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Objective: To evaluate the diagnostic accuracy of the first 4-hour urinary protein - creatinine ratio for

prediction of the significant proteinuria in preeclampsia

Study design: Diagnostic test

Subjects: One hundred and sixty-four pregnant women who were initially diagnosed with hypertensive disor-

der and hospitalized in the obstetric ward and labor room at Bangkok Metropolitan Administration Medical

Collage and Vajira Hospital between July 2005 and April 2006.

Material and Method: Urine samples were collected within 24 hours in two consecutive periods: the first 4

hours and the next 20 hours. The urine volume, urine protein and creatinine concentration were separately

measured and the first 4-hour urinary protein - creatinine ratio were calculated. With the use of a protein level

> 300 mg in 24 hours urine collection as the gold standard, the sensitivity and specificity of the first 4-hour

urinary protein-creatinine ratio for diagnosis of significant proteinuria were determined with cutoffs range.

Results: One hundred and sixty four patients were recruited for this study including 112 patients (68.3%) who

had preeclampsia. The first 4-hour urinary protein-creatinine ratio was most accurate for diagnosis of preec-

lampsia is 0.30 with 81% sensitivity, 88% specificity, PPV of 93%, and NPV of 71%.

Conclusion: The first 4-hour urinary protein-creatinine ratio at 0.3 is the most accurate value for diagnosis of

significant proteinuria in preeclampsia
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Hypertensive disorder complicating pregnan-

cy is common with an incidence of 5% of pregnancies.

It forms one of the deadly triad along with hemorrhage

and infection and is associated with multisystemic dis-

orders contributing greatly to maternal and neonatal

morbidity and mortality(1).

Hypertensive disorder complicating preg-

nancy is classified into 5 groups; 1) Gestational hyper-

tension defined as resting blood pressure > 140/90

mmHg after 20 weeks’ gestation without proteinuria; 2)

Preeclampsia defined as gestational hypertension with

a significant proteinuria and was subgroup into mild

and severe forms. Severe preeclampsia defined as blood

pressure > 160/110 mmHg and proteinuria > 2 g/day

with or without multiorgan involvement i.e. pulmonary

edema, oliguria, thrombocytopenia, abnormal liver

enzymes in association with persistent epigastric or

right upper quadrant pain, or persistent severe central

nervous system symptoms (altered mental status, head-

ache, blurred vision or blindness); 3) Chronic hyper-

tension defined as resting blood pressure > 140/90

mmHg before pregnant or diagnosed before 20 weeks’

gestation not attributable to gestational trophoblastic

disease. 4) Superimposed preeclampsia on chronic hy-

pertension defined as significant proteinuria in hyper-

tensive women without significant proteinuria before

20 weeks’ gestation; and 5) Eclampsia is the occur-

rence of seizures in preeclamptic pregnant woman that

cannot be contributed to other causes(1).
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As mandatory, the quantification of pro-

teinuria in preeclampsia are necessary both for diagno-

sis of preeclampsia and classification of severity of the

disease since it is a sign of worsening hypertensive

disorder which resulted in poor pregnancy outcome.

The gold standard for the diagnosis of significant

proteinuria in preeclampsia is > 300 mg per day(1).

However, the collection of urine within 24 hours was

time-consuming and need strong cooperation from

patients who required hospitalization, and thus could

result in poor compliance, and delay in diagnosis and

treatment. Therefore, a shorter period of urine collec-

tion would have clinical benefits for early diagnosis

and treatment, thus, decrease maternal and perinatal

morbidity and mortality. Patient compliance with test-

ing may also improve if the test for proteinuria could

be simplified or shortened.

Hence, several investigators have previously

reported a variety of rapid methods for a meticulous

prediction of 24 hours urinary protein excretion. For

example, there was a study reporting that dipstick urine

protein seems to be inaccurate for diagnosis of pre-

eclampsia as shown that 64-66 percent of the patients

who had negative or traces of protein but had significant

proteinuria(2,3). Moreover, many studies have demon-

strated a good correlation between the random urinary

protein-creatinine ratio and 24 hour urine protein(4-7).

However, other studies have to the contrary reported a

poor correlation of this value(8,9). Therefore, this method

is still controversial for clinically use. Other studies

suggested that separated urine collection such as 4, 8

and 12 hours urine protein have a good correlation

with 24 hours urine protein(10,11). In particular, 4 hour

urine protein has been reported as having the highest

correlation (r = 0.95, p < 0.001)(11). Nevertheless, the dif-

ference of protein excretion the day long, and the varia-

tion of protein excretion up to patient posture, resulted

in the limitation of clinical use of this value(11,13).

This problem can be overcome by using

creatinine as a denominator in order to stabilize the

accuracy of protein value in difference time(9,16). This

study, therefore, aims to evaluate a diagnostic accu-

racy of the first 4-hour urine protein-creatinine ratio for

prediction of significant proteinuria in preeclampsia.

