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INTRODUCTION  :
The gold standard for measuring proteinuria is 24-hour urine protein.                                                                                                                                                                                                                                                                                             
Microalbuminuria  is a predictor of pre-eclampsia, marker of disease 
severity, more accurately reflect glomerular dysfunction associated 
with glomerular endotheliosis of pre-eclampsia and better screening 
test for clinically significant proteinuria and  a marker of vascular 
disease than a pathogenic factor. 

Protein/creatinine ratio of a single voided urine specimen may have a 
role in the management of suspected PIH, which necessitates 
uggfurther research in the vlfield.    
                                                                                                                                                              
We did a systematic review of the literature and multivariate meta-
analysis with the objective of determining the diagnostic accuracy of 
the protein to creatinine ratio compared with 24 hour urine collection 
for the detection of proteinuria in patients with PIH and to predict 
adverse fetomaternsl outcome with disease severity.

The aim of study is to determine the accuracy and diagnostic value of 
spot urinary microalbumin: creatinine ratio in single voided urine 
samples in patients with pre-eclampsia for quantification of 
proteinuria & its correlation with severity compared to 24 hour urine 
protein.

 MATERIALS & METHODS
This prospective comparative case control study was conducted in the 
Department of Obstetrics & Gynecology of Burdwan Medical College 
& Hospital. Total 200 women participated in the study and among 
them 100 women were included in the control(normal) group, while 
other 100 women consisted   mild preeclampsia and severe pre-
eclampsia patients  from July,2016 to June, as cases were selected by  
systematic random sampling.  All pregnant patients who are >20 
weeks of gestation with BP>140/90 mm of Hg & positive urine 
dipstick 1+,2+  are included in the study group. Chronic hypertensive,  
renal disease, pathological vaginal discharge, urinary tract infection, 
are excluded.

After proper counselling & informed consent from each antenatal 
mother detailed history & clinical examination has been done for 
selection of study population. Urine dipstick test, Microalbuminuria 
test & Urinary creatinine was done on a random urine sample. 24 hours 
urine protein was done after 24 hours urine collection.

RESULTS:
TABLE 1 : BLEDistribution according to blood pressure ( BP)

TABLE 2 : Distribution According To The Result Of Urine 
Dipstick Test & 24 Hours Urine Protein

TABLE 3 : Distribution According To The Result Of Spot Urine 
P:c Ratio & 24 Hours Urine Protein

TABLE 4 : Comparison Of Spot Urine P:c Ratio To 24-hours 
Urine Protein.

TABLE 5 : Comparison Of Urine Dipstick  Test To 24-hours Urine 
Protein.

Out of 200 patients  normal blood was pressure observed in control 
group & raised biood pressure , >160/110 mm Hg in 40% cases & 
<160/110,>140/90 mm Hg in 60% cases. Here p value is <0.00001, so 
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Protein/creatinine ratio of a single voided urine specimen may have a role in the management of ambulatory women with 
suspected PIH, which necessitates further research in the field.                                                                                                                                                                  

We did a systematic review of the literature and multivariate meta-analysis with the objective of determining the diagnostic accuracy of the protein 
to creatinine ratio compared with 24 hour urine collection for the detection of significant proteinuria in patients with suspected pre-eclampsia and 
to look at their ability to predict adverse outcome for mother and baby & to find out its co-relation with disease severity. The spot urinary protein 
/creatinine ratio can be used as an alternative to 24-hours urinary protein excretion in patients with PIH.
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 BP Total
<140/90 >140/90

<160/110
>160/110 p value S

Case Control 0     60      40 100 <0.00001 S

100      0       0 100
Total 100   100     100 200   

 GROUP
Case Control Total p -Value S

Protein
uria test

Urine 
dipstick test

Positive 65 40 105 <0.00001 S

Negative 35 60 95

Total 100 100 200
24 hrs
Urine 
Protein

Case Control Total

Positive 100 0 100

Negative 0 100 100

Total 100 100 200   

 
 

 GROUP

Case Control Total p Value S

Protein
uria test

Spot urine 
P:C ratio 

+ 92 15 107 <0.000
01

S
- 8 85 93

Total 100 100 200
24 hours 
urine 
protein

Case Control Total
+ 100 0 100
- 0 100 100

Total 100 100  200  

SPOT URINE P:C
RATIO >0.3

24 HOURS URINE PROTEIN >300mg

POSITIVE NEGATIVE TOTAL

POSIT`IVE 92(True 
positive)

15(False 
positive}

107

NEGATIVE 8(False 
negative)

85(True 
negative)

93

TOTAL 100 100 200

URINE DIPSTICK 
TEST

24 HOURS URINE PROTEIN
Positive Negative Total

Positive 65(True 
positive)

40(False 
positive)

105

Negative 35(False 
negative)

60(True 
negative)

95

Total 100 100 200
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it is significant (S) Table 1.  Urine dipstick test is positive in 65% 
patient & 40% patient in case & control group respectively, (Table 2 ) 
whereas it is negative in 35% & 60% patients in case & control group 
respectively. The p value is <0.00001,so it is significant. 24 hours urine 
protein is the gold standard test for diagnosing proteinuria in pre-
eclampsia.It is positive in 100% patients in case group.

