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Abstract

Obijective: We aimed to investigate the predictive value of duration and frequency of macroscopic haematuria for the stage, prognosis and recurrence rates in
primary bladder cancer.

Materials and Methods: \We retrospectively reviewed the data of our patients diagnosed with primary bladder cancers during 2000-2014. Patients with history of
macroscopic haematuria were included. Their haematuria duration and frequency and stage and grade of bladder cancer, recurrence rates, time until recurrence,
time until progression and pre-operative use of anticoagulants were evaluated.

Results: A total of 331 patients comprising 276 males (83%) and 55 females (16%) were included in the study. The mean age of the patients was 64.0£11.8
(28-93) years. The average haematuria duration was 18.5+33.5 (0-260) months. There were 173 (52%), 106 (32%) and 52 (15.7%) patients with cancer stages
of Ta, T1 and T2, respectively. The average follow-up time was 54.0+41.8 (1-268) months. The frequency of haematuria was significantly higher in patients with
muscle-invasive bladder cancers than in those with superficial bladder cancers (p=0.010). Similarly, patients with tumour diameter >3 cm reported significantly higher
frequency of haematuria than in those with tumour diameter <3 cm (p=0.045). Five patients exclude from study because they did not attend their follow-up. During
follow-up recurrences were seen in 89 (32.3%) out of 326 patients, while 237 (72.7%) patients did have any recurrences. Disease progression was reported in 28
(8.5%) patients. The average time periods until recurrence and progression were 25.8+34.7 months and 27.1+34.9 (1-144) months, respectively.

Conclusion: We found a significant difference between the frequency of haematuria in patients with muscle-invasive cancers and those with superficial cancers.
Also, we found a negative correlation between smoking and the time until recurrence in patients with macroscopic haematuria. No significant relationships were
observed between the duration of haematuria and cancer recurrence rates and prognosis.
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Introduction symptom of bladder cancer is painless macroscopic haematuria.

It is seen in 85% of bladder cancer patients. Microscopic

Bladder cancers are one of the most common cancers of the  haematuria can be found in almost all patients. The second

urinary system and comprise 2%-3% and 6%-8% of malignant
cancers in women and men, respectively (1,2). Owing to their
low prevalence in the general population, their screening is not
recommended (3). Factors affecting their prognoses are tumour
burden, diameter, composition, histology, stage, grade and
accompanying carcinoma in situ (CIS) (4). Among the various
diagnostic tools, cystoscopy is the best modality available for
urologists to diagnose bladder cancers (5). The most common

most common symptom compirises irritable bladder symptoms
that are seen in 20% of patients. These indicate the presence
of CIS or invasive bladder cancer (6). Haematuria is commonly
seen in the general population, with a prevalence of 2.5%-20%
(7,8). The diagnosis and degree of haematuria can be found by
counting red blood cells in each T mL of urine sample (chamber
count), via sediment count, or through an indirect dipstick test
(9). An underlying urinary tract cancer is present in 40% and
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approximately 5% of patients with macroscopic and microscopic
haematuria, respectively (10). No underlying illness is seen in
40% of patients with microscopic haematuria (7). Haematuria
may not always be a cause for alarm; studies have shown that
9%-18% of healthy individuals may report this symptom (11).

Many studies have showcased the importance of microscopic
haematuria; unfortunately, there are limited publications
investigating macroscopic haematuria. Some studies have
explored the association between macroscopic hematuria and
bladder cancer.

However, no previous study has explored the relationship
between the frequency and duration of haematuria with the
stage, degree, recurrence, prognosis, tumour burden, diameter,
cigarette use, age, body mass index (BMI) and pre-operative
anticoagulant usage. We aimed to determine the effect of the
frequency and duration of macroscopic haematuria on primary
bladder cancers; primarily with the stage, prognosis and
recurrence rate.

Materials and Methods

The study was approved by the ethics committee of our
hospital, the Sisli Hamidiye Etfal Training and Research Hospital.
All patients included in the study were informed about the study
and written consents were obtained. Data of the patients with
primary bladder cancers attending the urology clinic at the
hospital during 2000-2014 were retrospectively evaluated. A
total of 331 patients were included in the study and divided
into two groups based on the presence and absence of
macroscopic haematuria. Haematuria duration and frequency,
tumour characteristics namely; stage, grade, recurrences, time
until recurrence, time until progression and pre-operative
anticoagulant usage were reviewed.

