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ABSTRACT
Objective: This study aimed to investigate the diagnostic evaluation pathways, referral rates for advanced testing, 
final diagnoses, and follow-up outcomes of patients with microscopic hematuria (MH) identified through routine 
urinalysis in primary care settings.
Materials and Methods: In this retrospective cross-sectional study, clinical data were reviewed for 73 patients who 
presented to primary healthcare centers between 2022 and 2023 and had ≥3 red blood cells per high-power field 
(RBC/HPF) on urinalysis. Data included demographic characteristics, medical history, laboratory findings, imaging 
studies, specialist consultations, and treatment outcomes.
Results: The mean age of participants was 39.6 ± 14.3 years, with 63% being female. MH was classified as benign in 
80.8% of cases. Urolithiasis accounted for 13.7%, while glomerular pathology and malignancy were each identified 
in 2.7% of patients. A follow-up-only approach was adopted in 60.3% of cases. During follow-up, hematuria resolved 
spontaneously in 84.9% of patients. The presence of malignancy was more common among high-risk individuals, 
particularly older adults and smokers.
Conclusion: Microscopic hematuria is most often benign but may signal serious underlying conditions in high-risk 
patients. Nurses in primary care play a vital role in the early identification and triage of such patients by interpreting 
urinalysis findings using a risk-based approach and ensuring timely specialist referrals.
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ÖZET
Amaç: Bu araştırma birinci basamak sağlık hizmetlerinde rutin tam idrar tahlili sırasında mikroskobik hematüri (MH) 
saptanan bireylerin tanısal değerlendirme süreçlerini, ileri tetkiklere yönlendirme oranlarını, son tanılarını ve izlem 
sonuçlarını değerlendirmek amacıyla yapılmıştır.
Yöntem: Bu retrospektif kesitsel çalışmada, 2022–2023 yılları arasında birinci basamak sağlık hizmetine başvuran ve 
tam idrar tahlilinde ≥3 RBC/HPF saptanan toplam 73 bireyin klinik verileri incelendi. Demografik özellikler, tıbbi öykü, 
laboratuvar bulguları, yapılan görüntüleme ve konsültasyonlar ile tanı ve tedavi süreçleri değerlendirildi.
Bulgular: Katılımcıların yaş ortalaması 39,6 ± 14,3 yıl olup %63’ü kadın idi. MH olgularının %80,8’i benign olarak 
değerlendirildi. Taş hastalığı %13,7, glomerüler nedenler ve malignite ise %2,7 oranında saptandı. Hastaların %60,3’ü 
yalnızca izlem ile takip edildi. İzlemde hematürinin %84,9’unda geçici olduğu gözlendi. Riskli bireylerde (ileri yaş, 
sigara kullanımı) malignite görülme olasılığı daha yüksekti.
Sonuç: Mikroskobik hematüri genellikle benign nedenlere bağlı olmakla birlikte, özellikle risk grubundaki bireylerde 
ciddi patolojilerle ilişkili olabilir. Birinci basamak sağlık hizmetlerinde görev yapan hemşirelerin TİT sonuçlarını risk 
temelli şekilde değerlendirmesi ve gerekli yönlendirmeleri yapması, erken tanı açısından kritik öneme sahiptir.

Anahtar kelimeler: birinci basamak sağlık hizmetleri, hemşirelik, hematüri, üroloji, onkoloji

INTRODUCTION
Microscopic hematuria (MH) is a clinical finding that is often asymptomatic and typically detected incidentally 
during routine urinalysis. It is defined as the presence of three or more red blood cells per high-power field (HPF) 
on microscopic examination (1). The significance of MH lies in its broad etiological spectrum, ranging from benign 
causes to serious malignant neoplasms (2). According to the updated clinical guidelines of the American Urological 
Association (AUA), individuals with microscopic hematuria should undergo further diagnostic evaluation once 
transient and benign causes such as menstruation, urinary tract infections, urolithiasis, or recent strenuous exercise 
have been ruled out (1). However, in primary care settings, MH is often overlooked, or diagnostic algorithms are not 
followed, which may lead to delayed diagnosis of malignancies (3,4).

