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ABSTRACT: Urinalysis remains a cornerstone diagnostic tool providing rapid, cost-effective insights into renal, metabolic, and 

infectious diseases, especially in resource-limited settings. This manuscript integrates clinical, public health, and One Health 

perspectives to reposition urinalysis and urine Microscopy as a very strategic diagnostic pillar that can improve and strengthen the 

primary healthcare science and point of care (POC) services and in effect strengthening the livelihood of humanity particularly for 

people in low and medium income countries (LMIC). 
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INTRODUCTION 

Urinalysis integrates physical, chemical, and microscopic examinations of urine and remains essential in clinical diagnostics 

globally, particularly in LMICs such as Nigeria. It enables early detection of renal, metabolic, and infectious diseases and supports 

public health surveillance and antimicrobial stewardship. 

 

SIGNIFICANCE AND RATIONALE 

Significance: 

Urinalysis and urine microscopy are cost-effective, rapid, and highly informative diagnostic tools, particularly in LMICs. They 

provide real-time data on renal, metabolic, and infectious diseases, guiding clinical decision-making and reducing morbidity and 

mortality (CHEESBROUGH, 2018; WHO, 2023). Urine-based diagnostics also serve as sentinel markers for public health 

surveillance, including antimicrobial resistance and zoonotic spillover detection (OKEKE ET AL., 2020; ULLAH ET AL., 2025). 

Rationale: 

Despite advancements in molecular diagnostics, urinalysis still remains underutilized. This study seeks to: 

Reinforce urinalysis as a frontline diagnostic tool in resource-limited clinical settings. 

Provide a standardized interpretative framework linking urinary sediments and chemical findings to clinical syndromes. 

Integrate diagnostics into One Health approaches, linking human, animal, and environmental health surveillance (ZHANG ET AL., 

2025). 

Support antimicrobial stewardship by guiding targeted therapy for UTIs and other infections. 

Inform policy and laboratory capacity-building initiatives to enhance diagnostic accuracy and public health outcomes. 

 

METHODS: 

Sample Collection: Midstream clean-catch - up urine samples. 

Physical and Chemical Analysis: Color, clarity, specific gravity, pH, protein, glucose, nitrite, leukocyte esterase. 

Microscopy: Centrifuged urine sediment for RBCs, WBCs, epithelial cells, casts, crystals, microorganisms, and parasites. 

Microscopic examination of the urine deposit after centrifugations carried out. 

Interpretation Framework: Diagnostic matrix connecting findings to clinical syndromes and patient management 
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RESULT: 
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Fig: 1 Urinalysis: microscopic examination of urine sediments 

 

DISCUSSION 

Urinalysis provides multi-system insights into renal, metabolic, infectious, and environmental processes. Dysmorphic RBCs and 

RBC casts remain gold standardmarkers of glomerular injury, while WBC casts indicate pyelonephritis or interstitial nephritis 

(FOGAZZI, 2019). Crystals indicate metabolic disturbances such as urolithiasis (LIN ET AL., 2020), and microorganisms or 

parasitic ova reflect endemic or zoonotic infections (NGUYEN ET AL., 2017). 

Emerging evidence shows urine hosts a dynamic microbiome affecting disease susceptibility, recurrence of UTIs, and antimicrobial 

resistance (LOPEZ ET AL., 2024; SMITH ET AL., 2024). In LMICs, empirical antibiotic use and limited surveillance highlight the 

need for standardized urine diagnostics (OKEKE ET AL., 2020; PETTI ET AL., 2021). 

From a public health perspective, urinalysis allows early detection of renal injury, outbreak identification, and environmental 

exposure monitoring (ALMEIDA ET AL., 2019; UNEP, 2022). Integrating urinalysis with One Health frameworks supports 

surveillance linking human, animal, and environmental health (ULLAH ET AL., 2025; ZHANG ET AL., 2025).. 