Material and Method

The study was approved by the Ethics Com-

mittee of Department of Obstetrics and Gynecology,

Bangkok Metropolitan Administration (BMA) Medical

College and Vajira Hospital, Bangkok, Thailand. One

hundred and eighty nine women initially diagnosed as

having hypertensive disorder in pregnancy were

admitted for further investigation in the obstetric ward

and labor room at BMA Medical College and Vajira

Hospital from July 2005 to April 2006. All pregnant

women had either resting blood pressure > 140/90 mmHg

after 20 weeks’ gestation or had chronic hypertension

before 20 weeks’ gestation with new onset proteinuria.

Those who had renal disease, liver disease, urinary

tract infection or chronic hypertensions with prior

proteinuria were excluded from this study.

After obtaining a written informed consent,

all patients were asked to collect urine into two sepa-

rated clearly labeled containers. The first container

was for the first 4 hour urine collection and second

container for the remaining 20 hour urine collection.

Thus, total collecting period was 24 hours, which

excluded the first void morning urine. The patients who

could not completely collect 24 hours urine or had 24

hours urinary creatinine < 15 mg/kg(14) were excluded

from the study (as it indicated an incomplete 24 hours

urine collection).

Urine protein and creatinine concentration

(mg/dl) were measured by the immunoturbidity assay,

on the autoclave chemistry: Hitachi model 911. All tests

were analyzed by well-trained technicians at labora-

tory service center of BMA Medical College and Vajira

Hospital. If the urine samples could not be analyzed in

the day time, they were stored at 4oC or used preserva-

tive solution until analysis. Urine protein level (mg)

was calculated by urinary protein concentration multi-

plied with urine volume of each specimen. Urine creati-

nine level (mg) was also calculated by the same manner.

Then the first 4-hour urinary protein-creatinine ratio

was calculated. The total 24 hour urine protein (mg)

and urine creatinine (mg) were calculated by summa-

tion of the first 4-hour and the consecutive 20-hour

urine protein and creatinine.

Sample size of 143 patients was calculated

based on a statistically significant level at 0.01. Statis-

tical analysis was performed by the SPSS statistical

package version 11.5 and STATA statistical software

(Stata Corp. College Station, Texas). Descriptive statis-

tics were used for baseline clinical data and were sum-

marized as mean, median, or percentage as appropriate.

With the use of the 24 hours protein as the gold stan-

dard, the sensitivity, specificity, positive predictive

value, and negative predictive value of the first 4-hour

urinary protein-creatinine ratio for prediction of sig-

nificant proteinuria in preeclampsia were determined

with a cutoffs range. Receiver Operating Characteristic

(hereafter ROC) curves was then constructed and cal-
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culated area under the curves by using STATA statis-

tical software (Stata Corp. College Station, Texas)

Results

From July 2005 to April 2006, there were 189

consecutive patients suspected as having a preeclamp-

sia in which 25 patients had incomplete 24 hour urine

collection, 15 patients had 24 hour urine creatinine

< 15 mg/kg, and 10 patients delivered baby before

complete urine collection. Thus there were 164 patients

remained for analysis. Of this, 52 patients had gesta-

tional hypertension, 74 patients had mild preeclamp-

sia, and 38 patients had severe preeclampsia. None of

them had superimposed preeclampsia on chronic

hypertension. Table 1 summarizes base-line clinical

characteristics of all patients.

Fig. 1 is the ROC curve for the first 4-hour

urinary protein-creatinine ratio. The best cut off which

give the maximum area under the curve is 0.3 (area

under the curve 0.845; 95%CI 0.79- 0.9, p < 0.001). The

first 4-hour protein-creatinine ratio cut off at 0.3 for

detection of significant proteinuria has 81% sensitivity,

88% specificity, PPV of 93%, and NPV of 71%.

Discussion

This is the first study that uses the first 4-

hour protein-creatinine ratio instead of protein value

alone for diagnosis of significant proteinuria in pre-

eclampsia. The results of this study has revealed that

the first 4-hour urinary protein - creatinine ratio > 0.30

had highest accuracy for predictive of significant pro-

teinuria in this study population. Thus, the variation in

urine protein and creatinine excretion throughout the

day and posture(8) were controlled, therefore, the diag-

nosis is more precise than 4-hour proteinuria alone(11).

In conclusion, we propose that the first 4-

hour urinary protein-creatinine ratio can represent and

be used as an alternative to the 24 hour urine protein

to diagnose significant proteinuria in preeclampsia.

However, this study was carried out in a hospital with

non ambulatory patient. A future study should be aimed

at evaluating the first 4-hour urinary protein-creatinine

ratio in an ambulatory setting for prediction of signifi-

cant proteinuria in preeclampsia.
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