Furthermore, patients were tested for CIS. Then the tumour
burden and intravesical therapies [Bacillus Calmette-Guerin
(BCG) or chemotherapy] were noted. Patients with macroscopic
haematuria were divided into four groups, based on prior
studies, considering the duration of the symptom as: group 1:
less than 3 months, group 2: 3-5 months, group 3: 6-12 months
and group 4: longer than 12 months. Duration of haematuria
was calculated from the time of its first appearance until the date
of operation, while its frequency was defined as the number of
days on which haematuria occurred. Pre-operative Hb and Htc
values were noted for all patients. Patients were followed up for
5 years. Their controls were planned as per the EAU guidelines.

Statistical Analysis

SPSS 15.0 for Windows was used for the statistical analysis.
Descriptive statistics were employed for the evaluation of
results: for categorical variables, numbers and percentages and
for numerical variables, mean, standard deviation, minimum,
maximum and median values were used. The Mann-Whitney U
test was used for continuous variables. The ratio of the categorical
variables between the groups was tested by chi-square analysis.
A p-value <0.05 was considered as statistically significant.

Results

A total of 331 patients were included in our study. Demographic
data of the patients are listed in Table 1. There were 276 (83%)
men and 55 (16%) women. Data are presented as mean +
standart deviation. The average age was 64.0£11.8 (28-93)
years and the average BMI was 26.7+4.2 (16-39) kg/m?2. Mean
cigarette usage per year was 33.8+28.5 (0-150) packs/year.
Sixty-one patients (21.9%) showed no signs of macroscopic
haematuria, while 218 patients (78.1%) did. The mean
haematuria duration was 18.5+33.5 (0-260) months. Patients
with haematuria were divided into four groups according to
their symptom duration as mentioned earlier. Groups I-IV had
121 (43.4%), 35 (12.5%), 15 (5.4%) and 47 (16.8%) patients,
respectively. Frequency of haematuria was 10.4+31.9 (0-365)
days. Pre-op Hb values were 13.5£2.1 gm/dL and pre-op Hct
values were 40.7+6.0 (13.7-51.8)%. Pathological staging of Ta,
T1, and T2 bladder cancers were seen in 173 (52%), 106 (32%)
and 52 (15.7%) patients.

The average follow-up time was 54.0+41.8 months. There were
40 (30.5%) and 91 (69.5%) patients with tumours smaller and
larger than 3 cm, respectively. Regarding tumour focality, 92
patients (66.7%) had unifocal, 36 (26.1%) had 2-7 foci and 10
(7.2%) patients had bulky tumours.

Table 1. Demographic data of patients included in the study

Age 64.0+11.8/28-93

Male 276 (83.4)
Sex

Female 55 (16.6)
Height 168.7+7.7/150-190
Weight (kg) 75.8+12.2/48-113
BMI 26.7+4.2/16-39.0
Cigarettes (packs/year) 33.8+28.5/0-150

HT 117 (36.7)

DM 61 (19.1)

IHD 40 (12.5)
Comorbid lliness

CBF 9 (2.8)

COPD 26 (8.2)

Other 10 (3.1)
Hematuria interval 18.5+33.5/0-260

Negative 61 (21.9)

Positive 218 (78.1)

<3 months 121 (43.4)
Hematuria interval

3-5 months 35(12.5)

6-12 months | 15 (5.4)

>12 months | 47 (16.8)

10.4+31.9/0-365
13.5£2.1/6.1-17.8
40.7+6.0/13.7-51.8

Days with hematuria
Pre-op Hb
Pre-op HCT

BMI: Body mass index, Hb: Haemoglobin, HCT: Hematocrit, HT: Hypertension,
DM: Diabetes mellitus, IHD: Ischaemic heart disease, CBF: Chronic bladder
failure, COPD: Chronic obstructive pulmonary disease
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Recurrences were observed in 89 out of 326 patients (27.3%)
during their follow-up; while 237 patients (72.7%) remained
in remission. Disease progression was observed in 28 (8.5%)
patients. Average time periods until recurrence and progression
were 25.8+34.7 and 27.1+34.9 (1-144) months, respectively.
Furthermore, while 46 (15.8%) patients underwent intracavitary
chemotherapy, 63 (21.6%) patients received intracavitary BCG.

Anticoagulants were received by 27 patients pre-operatively,
while 174 (86.6%) did not receive any (Table 2).

On statistical analyses, the relation between age and haematuria
duration was negatively significant (p=0.024). The average
haematuria duration was significantly higher in men than in
women (p=0.035).

Tumours larger than 3 cm in diameter were found to be
significantly more in patients with haematuria than in those
without it (p<0.001).

