
1Pan Asian Journal of Obstetrics & Gynecology, September-December 2018;1(2):1-5

Random Urine Protein/Creatinine Ratio 
as a Predictor of Significant Proteinuria 
in Preeclampsia
1Ankita Nigam, 2Renu Arora, 3Charanjeet Kaur
1Postgraduate Student, 2,3Professor
1,2Department of Obstetrics & Gynecology, Vardhman Mahavir Medical College  
and Safdarjung Hospital, New Delhi, India
3Department of Biochemistry, Vardhman Mahavir Medical College  
and Safdarjung Hospital, New Delhi, India

Original Article

To cite: Nigam A, Arora R, 
Kaur C. Random Urine Protein/
Creatinine Ratio as a Predictor 
of Significant Proteinuria in 
Preeclampsia. Pan Asian J 
Obs Gyn 2018;1(2):1-5.

Received on: 

Accepted on:

Source of Support: Nil

Conflict of Interest: None

ABSTRACT
Background: Proteinuria is a significant marker of preeclampsia. Urinary protein in a 24-
hour urine collection is conventionally considered as the standard for detection of proteinuria. 
However, it is tedious and is associated with collection errors. The role of urine protein/ 
creatinine ratio (UPCR) in a random urine sample is being proposed as an alternative.
Aim: To compare accuracy of dipstick and random urine protein/creatinine ratio (UPCR) vis-
a-vis 24-hour urine protein for prediction of significant proteinuria in preeclampsia.
Study Design: Prospective cross-sectional study.
Method: Two hundred pregnant women with gestational age more than 20 weeks of 
pregnancy with blood pressure ≥ 140/90 mm of Hg were recruited in the study. For each 
patient, the proteinuria was estimated by dipstick, random UPCR and 24-hour urine protein. 
Considering the 24 hour urinary protein analysis to be gold standard, the results of the other 
two methods were compared for their diagnostic accuracy. Data was compared by using 
Pearson’s correlation coefficient (r). ROC curve was plotted for spot UPCR value for detecting 
significant proteinuria (≥ 300 mg/day).
Result: The quantification of proteinuria by spot UPCR strongly correlated with 24-hour urinary 
protein (r = 0.857 with p value < 0.001). The most discriminant value for the same was 1.16. 
Area under ROC for spot UPCR (0.96) was significantly more than that for dipstick urine 
analysis (0.766), thus making spot UPCR more accurate predictor of significant proteinuria. 
Spot UPCR also came out to be better predictor of adverse feto maternal outcome.
Conclusion: Spot UPCR is an appropriate rapid alternative method for quantification of 
proteinuria in preeclampsia. It can also be used as an adjunct to predict the risk of adverse 
feto-maternal outcome.
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INTRODUCTION
Preeclampsia, as mild or severe disease is responsible 
for most of the hypertensive diseases observed during 
pregnancy. Preeclampsia is defined as the presence of 
Blood Pressure (BP) ≥ 140/90 mm of Hg after 20 weeks 
in previously normotensive women, and proteinuria 
≥ 300mg/24 hour, or urine protein-creatinine ratio 
(UPCR) ≥ 0.3, or persistent dipstick 1+ or (in absence 
of proteinuria) evidence of multisystem involvement 
like thrombocytopenia (platelets < 1,00,000/μl), 
or renal insufficiency [S.Creatinine> 1.1 mg/dL or 
doubling of baseline (no prior renal disease)],or liver 

involvement (Serum transaminase levels twice normal 
AST or ALT), or cerebral symptoms - headache, visual 
disturbances, convulsions; or pulmonary edema.1 The 
detection of proteinuria is crucial to the management 
of preeclampsia as it signifies higher rate of adverse 
fetomaternal outcome.2,3 24 hour urinary protein 
is considered to be gold standard for evaluation of 
proteinuria in preeclampsia.4

 Although it is a reliable indicator of proteinuria 
but its specifications for collection, specific storage 
requirements and delayed results make it cumbersome 
to the patient as well as doctor. These drawbacks 
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have called for the development of a rapid method 
for diagnosing significant proteinuria so as to initiate 
timely management of preeclampsia.
 Thus this study was designed to compare the 
diagnostic accuracy of dipstick urine analysis and 
random urine protein-creatinine ratio in assessment 
of significant proteinuria in pregnant females with 
hypertension.

