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Abstract: Proteinuria is a key diagnostic and prognostic marker in pregnancy-related hypertensive disorders, particularly preeclampsia. 

Traditionally, the 24-hour urine protein estimation has been considered the gold standard, but its time-consuming and error-prone nature 

limits clinical utility. The spot urine protein–creatinine ratio (UPCR) has emerged as a reliable, rapid, and patient-friendly alternative. 

This review explores the role of UPCR in monitoring proteinuria during pregnancy, its diagnostic accuracy in preeclampsia, its predictive 

value for maternal and fetal outcomes, and the implications for clinical practice in both high-resource and resource-limited settings. 

Current evidence supports UPCR as a practical tool, though standardization of cut-off values and integration into guidelines remain 

challenges [1–3]. 
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1. Introduction 
 

Hypertensive disorders of pregnancy, especially 

preeclampsia, are major contributors to maternal and perinatal 

morbidity and mortality worldwide. Preeclampsia affects 

approximately 2–8% of pregnancies globally, with higher 

incidence in low- and middle-income countries [4]. A 

hallmark of preeclampsia is proteinuria, reflecting endothelial 

dysfunction and renal involvement. Monitoring proteinuria is 

crucial not only for diagnosis but also for assessing severity, 

progression, and prognosis [5]. 

 

The 24-hour urine protein collection has traditionally been 

considered the gold standard for quantifying proteinuria. 

However, it is cumbersome, prone to collection errors, and 

often impractical in busy clinical settings [6]. In contrast, the 

spot urine protein–creatinine ratio (UPCR) offers a 

convenient, quicker, and more reproducible method [7,8]. 

 

Pathophysiological Background 

Preeclampsia is characterized by systemic endothelial 

dysfunction, abnormal placentation, and imbalance in 

angiogenic factors. Renal manifestations include glomerular 

endotheliosis, leading to increased permeability of the 

glomerular basement membrane [9,10]. Proteinuria is the 

clinical manifestation of this renal involvement. Reliable 

quantification of proteinuria is therefore essential for early 

recognition and timely intervention. 

 

Traditional Methods of Proteinuria Assessment 

 

Dipstick Testing 

Urine dipstick analysis is widely used for initial screening. 

While inexpensive and rapid, it suffers from significant 

variability due to urine concentration, hydration status, and 

observer interpretation. Its sensitivity and specificity for 

diagnosing significant proteinuria (>300 mg/day) are 

suboptimal [11]. 

 

24-Hour Urine Protein Estimation 

The 24-hour urine protein test remains the reference standard. 

However, it is often inconvenient, requiring strict adherence 

to collection protocols, which patients may not always follow 

[6]. Incomplete collection can lead to underestimation of 

proteinuria. Moreover, waiting 24 hours for results delays 

clinical decision-making in urgent obstetric situations [12]. 

 

Spot Urine Protein–Creatinine Ratio: Concept and 

Methodology 

UPCR involves measuring protein and creatinine 

concentrations in a single voided urine sample and expressing 

proteinuria as a ratio to creatinine excretion. Since creatinine 

excretion is relatively constant, the ratio provides a reliable 

estimate of total daily protein excretion [7,9]. 

Advantages of UPCR include: 

• Rapid availability of results 

• No need for timed urine collection 

• Greater patient compliance 

• Reduced laboratory errors 

• Applicability in outpatient and emergency settings [5,8] 

 

Diagnostic Accuracy of UPCR in Pregnancy 

Several studies have demonstrated strong correlations 

between UPCR and 24-hour urine protein excretion. 

Correlation coefficients often exceed 0.8, suggesting that 

UPCR is a reliable surrogate marker [9,13]. 

• Cut-off values: A UPCR ≥0.3 (mg/mg) is commonly used 

as equivalent to ≥300 mg/day proteinuria [14]. Some 

studies suggest higher thresholds (e.g., 0.35 or 0.5) for 

improved specificity, while lower cut-offs may enhance 

sensitivity [15]. 

• Meta-analyses confirm that UPCR has high sensitivity 

(80–95%) and specificity (70–90%) in diagnosing 

significant proteinuria [8,16]. 

 

Thus, UPCR provides a practical balance between accuracy 

and feasibility, especially in time-sensitive obstetric care. 
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Role of UPCR in Monitoring Proteinuria During 

Pregnancy 

Monitoring progression of proteinuria is vital in high-risk 

pregnancies. UPCR enables frequent and timely assessments 

without burdening patients [7]. 