No meaningful differences were determined between tumour
burden and haematuria duration. The same was true for
frequency of haematuria, recurrence ratio, time until recurrence,
number of recurrences, progression rate and time until
progression.

Frequency of haematuria was significantly higher in patients
with a tumour diameter >3 cm than in those with tumour
diameter <3 cm (p=0.045). However, such an association
was not seen with haematuria duration. Also, frequency of
haematuria, recurrence rate, time until recurrence, the number
of recurrences, progression rate and time until progression are
not significantly associated with haematuria duration.

Frequency of haematuria was significantly associated with the
pathological staging of the tumour (p=0.022). Stage Ta patients
had a significantly lower frequency compared with that of stage
T2 patients (p=0.021). Haematuria duration, recurrence rate,
time until recurrence, progression rate and time until progression
were not significantly correlated with the pathological staging.

The grade of tumours were found to be significantly different
among the groups based on the haematuria duration
(p=0.033). In patients with grade 1 tumours, the ratio of those
with a haematuria interval of 6-12 months was determined to
be highest. There was no significant difference in frequency
of haematuria, recurrence rate, recurrence quantity and
progression rate and time until progression among the different
grades.

Superficial bladder cancers were further divided into three
groups: low, intermediate and high risk; and their characteristics
were analysed. No significant differences were found among the
groups in terms of haematuria duration, frequency, recurrence
rate, time until recurrence, number of recurrences and
progression rate and time until progression.

A positively significant correlation was observed between
haematuria duration and cigarette usage (packs/year; p=0.016),
while a negatively significant correlation was found between
recurrences and cigarette usage (packs/year; p=0.024). Age and
BMI were shown to have no significant effect on haematuria
duration and frequency, number of recurrences, time until
recurrence, number of recurrence, and time until progression.
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Haematuria duration was not found to be significantly correlated
with recurrence rates, progression rates, time until recurrence
and time until progression. The same was true for pre-operative
anticoagulant use.

In patients without haematuria, no significant differences were
observed with regards to  burden, tumour diameter, stage,
grade, recurrence and progression rates.

In patients with superficial bladder cancers without haematuria,
no significant differences were observed in low, intermediate
and high-risk groups (Table 3).

Frequency of haematuria was observed to be more statistically
significant in muscle-invasive bladder cancer patients than in
those with superficial tumours (p=0.010). The tumour burden
in patients with superficial tumours was significantly higher than
in those with muscle-invasive tumours (p=0.020).

Table 2. Comparison of patients in relation to stage, grade,
recurrence, tumour diameter and progression

Ta 173 (52.3)
Stage T1 106 (32.0)

T2 52 (15.7)

Low risk 119 (36.0)
Superficial (non-T2) risk Intermediate risk | 34 (10.3)

High risk 127 (38.1)

1 19 (5.8)
Grade 2 163 (50.0)

3 144 (44.2)

Negative 278 (86.6)
Cis J

Positive 43 (13.4)

Negative 184 (65.2)
RE-TUR

Positive 98 (34.8)

Negative 237 (72.7)
Recurrence

Positive 89 (27.3)
Time until recurrence (months) 25.8+34.7/1-206

Negative 303 (91.5)
Progression

Positive 28 (8.5)
Time to progression (months) 27.1£34.9/1-144
Follow-up period 54.0+41.8/1-268

Negative 136 (46.6)

CT 46 (15.8)
Intracavitary treatment

BCG 63 (21.6)

CT+BCG 47 (16.1)

Negative 174 (86.6)
Pre-op anticoagulant use

Positive 27 (13.4)

1 92 (66.7)
Tumour count 2-7 36 (26.1)

>7 10 (7.2)

<3 cm 40 (30.5)
Tumour diameter

>3 cm 91 (69.5)
CIS: Carcinoma in situ, RE-TUR: Re-transurethral resection, CT: Chemotherapy,
BCG: Bacillus Calmette-Guerin




Acinikli et al. Hematuria Interval and Days are Valuable in Bladder Cancer

Table 3. relation to hematuria interval, days with hematuria and recurrence
Stage
Superficial T2 p

Hematuria interval mean + SD 18+33.6 21.1+33.4 0.055

Negative 55(23.8) 6 (12.5) 0.254

<3 months 98 (42.4) 23 (47.9)
Hematuria interval n (%) 3-5 months 29 (12.6) 6 (12.5)

6-12 months 10 (4.3) 5(10.4)

