancer recurrence. Further prospective studies 

with large sample populations are warranted to 

verify our research. We also recommend that 

urinalysis results should be carefully monitored 

when following up NMIBC patients.

CONCLUSIONS

MH appears to be a valuable indicator in the 

postoperative screening of NMIBC patients, 

regardless of the primary tumor grade. Further 

prospective studies are necessary to confirm this 

and elucidate the importance of detecting MH 

during NMIBC surveillance.
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