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Gross hematuria is a common urological symptom associated with both benign and malignant
conditions. It is often a presenting feature of urological carcinomas, necessitating timely
evaluation and diagnosis to improve outcomes. Objectives: To determine the prevalence of
urological carcinomas and assess their association with demographic and clinical variables
among patients presenting with gross hematuria. Methods: This descriptive cross-sectional
study was conducted at the DHQ Teaching Hospital Mardan (KP)from July 2024 to January 2025.
A total of 209 patients presenting with gross hematuria were included. Detailed demographic
andclinicaldata, includingage, gender, family history of cancer, anticoagulant use, urinary tract
infections, history of stones, and prior urological surgeries, were recorded. All patients
underwent urine cytology, ultrasound, X-ray KUB, computed tomography (CT) scan, and
cystoscopy when required. Data analysis was performed using SPSS-25, and the Chi-square
test was applied to determine associations. Results: Urological carcinoma was diagnosed in 41
(19.6%) patients. Higher prevalence was observedin older age groups(24.6% in 60-80 years) but
showed no significant association with gender (p=0.333) or other clinical variables such as
urinary tract infections (p=0.527) and anticoagulant use (p=0.997). Benign causes, including
urinary tract infections(17.8%) and trauma, were common. Conclusions: It was concluded that
urological carcinomas were prevalent in patients with gross hematuria, particularly in older age
groups, highlighting the need for structured diagnostic evaluations. Early imaging, cytology,
and cystoscopy are recommended to differentiate malignant from benign causes and improve
outcomes.

INTRODUCTION

Gross hematuria, defined as visible blood in the urine, is a
clinically significant symptom that warrants urgent
urological evaluation. While it may result from benign
conditions such as urinary tract infections (UTls),
nephrolithiasis, or trauma, it is also a cardinal sign of
urological malignancies, including bladder cancer, renal
cell carcinoma(RCC), and upper tract urothelial carcinoma
(UTUC)[1, 2]. Distinguishing between benign and malignant
causes is essential, as a substantial proportion of patients
presenting with gross hematuria are ultimately diagnosed
with cancer. Epidemiological studies have consistently
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demonstrated a strong association between gross
hematuriaand urological malignancies. Ina Spanish cohort
attending a dedicated hematuria clinic, bladder tumors
were identified in 31.5% of patients [1]. Similarly, a South
African study found malignancy in 20% of patients
evaluated for visible hematuria, with bladder cancer being
the most prevalent diagnosis[2]. These findings highlight
the necessity of a thorough and timely investigation in all
patients presenting with this symptom, regardless of
apparent risk factors. Current diagnostic guidelines
recommend a multimodal approach combining urine
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cytology, cystoscopy, andimaging studies. Amongimaging
modalities, computed tomography urography (CTU) is
widely considered the gold standard for upper urinary tract
evaluation due to its superior sensitivity and specificity
compared to ultrasound [3]. A 2023 study comparing CTU
with ultrasonography confirmed CTU's superior diagnostic
accuracy in identifying both benign and malignant causes
of hematuria[4]. Despite these advancements, the clinical
presentation of urological malignancies can be deceptive.
Upper tract urothelial carcinoma may mimic inflammatory
or infectious conditions, leading to diagnostic delays [5].
Additionally, rare benign conditions such as bladder
amyloidosis can radiographically resemble cancer,
reinforcing the need for histological confirmation before
treatment decisions are made [6]. Risk stratification
remains a cornerstone of hematuria assessment. Well-
established predictors such asadvanced age, male gender,
and smoking history have been repeatedly linked to
increased cancer risk [7]. However, recent studies also
emphasize that malignancies may occur in patients
without traditional risk factors, suggesting that reliance on
demographic risk profiles alone is insufficient [8].
Moreover, rare but clinically important scenarios, such as
synchronous malignancies involving both RCC and UTUC,
have been documented, supporting the use of a
comprehensive diagnostic approach [9]. Although
uncommon, urothelial carcinoma can even present in
pediatric patients, and cases of painless gross hematuriain
children have been reported as initial indicators of
malignancy [10]. Furthermore, gross hematuria related to
anticoagulant use may obscure serious pathology,
requiring careful clinical judgment to distinguish
medication effects from underlying malignancy [11]. Other
rare causes, such as uretero-iliac artery fistulas,
particularly in patients with prior pelvic surgery or
radiotherapy, also exemplify the broad differential
diagnoses in gross hematuria [12]. These diverse clinical
scenarios underscore the importance of a standardized,
multidisciplinary approach. The establishment of
specialized hematuria clinics and adherence to structured
diagnostic pathways have been shown to improve early
cancer detection, reduce delays in management, and
ultimately enhance patient outcomes [13]. Given the
substantial proportion of urological carcinomas diagnosed
in patients presenting with gross hematuria, early
detection and timely intervention remain critical for
improving prognosisand survival outcomes.