>12 months 39 (16.9) 8 (16.7)
Days with hematuria mean + SD 9.6+33.3 14.5+£23.3 0.010

<3 cm 34 (33.0) 6 (21.4) 0.238
Tumour diameter n (%)

>3 cm 69 (67.0) 22 (78.6)

1 68 (61.8) 24 (85.7) 0.020
Tumour count n (%) 2-7 34 (30.9) 2(7.1)

>7 8(7.3) 2(7.1)

Negative 192 (70.1) 45 (86.5) 0.015
Recurrence n (%)

Positive 82(29.9) 7 (13.5)
Time till recurrence (ay) mean + SD 27.1+35.9 11.4+£7.1 0.250
Recurrence quantity mean + SD 0.7£1.5 0.3£1.0 0.020

Negative 254 (91.0) 49 (94.2) 0.593
Progression n (%)

Positive 25(9.0) 3(5.8)
Time till progression (months) mean + SD 28.7+36.5 13.3£9.7 0.710
SD: Standard deviation

Patients with superficial bladder cancers showed significantly diameter, cigarette use, age, BMI and anticoagulant use has not

higher recurrent tumours (p=0.020) and recurrence rates been examined. We aimed to determine the predictive value of
(p=0.015) compared with those in patients with muscle-invasive the duration and frequency of macroscopic haematuria for the
bladder cancers. stage, prognosis and recurrence of bladder cancer.

Delayed diagnosis and treatment of bladder cancer can affect
survival (15). Further, patients who ignore preliminary symptoms
Haematuria is one of the most common symptoms of bladder and undergo treatment later have higher tumour grades and

Discussion

cancer with majority of bladder cancer patients presenting with ~ decreased survival rates (16). It has also been determined that
macroscopic haematuria. Upon detailed inquiry it has been delays in diagnosis increase the mortality risk related to the stage
determined that it is not taken seriously and that most patients and grade of the disease (17). Superficial (non-muscle invasive)
seek medical care only after suffering recurrent episodes of tumours comprise 60%-80% of the newly diagnosed bladder
haematuria. cancers and majority of them are low grade. Our study detected
Although, microscopic haematuria has been studied in detail, a ratio of 84.3% superficial bladder cancers and 15.7% muscle-
there are limited studies about macroscopic haematuria. invasive bladder cancers, which is concordant with the current
Edwards et al. (12) reported that 82.4% of patients presenting medical literature. Our study also determined that frequency of
with macroscopic haematuria were diagnosed with bladder haematuria was more statistically significant in muscle-invasive
cancers. Gandrup et al. (13) studied 150 patients with tumours compared with that in superficial tumours. According
macroscopic haematuria and reported bladder cancers in 30 to the data from the USA, men were 2.5 times more likely to
patients. Another study stated that if each patient presenting be diagnosed with bladder cancer than women. In Turkey, this
with macroscopic haematuria received a complete urological ratio is 7:1. Bladder cancer is a disease of old age; the average
examination; approximately 10% will be diagnosed with age of diagnosis is 72 years (18). Our study sample comprised
bladder cancers (14). 276 men (83.4%) and 55 women (16.6%), which is concordant

The examples above are from studies in which bladder cancer ~ With the national data.

is determined cumulatively from the presence of macroscopic The average age of patients in our group was 64, which is a

haematuria. However, unlike our study, the association between bit lower than the national average. The increase of industrial
the duration and frequency of macroscopic haematuria with and environmental carcinogens in the last 50 years is to blame
the stage, grade, recurrence, prognosis, tumour count and for the decrease in the age of bladder cancer patients. Since
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our patients were of advanced age, comorbid pathologies such
as hypertension, diabetes mellitus, ischaemic heart disease,
chronic bladder failure) and chronic obstructive pulmonary
disease were also present. Previous studies have shown that
delay in bladder cancer diagnosis in men and women (especially
delays >6 months after the diagnosis and >12 weeks from
the diagnosis to cystectomy) negatively affects survival rates
(19,20). In recent studies, women were found to be at a higher
risk of delayed diagnosis and presented with more advanced
sickness compared with that in men (21). A study in women
with bladder cancer revealed that urological consultations were
not performed immediately upon complaints of symptoms and
that these patients were given three or more doses of antibiotics
first (22). The period between initial haematuria and bladder
cancer diagnosis was statistically significant in women (23).

Our study differed from other similar studies in showing that
haematuria duration was significantly higher in men than
in women (p=0.035). This may be due to the lower ratio of
female patients nationally. There were 276 (83.4%) men and
55 (16.6%) women, and this was concordant with the national
data.