MATERIAL AND METHODS
It was a cross-sectional study conducted in the 
Department of Obstetrics and Gynaecology and 
Department of Biochemistry in Vardhman Mahavir 
Medical College & Safdarjung hospital, New Delhi. Two 
hundred pregnant women with gestational age between 
24-40 weeks with hypertension (BP ≥ 140/90 mm of Hg) 
were recruited in the study after written inform consent. 
The exclusion criteria included urinary tract infection, 
multiple gestations, chronic hypertension, overt as 
well as gestational diabetes mellitus, pre-existing renal 
disease and premature rupture of membrane. The study 
duration was 18 months from June 2015 to February 
2017. The study was approved by institutional ethical 
committee.

 Urine analysis for proteins was done for all patients 
on admission in a random sample by dipstick method 
with SD Urocolor dipstick. Urinary protein creatinine 
ratio (UPCR) was also done in the same sample. 
24-hour urine collection was started from the day 
of admission and tested for proteinuria. UPCR was 
estimated on Fully Automated Adiva 2400 Chemical 
Analyser manufactured by Siemens, using commercially 
available kits.
 The data was entered in microsoft excel sheet and 
statistical test was done using pearson’s correlation (r) 
and chi-square test (χ2). P value < 0.05 was considered 
statistically significant.

RESULTS
Table 1 describes the general characteristics of the 
study population. Early onset preeclampsia (< 34 
weeks) was seen in 20% of the study population. Signs 
and symptoms of impending eclampsia were seen in 
57.5% subjects and severe hypertension in 1/3rd of 
study population.
Table 2 shows the correlation between proteinuria 
estimated by spot UPCR and 24-hr urine analysis. Most 
(56%) of the patients had spot UPCR in the range of 0.3– 

Table 1
General characteristics of study population
S.No. Parameter (n = 200) Value
1 Age (Mean ± SD) in years 27.3 ± 2.6
2 Nulliparous (%) 46 (92/200)
3 Gestational age (Mean ± SD) in weeks 36.5 (2.7)
5 Diastolic BP at admission (%)

90-99 mm Hg
100-109 mm Hg
≥ 110 mm Hg

38
35
27

6 Women with significant proteinuria (%) 77.5
7 24 hr urine protein (mg/24 hr) (Mean ± SD) 1704.39 ± 1338.94
8 Spot UPCR (Mean ± SD) 1.96 ±1.54

Table 2
Correlation between spot UPCR and 24 hr urine protein values

UPCR N (%)
24 Hr. Protein (mg/24hr) Correlation 

Coefficient (r)
P Value

Mean Range
<0.3 41(20.5) 326.4 ± 377 39.5-1802.4 0.214 P > 0.05 (0.180)
0.3-2.99 108 (56) 1560 ± 707 50.25-2956 0.851 P < 0.00l
≥3.0 51(25.5) maximum 3116.7 ± 1620 1095.6-6830 0.097 P > 0.05 (0.496)
Overall correlation coefficient for 200 cases = 0.857 at P value <0.001
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3.0. There was a strong correlation (p value <0.001 and r= 
0.851) between 24-hour urinary protein and spot UPCR 
for values between 0.3-3.0 (Figure 1). Weak correlation 
was found below and above these values.
 Table 3 shows the comparison between proteinuria 
by dipstick method and 24-hour urine proteinanalysis. 
Majority of cases (35%) had proteinuria 2+ on dipstick. 
Poor correlation was observed with r = –0.09.

DETERMINATION OF CUT OFF VALUE  
OF UPCR
Table 4 depicts various cut-off values of spot UPCR. Most 
discriminant spot UPCR value on ROC curve was found 
to be at 1.16. This value of spot UPCR yielded a positive 
predictive value of 100% and a negative predictive value 
of 71.4%, while maintaining sensitivity and specificity 
at 88.4% and 100%, respectively (Figure 2).