Despite advancements in diagnostic technologies, delays
in identifying malignancies, particularly in high-risk
groups, continue to pose challenges. This study aims to
evaluate the prevalence of urological carcinomas and
assess their association with demographic and clinical
variables. The findings are expected to provide evidence
for refining diagnostic pathways, enhancing risk
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stratification, and improving early detection strategies in
patientspresentingwith gross hematuria.

METHODS

This descriptive cross-sectional study was conducted to
determine the prevalence of urological carcinomas and
assess their association with demographic and clinical
variablesamong patients presenting with gross hematuria.
The study took place at the Department of Urology, District
Headquarters (DHQ) Teaching Hospital, Mardan (Khyber
Pakhtunkhwa), over seven months from July 2024 to
January 2025. Before initiation, ethical approval was
obtained from the hospital's institutional review board
(Approval No. 1309). All participants were informed about
the nature and purpose of the study, and written consent
was obtained. Participant confidentiality and data privacy
were strictly maintained. The sample size was calculated
using a previously reported prevalence rate of 16.17% for
urological carcinomas among patients with gross
hematuria, as documented by Soomro et al., [14]. Using
Open Epi (Version 3.01), with a 95% confidence level, 5%
margin of error, and an assumed power of 80%, the
required sample size was calculated to be 209 patients. A
non-probability consecutive sampling technique was
employed to enroll patients who fulfilled the inclusion
criteria and presented during the study period. Inclusion
criteria consisted of patients of either gender, aged 18
years and above, who presented with visible (gross)
hematuria and consented to participate. Patients with
microscopic hematuria were excluded from the study to
maintain a clinically homogenous population. Gross
hematuria is more strongly associated with underlying
malignancies and is more likely to prompt immediate
urological evaluation, whereas microscopic hematuria
often results from benign causes and follows a different
diagnostic protocol. Additionally, patients with bleeding
disorders unrelated to urological conditions and those who
declined to participate were excluded from the study.
Demographic and clinical data were collected using a
structured questionnaire. Variablesrecordedincluded age,
gender, duration of hematuria, family history of urological
carcinoma, history of urinary tract infections, previous
urological surgeries, use of anticoagulant medication, and
history of urinary stones. All patients underwent a
standardized diagnostic evaluation, including urine
cytology for detection of malignant cells, ultrasound or CT
scan for identification of structural abnormalities, and
cystoscopy when indicated for direct visualization of the
bladder. Biopsy and histopathological confirmation were
obtained in suspected cases of malignancy. The primary
outcome of the study was the presence or absence of
urological carcinoma, while secondary outcomes included
the distribution of carcinoma types (e.g., bladder, renal,
ureteral, or urethral cancer) and their relationship with
clinical variables. Data were entered and analyzed using
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SPSS version 25. The normality of continuous variables
such as age was assessed using the Shapiro-Wilk test.
Since age was found to be normally distributed, it was
expressed as mean * standard deviation. Categorical
variables were summarized as frequencies and
percentages. Associations between clinical variables and
carcinoma presence were evaluated using the Chi-square
test. A p-value of <0.050 was considered statistically
significant.

RESULTS

A total of 209 patients presenting with gross hematuria
were included in the study. The mean age of the
participants was50.70+17.95years, and the mean duration
of gross hematuria was 30.21 + 18.04 days. Urological
Carcinomaswere foundin 41(20%)patients.(Figure1).

41,20%

168, 80%

Yes
® No

Figure1: Frequency of Urological Carcinomas
In this study, the presence of urological carcinoma was
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analyzed about various demographic and clinical variables
among 209 patients. Carcinoma was more frequently
observed in older age groups, with 17 (24.6%) cases
occurring in patients aged 60-80 years, compared to 16
(20.5%)in the 40-59 years' group and 8(12.9%)in the 20-39
years'group. However, this difference was not statistically
significant (p=0.233). Gender distribution showed that 22
(22.4%)female and 19(17.1%) male had carcinoma, but this
difference also lacked statistical significance (p=0.333).
Similarly, no significant association was found between a
family history of cancer and carcinoma, as 20 (17.7%)
patients with a family history and 21(21.9%) without it had
carcinoma (p=0.449). The use of anticoagulants did not
influence carcinoma rates, with 20 (19.6%) of patients
using anticoagulants and 21(19.6%) not using
anticoagulants being affected (p=0.997). Urinary tract
infection history was also unrelated to carcinoma, with 18
(17.8%) of patients with a history of UTI and 23 (21.3%) of
those without it having carcinoma (p=0.527). Similarly, a
history of urinary stones showed no significant impact,
with carcinoma present in 20(19.0%) patients with stones
and 21(20.2%) without stones (p=0.835). Previous
urological surgeries were also not associated with
carcinoma, as 20 (18.5%) of patients with surgery and 21
(20.8%) without surgery had carcinoma (p=0.679). Overall,
none of the analyzed variables demonstrated a statistically
significant association with the presence of carcinoma,
suggestingthat otherunmeasured factorsorlarger sample
sizes may be required to identify meaningful trends(Table

1).