• Serial measurements: Trends in UPCR correlate well with 

disease progression and can guide therapeutic 

interventions [5,17]. 

• Treatment monitoring: UPCR can help evaluate response 

to antihypertensive therapy and decisions regarding 

hospitalization or delivery [18]. 

• Resource-limited settings: In areas where 24-hour 

collection is impractical, UPCR offers a reliable 

alternative for ongoing monitoring [19]. 

 

Predictive Value of UPCR in Preeclampsia Outcomes 

Preeclampsia can lead to serious maternal complications 

(eclampsia, HELLP syndrome, renal failure, stroke) and 

adverse fetal outcomes (intrauterine growth restriction, 

preterm birth, perinatal mortality) [20]. Proteinuria severity 

has traditionally been associated with worse outcomes, 

though recent guidelines caution against using proteinuria 

alone for prognosis [11,21]. 

 

Maternal Outcomes 

• Higher UPCR levels are associated with increased risk of 

severe hypertension, need for intensive care, and 

development of complications such as HELLP syndrome 

[5,15]. 

• Women with persistently elevated UPCR are more likely 

to require early delivery and have prolonged hospital stays 

[16,22]. 

• Fetal Outcomes 

• Elevated UPCR correlates with small-for-gestational-age 

infants, intrauterine growth restriction, and preterm 

delivery [14,19]. 

• UPCR >1.0 has been linked with adverse neonatal 

outcomes including low birth weight and NICU 

admissions [5,7]. 

 

Prognostic Value 

While UPCR should not be used in isolation to predict 

outcomes, when combined with clinical parameters (blood 

pressure, biomarkers, Doppler studies), it strengthens risk 

stratification [23,24]. 

 

Comparison with Emerging Biomarkers 

New biomarkers such as sFlt-1/PlGF ratio and angiogenic 

factors are being studied for predicting preeclampsia [14,23]. 

While these show promise in precision risk assessment, they 

are costly and less available in routine clinical practice. 

UPCR, on the other hand, is inexpensive, widely available, 

and easily interpretable, making it highly valuable, especially 

in low- and middle-income countries [19,25]. 

 

Limitations of UPCR 

Despite its advantages, UPCR has certain limitations: 

• Variability due to diurnal changes and recent physical 

activity 

• Influence of urinary tract infections or hematuria 

• Lack of universally accepted cut-off values across 

populations 

• Not a direct predictor of disease severity independent of 

other clinical factors [6,11] 

Hence, UPCR should complement, not replace, 

comprehensive maternal-fetal assessment. 

 

Clinical Practice Implications 

Guidelines from various obstetric societies now endorse 

UPCR as an acceptable alternative to 24-hour urine collection 

for diagnosing significant proteinuria [11,26]. In clinical 

practice: 

 

UPCR can be used as the initial diagnostic test when 

preeclampsia is suspected [8]. Serial UPCR measurements 

provide a non-invasive monitoring tool during antenatal care 

[7,15]. UPCR can aid in timely decision-making regarding 

hospitalization, corticosteroid administration for fetal lung 

maturity, or early delivery [17,21]. In resource-limited 

regions, UPCR has the potential to significantly improve 

maternal and fetal outcomes by enabling wider access to 

proteinuria assessment [19,20]. 

 

2. Future Directions 
 

1) Standardization: Establishing universally accepted cut-

off values specific to pregnancy is crucial [12]. 

2) Integration with risk models: Combining UPCR with 

angiogenic markers, Doppler velocimetry, and clinical 

scoring systems may enhance predictive accuracy [23]. 

3) Long-term outcomes: Further research is needed on 

whether UPCR levels in pregnancy predict future 

maternal cardiovascular or renal risk [17,18]. 

4) Technological innovations: Development of point-of-

care UPCR testing could revolutionize antenatal 

monitoring, especially in rural settings [25]. 

 

3. Conclusion 
 

The spot urine protein–creatinine ratio is a valuable tool for 

monitoring proteinuria in pregnancy and predicting outcomes 

in preeclampsia. It offers rapid, reliable, and cost-effective 

assessment compared to the cumbersome 24-hour urine 

collection. While it cannot fully replace clinical judgment or 

emerging biomarkers, UPCR has earned its place in routine 

obstetric practice as a pragmatic and evidence-based 

approach. Standardization of cut-off values, integration into 

comprehensive risk assessment models, and continued 

research will further enhance its utility in safeguarding 

maternal and fetal health [1,5,7,19]. 
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