The evaluation of MH in female patients may be more complex compared to males. Factors such as menstrual 
contamination, vaginal atrophy, urethritis, or cystitis may result in false-positive findings and complicate the 
diagnostic process (5). Especially in postmenopausal women, careful assessment is essential to differentiate between 
true and false positives (6). The prevalence of microscopic hematuria in the general population varies between 2% 
and 31%, depending on age, gender, and associated risk factors (7). In older adults, the presence of MH is associated 
with a higher risk of urinary tract malignancies (8). Conversely, in younger individuals, urolithiasis and glomerular 
pathologies are more commonly identified (9). The diagnostic process typically involves urine cytology, imaging 
modalities (such as ultrasonography, computed tomography, or cystoscopy), and nephrology or urology consultations 
when necessary (10). However, adherence to these diagnostic pathways in primary care remains low. Some studies 
report that only 30–40% of individuals diagnosed with MH are referred for further evaluation (11). Primary care nurses 
and family physicians play a pivotal role in the timely identification and appropriate referral of patients with MH (12). 
Their awareness in interpreting urinalysis results is especially critical for the early detection of malignancies, thereby 
contributing significantly to public health. The extent to which diagnostic algorithms are followed, the adequacy 
of imaging and consultation procedures, and the final diagnoses all serve as key indicators of healthcare system 
efficiency (4,6). Moreover, cost-effective screening strategies for MH have been the subject of recent debate. It has 
been reported that early imaging in older individuals and those with a history of smoking can facilitate the early 
diagnosis of bladder and kidney cancers, offering long-term economic benefits to the healthcare system (12,13). 
In recent years, the use of clinical decision support systems (CDSS) integrated with electronic health records has 
aimed to standardize the evaluation of MH. The broader application of such digital tools in primary care may reduce 
unnecessary testing and enable timely diagnosis for high-risk patients (14).

This study aims to retrospectively examine the diagnostic evaluation processes of individuals diagnosed with 
microscopic hematuria through routine urinalysis in primary care settings. The findings are expected to highlight 
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the clinical risk associated with MH and the potential adverse outcomes of neglecting this condition. Furthermore, 
based on the results, it is anticipated that the referral behaviors of primary care professionals will be reassessed and 
supported with appropriate diagnostic algorithms. The study seeks to raise awareness among primary care personnel 
by emphasizing the clinical implications of microscopic hematuria and the importance of its proper management. 
This research was conducted to retrospectively analyze the urological evaluation processes of patients diagnosed 
with microscopic hematuria in primary healthcare services. It is believed that the study will contribute to the literature 
and serve as a foundation for future research. A significant proportion of individuals identified with microscopic 
hematuria during routine health screenings in primary care are found to have pathological findings following further 
diagnostic evaluation.

MATERIALS AND METHODS
This retrospective and cross-sectional study was conducted in a district-level primary healthcare setting. The study 
population consisted of individuals who presented to primary healthcare centers in a district with a population 
of approximately 10,000, located in eastern Turkey, between January 2022 and December 2023. A total of 73 
individuals were identified as having microscopic hematuria (MH). In accordance with contemporary guideline 
definitions, microscopic hematuria was defined as the presence of ≥3 red blood cells per high-power field (RBC/HPF) 
on microscopic urinalysis. Persistent microscopic hematuria was defined as ≥3 RBC/HPF on at least two separate 
microscopic examinations performed 3–6 months apart. In the present cohort, repeated urinalyses were generally 
performed during secondary care urology assessments; therefore, persistence was confirmed at the level of specialist 
evaluation rather than in primary care follow-up. These individuals comprised the study sample.

Data were obtained from family health centers, the national e-Nabız health information system, and relevant hospital 
information management systems. Anonymized data were transferred to a pre-designed data collection form. The 
variables collected were classified as follows:
•	 Demographic data: Age, sex, body mass index (BMI), smoking history

•	 Medical history: Hypertension, diabetes mellitus, history of radiotherapy/chemotherapy, family history of kidney 
disease

•	 Urinalysis findings: RBC/HPF, proteinuria, leukocyturia

•	 Diagnostic evaluations: Ultrasonography (USG), computed tomography (CT), magnetic resonance imaging 
(MRI), cystoscopy, cytology

•	 Clinical outcomes: Final diagnosis, time to diagnosis, treatment type, follow-up status, outcome

Data Analysis
The data were analyzed using IBM SPSS Statistics software (version 25.0). Descriptive statistics were presented as 
mean ± standard deviation (SD) for continuous variables and as frequency and percentage for categorical variables.