Table 1: Association of Demographic and Clinical Variables with Presence of Urological Carcinoma(n=209)

Variables Presence of Carcinoma (Yes) Presence of Carcinoma (No) p-value
Age Group
20-39 Years 8(12.9%) 54(87.1%) 62
40-59 Years 16(20.5%) 62(79.5%) 78 0.233
80-80 Years 17(24.6%) 52(75.4%) 69
Gender
Female 19(17.1%) 92(82.9%) m 0.333
Male 22(22.4%) 76(77.6%) 98
Family History of Cancer
Yes 20(17.7%) 93(82.3%) n3
0.449
No 21(21.9%) 75(78.1%) 96
Use of Anticoagulants
Yes 20(19.6%) 82(80.4%) 102 0.997
No 21(19.6%) 86(80.4%) 107 )
Urinary Tract Infection
Yes 18(17.8%) 83(82.2%) 101
0.527
No 23(21.3%) 85(78.7%) 108
History of Stones
Yes 20(19.0%) 85(81.0%) 105 0.635
No 21(20.2%) 83(79.8%) 104
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Previous Urological Surgery

Yes 20(18.5%)

88(81.5%) 108

No 21(20.8%)

0.679

80(79.2%) 101

Note: p-values were calculated using the Chi-square test to assess associations between clinical variables and the presence of urological

carcinoma

DISCUSSION

This study observed a 20% prevalence of urological
carcinomas among 209 patients with gross hematuria,
without statistically significant associations with age,
gender, family history, anticoagulant use, urinary tract
infections, urinary stones, or prior urological surgeries.
These findings are consistent with, and in some cases
diverge from, recent literature on this topic. Our carcinoma
prevalence aligns with findings from Hamid et al., who
reported a 17.06% prevalence in 170 patients presenting
with gross hematuria [15]. Similarly, Rashidullah et al.,
found an 18.6% prevalence, also emphasizing that UTls and
trauma were the most common non-malignant causes of
hematuria[16]. These results support the notion that gross
hematuria is a key clinical indicator for further
investigation of potential malignancy. Although carcinoma
was more frequent in older age groups in our study, this
trend was not statistically significant. In contrast, Raietal.,
conducted a systematic review and found age to be a
consistent risk factor for urothelial malignancies,
particularly bladder cancer [17]. Likewise, Takeuchi et al.,
reported that age strongly correlates withrisk, highlighting
the need forrisk stratification models that incorporate age
more effectively in clinical pathways[18]. Gender was not a
significant factor in our study, but other recent research
suggests otherwise. Khadhouri et al., in the large
multicenter IDENTIFY study, demonstrated male sex as a
significant predictor for bladder cancer[19]. Rai et al., also
identified higher risks among males, attributing it partly to
increased smoking rates and occupational exposures[17].
We found no significant association between family history
and cancer, a finding that contrasts with recent findings.
The Mayo Clinic cohort study by Takeuchi et al., emphasized
family history as an important predictive variable,
especially for renal and urothelial cancers [18]. Similarly,
ourdatadid not show adifferencein carcinomaratesbased
on anticoagulant use. This is consistent with RySankova et
al., who found that neither anticoagulants nor antiplatelet
therapies significantly increased the risk of urological
cancers in hematuria patients [20]. Their study of 562
patients revealed that malignancy risks were consistent
across medicated and non-medicated groups. The lack of
association between UTI history and carcinoma in our
cohort supports the observations by Rai et al., who found
that UTI history was more prevalent in benign cases [17].
Khadhouri et al., also noted that previous UTI history was
associated with a lower likelihood of malignancy in their
predictive model [19]. Our study found no link between
urinary stones or prior surgeries and cancer risk. This

agrees with findings from Rashidullah et al., who observed
that although urinary calculi were common in their cohort,
they did not significantly correlate with malignancy
presence [16]. More broadly, our results reinforce recent
calls for multifactorial diagnostic tools. The IDENTIFY
study[19]and newer algorithms like the Hematuria Cancer
Risk Score(HCRS)[21]suggest that single variables such as
age or UTlhistory may be insufficient alone, and composite
models significantly outperform traditional guidelines in
identifying high-risk patients.

This study is limited by its single-center design and
moderate sample size, which may restrict generalizability
to broader populations. In addition, the lack of
stratification by tumor subtype, smoking status, and
occupational exposure may have influenced the ability to
detect significant associations with known risk factors.
Future multicenter studies with broader variable inclusion
are needed to refine risk stratification models and guide
diagnostic protocols more effectively.

CONCLUSIONS

It was concluded that this study identified a 19.6%
prevalence of urological carcinomas among patients
presenting with gross hematuria. No statistically
significant associations were found between carcinoma
and variables such as age, gender, family history, UTI, or
anticoagulant use. However, a higher carcinoma rate was
observed in the 60-80 years' age group. We recommend
that all cases of gross hematuria undergo comprehensive
evaluationusingurine cytology, imaging, and cystoscopy.
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