Urinalysis and urine microscopy continue to occupy a central role in diagnostic medicine despite the rapid evolution of advanced 

molecular and imaging technologies. Their enduring relevance lies in their unique combination of affordability, accessibility, and 

diagnostic breadth, particularly in low- and middle-income countries (LMICs) such as Nigeria (WHO, 2023; CHEESBROUGH, 

2018). 

From a clinical standpoint, urinalysis functions as a multi-system diagnostic interface, reflecting renal, metabolic, infectious, and 

even systemic inflammatory processes. The detection of proteinuria, haematuria, and urinary casts provides early evidence of renal 

pathology, often preceding overt clinical symptoms (JOHNSON ET AL., 2022). In the context of chronic kidney disease (CKD), 

which is increasingly prevalent in sub-Saharan Africa, routine urinalysis serves as a critical screening tool for early intervention 

(GBD COLLABORATORS, 2021). 

Urine microscopy, in particular, offers pathophysiological specificity that is often unattainable through automated methods alone. 

The identification of dysmorphic red blood cells, for instance, distinguishes glomerular from non-glomerular sources of haematuria, 

while the presence of WBC casts is strongly suggestive of renal parenchymal inflammation such as pyelonephritis (FOGazzi, 2019). 

These microscopic insights remain indispensable in clinical nephrology and infectious disease practice. 
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In infectious disease diagnostics, urinalysis plays a dual role in detection and antimicrobial stewardship. The presence of leukocyte 

esterase and nitrites provides rapid presumptive evidence of bacterial urinary tract infections (UTIs), guiding empirical therapy 

while awaiting culture results (CDC, 2024). This is particularly important in regions with high burdens of antimicrobial resistance 

(AMR), where inappropriate antibiotic use exacerbates resistance patterns (OKeke ET AL., 2020). Thus, urinalysis contributes not 

only to individual patient care but also to broader public health efforts in AMR containment. 

From a One Health perspective, urinalysis extends beyond individual diagnostics into environmental and zoonotic health 

surveillance. Exposure to environmental toxins, heavy metals, and agricultural chemicals can manifest as detectable urinary 

abnormalities, linking ecological disturbances to human health outcomes (UNEP, 2022). Furthermore, in endemic regions, urine 

microscopy enables the detection of parasitic infections such as Schistosoma haematobium, reinforcing its role in integrated disease 

surveillance (WHO, 2023). 

However, significant challenges persist in maximizing the utility of urinalysis in LMICs. These include limited laboratory 

infrastructure, variability in technical expertise, and lack of standardized protocols (PETTI ET AL., 2021). Manual microscopy, 

while highly informative, is operator-dependent and subject to inter-observer variability. Addressing these gaps requires targeted 

investments in training, quality assurance systems, and adoption of emerging technologies. 

Recent innovations such as automated urine analyzers, digital microscopy, and artificial intelligence (AI)-assisted diagnostics offer 

promising avenues for enhancing accuracy and reproducibility (SMITH ET AL., 2024). These technologies can standardize 

interpretation, reduce human error, and expand diagnostic reach, particularly when integrated with mobile health platforms in 

resource-constrained settings. 

In Nigeria and similar contexts, strengthening urinalysis capacity aligns with broader health system goals, including universal health 

coverage, early disease detection, and integrated disease surveillance. As such, urinalysis should be repositioned not merely as a 

routine test but as a strategic diagnostic pillar within modern healthcare systems 

 

RECOMMENDATIONS 

1. Strengthen laboratory capacity for high-quality urine microscopy and chemical analysis. 

2. Implement standardized interpretative frameworks across clinics and hospitals. 

3. Integrate urinalysis data into One Health surveillance networks to monitor zoonotic infections and environmental exposure. 

4. Promote antimicrobial stewardship informed by urine sediment and culture results. 

5. Support training and continuing education for laboratory personnel to reduce diagnostic errors. 

6. Encourage research on urinary biomarkers and urinary microbiome for predictive diagnostics. 

 

CONCLUSION 

Urinalysis and urine microscopy remain essential diagnostic cornerstones. Their integration with One Health approaches, 

standardization, and laboratory capacity building will improve patient outcomes and enhance public health surveillance in LMICs. 
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