Ethical Compliance
This study was conducted by the ethical principles outlined in the Declaration of Helsinki. The study protocol was 
reviewed and approved by the Scientific Research and Publication Ethics Committee of Muş Alparslan University 
(Approval Date and Number: 08.05.2025/-193286 Decision number: 63/32). All data were retrospectively obtained 
from institutional records and were anonymized prior to analysis; therefore, no additional written informed consent 
was required according to the ethics committee decision.

RESULTS
The mean age of the 73 patients included in the study was 39.6 ± 14.3 years (range: 17 to 74). Regarding gender 
distribution, 63% of the participants were female (n = 46) and 37% were male (n = 27).

Among the patients diagnosed with microscopic hematuria, 80.8% (n = 59) were found to have benign etiologies. The 
most frequently identified pathological causes were urolithiasis (13.7%, n = 10), glomerular causes (2.7%, n = 2), and 
malignancy (2.7%, n = 2) (Table 1).
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All patients in the cohort were referred from primary care to a urology outpatient clinic for further evaluation. A 
bedside renal and bladder ultrasonography was performed by the attending urologist in all cases. Additional imaging 
was obtained based on clinical suspicion: six patients underwent non-contrast abdominal computed tomography 
(CT), and two patients underwent contrast-enhanced abdominal CT. Two individuals were referred to nephrology due 
to suspected glomerular pathology. Among patients with recurrent or persistent microscopic hematuria, cystoscopic 
evaluation under local anesthesia was performed in several cases. Recurrent hematuria was ultimately attributed 
to urothelial malignancy in two patients, cystoscopic findings were normal in the remaining recurrent cases. Two 
patients (2.7%) were diagnosed with urothelial malignancy. One patient, an active smoker over the age of 50 years, 
had a T1 high-grade papillary bladder tumor, while the second patient, a 42-year-old smoker, had a 1 cm Ta papillary 
bladder tumor. In both cases, the diagnosis was established by cystoscopic evaluation and transurethral resection of 
bladder tumor (TURBT).

A follow-up approach was recommended for 60.3% (n = 44) of the patients, while 23.3% received medical treatment, 
8.2% underwent surgical intervention, and lifestyle modification was advised for 8.2% (Table 2). During the follow-up 
period, microscopic hematuria was observed to be transient in 84.9% (n = 62) of patients. In the remaining 15.1% (n 
= 11), hematuria persisted (Table 3).

Both patients diagnosed with malignancy were over the age of 50 and active smokers. In patients with glomerular 
causes, proteinuria and the presence of red blood cell casts were notable findings. Among those diagnosed with 
urolithiasis, the majority (70%) were male patients with a history of smoking. However, despite initial ultrasonographic 
evaluation, many patients classified as having benign microscopic hematuria did not undergo further advanced 
diagnostic investigations, such as contrast-enhanced computed tomography or cystoscopic examination. 

Table 1. Etiological Classification and Diagnostic Distribution in Cases of Microscopic Hematuria

Diagnosis Number of Patients (n) Percentage (%)

Benign 59 80.8

Urolithiasis 10 13.7

Glomerular cause 2 2.7

Malignancy 2 2.7

Table 2. Treatment Approaches in Patients Diagnosed with Microscopic Hematuria

Type of Treatment Number of Patients (n) Percentage (%)

Follow-up 44 60.3

Medical treatment 17 23.3

Surgical intervention 6 8.2

Lifestyle modification 6 8.2

Table 3. Hematuria Status During Follow-Up in Patients with Microscopic Hematuria

Follow-Up Status Number of Patients (n) Percentage (%)

Transient 62 84.9

Persistent 11 15.1
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DISCUSSION
This study aimed to evaluate the diagnostic processes, referral patterns, final diagnoses, and follow-up outcomes of 
individuals in primary care settings who were incidentally diagnosed with MH during routine urinalysis. The findings 
provide important insights into how MH is approached in primary healthcare and highlight areas in which adherence 
to guideline-based evaluation can be strengthened.

In our study, 80.8% of patients diagnosed with MH were ultimately found to have benign causes, consistent 
with existing literature. According to updated American Urological Association (AUA) guidelines, the incidence 
of malignancy among patients with MH ranges between 2% and 5%. (15). Our malignancy rate of 2.7% parallels 
previously reported data from StatPearls and AAFP summaries (16,17).