Table-3 shows spot urine P:C ratio test is positive in 92% patient & 
15% patient in case & control group respectively, whereas it is negative 
in 8% & 85% patients in case & control group respectively. The p value 
is <0.00001,so it is significant.24 hours urine protein  is positive in 
100% patients in case group. Spot urine P:C ratio has a sensitivity of 
92%, specificity of 85%,positive predictive value & negative 
predictive value of 88.9% & 91.3% respectively .(Table 4). One 
interesting finding observed in our study that urine dipstick test has a 
sensitivity of 65%, specificity of 60%,positive predictive value & 
negative predictive value of 61.9% & 63.15% respectively (Table 5).

So there is a very good co-relation between 24 hours urine protein & 
spot urine P:C ratio. Therefore spot urine protein:creatinine is a good 
alternative for 24 hours urine protein.

DISCUSSION
Preeclampsia is considered an idiopathic multisystem disorder that is 

1specific to human pregnancy . Several potential candidate 
biochemical markers have been proposed to predict the severity of 
preeclampsia. The multi organ dysfunction in preeclampsia caused by 
vascular endothelial damage, including maternal liver, kidney, lungs, 
nervous system, coagulation system leads to excessive LDH leakage 
and elevated levels in serum due to cellular dysfunction, which may 

1cause the occurrence of preeclampsia.  

Young age and primigravida are well-known risk factors for 
developing pre-eclampsia and 15% of pregnancies constituted mild 

2and 1-2% develop severe preeclampsia. . The patients with severe pre-
eclampsia in our study were significantly younger and with significant 
low gravidity and parity compared with the normotensive and mildly 
pre-eclamptic women with higher gravidity and parity. These findings 

3,4,5are in corroborated with study done by different authors  

Testing for proteinuria is very important in the detection and treatment 
6of preeclampsia . It is postulated that protein excretion varies 

throughout the day, which is thought to be secondary to 
vasoconstriction and vascular spasm producing a fluctuation in protein 

6from moment to moment . Protein excretion tends to increase with 
ambulation and upright body position, which produces renal 

6vasoconstriction and altered permeability of the glomerular barrier .  
These physiologic factors are thought to produce a diurnal variation in 
protein excretion. It is known that albumin excretion has a circadian 
rhythm that makes a 24- hour collection necessary. The proteins 
excreted in urine of preeclampsia women are, however, heterogeneous 
and variable. The gold standard testing for detection of proteinuria as 
24-hour protein collection, is not always performed correctly and can 
cause delayed diagnosis and the application of treatment. Due to high 
accuracy, reproducibility, and convenience compared with 24-hour 
protein collection, the P/C ratio in spot urine was developed as an 

5,7. 8alternative test in the non-pregnant popula�on.  Gao YF et al  
reported the potential error in determining protein in a spot urine 
sample due to daily variation that does not exceed the error in 
collecting a 24-hour urine sample. Also, until now, the majority of 
cases evaluating spot urine P/C ratio in pregnant women with 
suspected preeclampsia have been found to be closely correlated with 
the 24-hour urine protein measurement. However, in pregnant 
women, there is no reliable evidence about the optimal cut-off value 
for spot urine P/C ratio for defining preeclampsia. The most recent 
meta-analysis implied that the optimum threshold for P/C ratio to 
define significant proteinuria is between 0.30 and 0.35, regarding to 

9sensitivity and specificity values above 75% . The present study 
indicated that P/C ratio has a good correlation with 24-hour urine 
protein excretion (Spearman co-relation coefficient “r”= 0.69). 
According to analysis of the ROC curve(AUC=O.56), the optimal P/C 
ratio for detection of urine protein excretion of 300 mg/day was 
identified as 0.3 mg/mg with a sensitivity and specificity of 92% and 
85%, respectively. However, we found that P/C ratio is more sensitive 
and more specific for the detection of proteinuria >300mg/day.

Missed diagnosis of preeclampsia is higher with the urine dipstick test 
emphasising the drawback of relying on it in a clinical setting. The 

detecting chromophore is tetrabromophenol blue, which, changes 
from yellow-green (-) to blue-green (+++) when viewed against a 

10.while background in natural light 

However, dipsticks testing has been demonstrated to be highly 
observer dependent and in studies have been found to have a high false 
positive rate and false negative rate despite the use of experienced 
observers This means with the urine dipstick test up to one quarter of 
patients in whom protein is not detected by dipstick have significant 

8proteinuria . Thus many patients that may need urgent intervention 
will be undetected. And the disease which is a multi-systemic one may 
worsen and patients present later with marked maternofetal 
complications. The sensitivity & specificity of dipstick test in our study 
are 65% & 60% respectively.  So in our study suggested that  the 
urinary spot protein /creatinine ratio of <0.3 excludes preeclampsia 
Where as a ratio of >=0.3 detects patients of preeclampsia with 92% 
sensitivity.

CONCLUSION :  Spot urinary P/C ratio in hospitalized women with 
suspected preeclampsia can be used as a screening test as a good 
predictor for significant proteinuria.  . It could be used as a rapid 
alternative test in patients with pre-eclampsia status in order to prevent 
any delay in treatment. The spot urinary protein/ creatinine ratio has a 
significant correlation with 24-hours urinary protein excretion in 
patients with pre-eclampsia and can be used as an alternative to 24-
hours urinary protein excretion .
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