Table 3
Comparison of urine albumin by dipstick method and with  
24 hour urine protein analysis

Urine albumin (dipstick)
24 hour Urinary Protein 

(mg/ 24 hr)
< 300 ≥ 300

TRACE 14 6
1+ 20 49
2+ 10 60
3+ 1 27
4+ 0 13
TOTAL 45 155

Fig. 1 Correlation between Spot UPCR  of 0.3-2.99 
and 24 hr urinary protein

 Similarly, cut off value (Table 5)was determined 
for urine dipstick analysis using ROC curve(Figure 3). 
Best sensitivity, specificity, and positive and negative 
predictive values were found for 2+ dipstick value.
 Area under ROC for UPCR was found to be significantly 
higher (p < 0.0001) than that for dipstick analysis.

DISCUSSION
Over almost two decades, despite lifestyle changes, socio 
economic development, change in education status of 
females, raised prevalence of metabolic syndrome, 
demographic determinants of the hypertensive disease 
in pregnancy have fairly remained constant.Our study 
had 46% nulliparous hypertensive females which is 
similar to the other studies in literature.5-16

 With the mean spot UPCRof 1.96 ± 1.54, good linear 
correlation was observed with 24 hour proteinuria, 
with spearman’s coefficient being 0.857 and p value of 
<0.0001, thereby making the result highly significant. 
However at extremes of values, poor correlation was 
observed, which did not achieve statistical significance.
The results of the present study were comparable to 

Table 4
Various cut-off values of spot UPCR in prediction of significant proteinuria
Cut-off value of UPCR Sensitivity (95% CI) Specificity (95% CI)
0.1 100% (97.6- 100) 13.33% (5.1-26.8)
0.2 96.13% (91.8- 98.6) 64.44% (48.8-78.1)
0.3 96.13% (91.8- 98.6) 80% (65.4-90.4)
0.4 89.68% (83.8- 94) 88.89% (75.9-96.3)
1 88.39% (82.3-93) 93.33% (81.7-98.6)
1.16 88.39% (82.3-93) 100% (92.1-100)
2.07 58.06% (49.9- 65.9) 100% (92.1-100)

CI: confidence interval
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Table 5
Various cut-off values of urine albumin dipstick in prediction of significant proteinuria
Cut off point Sensitivity (95% CI) Specificity (95% CI)
< 1+ 100% (97.6 - 100.0) 0% (0.0 - 7.9)
≥ 1+ 96.13% (91.8 - 98.6) 31.11% (18.2 - 46.6)
≥ 2+ 64.52% (56.4 - 72.0) 75.56% (60.5 - 87.1)
≥ 3+ 25.81% (19.1 - 33.4) 97.78% (88.2 - 99.9)
≥ 4+ 8.39% (4.5 - 13.9) 100% (92.1 - 100.0)

Fig. 2 ROC of spot UPCR for 24 hr urine protein Fig. 3 ROC of dipstick urine analysis for 24 hour 
urine protein

previous studies,5-14 showing linear positive correlation 
between spot UPCR and 24 hour proteinuria. Even 
though a good linear correlation has been observed 
in various studies, a single cut-off for spot UPCR is 
yet not determined. In the present study, the cut-
off value of spot UPCR that predicted significant 
proteinuria with greatest accuracy was found to be 
1.16. A systematic review of 16 studies demonstrated a 
range of sensitivity and specificity between 69–96% and 
41–97%, respectively which is comparable to our study 
(sensitivity88.4% &specificity 100%).16

 The dipstick method has not yielded significant 
correlation with 24 hour protein estimation which has 
also been corroborated by previous literature.7,9,10,17

 Thus spot UPCR can be used as a screening tool 
for the evaluation of proteinuria in PIH. Spot UPCR 
was found to be superior to urinary dipstick tests in 
screening for significant proteinuria. The strengths 
of the present study were its large sample size and 
large number of cases with significant proteinuria. 
The limitation of this study however was that the 
completeness and adequacy of 24 hour urine collection 
could not be proven.
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CONCLUSION
Spot UPCR can reliably be taken as a simple, accurate, 
and convenient replacement for tedious, time 
consuming 24 hour urine protein estimation, especially 
in countries like India where hospitals are flooded with 
a large number of in-patients.
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