Both malignancy cases in our cohort were active smokers, and one was over 50 years of age. This pattern aligns with 
current evidence demonstrating that age, male sex, smoking history, and hematuria persistence substantially increase 
the likelihood of detecting clinically significant pathology. According to the updated AUA/SUFU guideline, individuals 
who are older, smoke, or present with persistent MH fall into intermediate- or high-risk groups and therefore warrant 
a more comprehensive evaluation, including cystoscopy and appropriate upper-tract imaging (16, 17,18,19).

In patients with glomerular hematuria, the presence of proteinuria and red blood cell casts supported a nephrological 
etiology. These findings reinforce the need to consider glomerular diseases in the differential diagnosis of MH and are 
consistent with clinical recommendations emphasizing nephrology referral when hematuria coexists with proteinuria 
(15).

Among patients diagnosed with MH due to urolithiasis, male predominance and smoking history were more 
common, which is consistent with epidemiologic characteristics of stone disease, although smoking itself is not 
considered a direct lithogenic factor. Instead, microscopic bleeding in these individuals is likely related to mechanical 
or inflammatory irritation of the urothelium by calculi rather than systemic risk factors (20).

A notable observation was that 60.3% of patients were managed with follow-up advice alone, and many did not 
undergo further diagnostic evaluation. Although previous studies have reported low referral rates for patients with 
microscopic hematuria in primary care settings, all individuals in the present cohort were referred to urology clinics. 
This finding reflects local referral practices but does not necessarily indicate full adherence to guideline-recommended 
risk-based diagnostic algorithms, as advanced evaluations were selectively performed (21). This challenge may reflect 
both limited clinician familiarity with MH algorithms and the absence of standardized workflows in primary care.

Analysis of demographic and clinical risk factors in our cohort revealed trends consistent with the broader literature. 
Patients with non-benign etiologies—including urolithiasis, glomerular pathology, and malignancy—tended to be 
older and more frequently smokers compared with those with benign causes. All malignant cases clustered within 
recognized risk categories, and among seven patients with persistent MH, two were males over 50 years, four were 
active smokers, and two had biopsy-confirmed glomerulonephritis. Although the small sample size limits formal 
statistical analysis, these patterns support risk-stratified evaluation approaches recommended in contemporary 
guidelines.

In primary care settings, the initial evaluation and clinical decision-making regarding MH are performed by physicians, 
while nurses contribute by ensuring accurate urine collection, detecting documentation gaps, and reinforcing follow-
up instructions. Increasing MH awareness among both physicians and nurses, as well as integrating standardized 
protocols or clinical decision-support tools, may enhance coordination of care, reduce unnecessary testing, and help 
prevent missed diagnoses (22,23). 

From a urological perspective, our findings underscore the importance of strict adherence to contemporary risk-
based algorithms. The AUA/SUFU guideline stratifies patients according to age, sex, smoking history, and hematuria 
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persistence and recommends tailored evaluation combining cystoscopy and upper-tract imaging. Most patients 
in our cohort with non-benign outcomes would have been categorized as intermediate- or high-risk, suggesting 
that systematic application of these criteria in primary care could facilitate earlier referral and improve diagnostic 
timeliness.

Recent large-scale cohort studies and guideline amendments further emphasize the low but non-negligible 
prevalence of genitourinary malignancy among patients with MH, particularly in older adults and smokers (13,23). 
These data collectively highlight the value of structured, risk-based MH evaluation pathways.

This study has several limitations. It was conducted at a single center with a relatively small sample size, and some 
clinical data were incomplete due to the retrospective study design. Additionally, the absence of uniform follow-up 
and further diagnostic testing in all patients means that a small number of underlying conditions may not have been 
fully identified.

CONCLUSION 
This study demonstrates that although microscopic hematuria detected in routine urinalysis is often benign, it may 
serve as an indicator of serious underlying conditions in certain cases. In particular, malignancy should be considered 
in high-risk individuals, such as older adults, smokers, and those with persistent hematuria, and cases should be 
evaluated within a structured algorithm rather than being dismissed. Accordingly, in-service training programs 
should be organized to improve the knowledge and awareness of primary healthcare providers—especially nurses 
and family physicians—regarding MH management. Furthermore, implementation of risk-based assessment 
protocols, integration of electronic decision support systems, and enhancement of interdisciplinary communication 
are recommended.
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