Age and haematuria duration were negatively significant when
patients were analysed according to age (p=0.024).

When comparing patients with haematuria and those without
it, the number tumours >3 cm in size were significantly higher
in the former (p=0.045). When patients with haematuria were
divided into subgroups according to tumour diameter, stage
and quantity, patients with Ta tumours were found to have
statistically lower frequency of haematuria than in those with T2
tumours. Studies that have examined microvascular invasion of
advanced stage tumours support our findings.

A significant association was seen between haematuria duration
of 6-12 months and grade 1 toumors. We found that in such
patients with long-term macroscopic haematuria, since there
was no physical discomfort, diagnoses could not be established
either clinically or radiologically. That leads us to stress the
importance of cystoscopic controls for definite diagnosis.

The correlation between cigarettes and bladder tumours is clear
in medical literature and The European Association of Urology
(EAU) guidelines. The emergence of a positive relationship of
haematuria duration with cigarette usage (packs/year) in our
study supports these findings. Additionally, cigarette use and
recurrence of bladder tumours in the macroscopic haematuria
group showed a negative correlation. In other words, patients
with macroscopic haematuria who also smoked had early
recurrences.

We found no relationship between haematuria duration and
number of recurrences and tumour prognosis. Age and BMI
were also not significantly associated with progression and
recurrence in patients with haematuria.

Among the different groups based on the haematuria duration,
no significant differences were observed regarding the use of pre-
operative anticoagulants and the tumour stage, grade, burden
and diameter, number of recurrences, time until recurrence,
time until progression. Findings from previous studies differ
from ours in this respect.

38

The incidence of haematuria in patients treated with fibrinolytic
agents varies between 20% and 30% (24). Despite these
findings, it is unclear if anticoagulant-related haematuria causes
asymptomatic genitourinary lesions to be detected earlier (25).

Generally, the degree of haematuria depends on the amounts
and dosage of anticoagulants used. Nevertheless, haematuria
may be the only uropathological finding. Therefore, some
authors recommend a complete urological evaluation of all
patients with non-traumatic anticoagulant-related haematuria.
Furthermore, it has also been seen that 30% of patients receiving
anticoagulants were diagnosed with a malignancy (25).

Some authors have claimed that bleeding episodes in patients
receiving anticoagulant therapy correlate with PT (26).

One particular study showed that patients attending the
emergency room with first time macroscopic haematuria and
those on anticoagulant therapy, newly diagnosed with bladder
cancers, have a high probability of early-stage and low-grade
bladder cancer (27).

The reason that no statistically significant differences in stage
and grade, and anticoagulant use emerged in our study may
be attributed to the small sample size. Although patients with
haematuria numbered 270, only 27 received anticoagulants.
This number may be insufficient for meaningful statistical
analysis.

Study Limitations

Although we are proud of the contribution we have made, we
feel that this is a topic that should be made the subject of a
larger sample size and longer-term prospective randomised
studies than ours.

Conclusion

Haematuria is a severe symptom that motivates patients to seek
early treatment. Macroscopic haematuria usually signals an
underlying pathology in that 50% of patients with the symptom
are diagnosed with significant urogenital system pathology.
Therefore, advanced evaluation is needed to determine its
underlying cause. Our study intended to emphasise the most
widely known diagnostic symptom of bladder cancers, which
is macroscopic haematuria, and to assess it according to its
duration and frequency.

Our study determined that frequency of haematuria was
significantly higher in muscle-invasive tumours than in superficial
tumours. In patients with haematuria, the incidence of tumours
>3 cm was higher than in those without it.

A positive correlation was determined between haematuria
duration and cigarette packs smoked per year. A negative
correlation was determined between cigarette use by patients
with haematuria and time until recurrence.

Age and haematuria duration were found to be negatively
significant. In males, the mean haematuria duration was
significantly higher than in females.

We could not find a significant relation between haematuria
duration and number of recurrences and tumour prognosis. Also,
in patients with haematuria, age and BMI were not significantly
associated with tumour progression and recurrence.



Acinikli et al. Hematuria Interval and Days are Valuable in Bladder Cancer

In patients with pre-operative anticoagulant usage, there
was no meaningful correlation between haematuria duration
and tumour stage, grade, burden, diameter, recurrence and
progression.

In contemporary medical literature, a detailed analysis of
macroscopic haematuria is lacking, especially regarding its
relationship with features of bladder cancers, such as stage,
size, recurrence and prognosis. With this study, we hope to
contribute to this vital area.
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