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İDİD

Özet: 24 saatlik idrarda protein at›l›m›n›n tan›lay›c›
kullan›m› ve advers perinatal sonuçlar ile do¤um
zaman› için protein-kreatinin oran›
Amaç: Çal›flmam›zda, proteinürisi olan veya olmayan hipertansif
gebelerde perinatal ve neonatal sonuçlar› de¤erlendirmeyi amaçla-
d›k. Spot üriner protein ile kreatinin oran›n›n (P/C) ve 24-saatlik
protein at›l›m›n›n sonuçlar üzerindeki prediktivitesini karfl›laflt›r-
d›k. 

Yöntem: Gebeli¤in 20. ve 37. haftalar› aras›nda yeni hipertansiyon
tan›s› alm›fl 230 gebe retrospektif olarak çal›flmaya dahil edildi. Al›-
nan 24 saatlik idrar ve P/C ile belirlenen protein seviyesine göre
hastalar iki gruba ayr›ld›. Proteinüri varl›¤› ve seviyesi, P/C oran›y-
la olan iliflkisi ve bu bulgular ile perinatal sonuçlar aras›ndaki iliflki
de¤erlendirildi. 

Bulgular: Do¤um esnas›ndaki gestasyonel yafl ve gecikme dönemi
(hipertansiyon tan›s› ile do¤um aras›ndaki süre), ≥300 mg/24 saat
ve P/C≥0.3 de¤erlerine sahip gebelerde anlaml› flekilde daha er-
kendi. Advers neonatal sonuçlar, proteinürisi≥300 mg/24 saat ve
P/C≥0.3 olan hastalarda anlaml›yd›. 24 saatlik idrarda üriner pro-
tein seviyeleri, P/C≥0.3 de¤erine sahip gebelerde anlaml› flekilde
daha yüksekti ve 24 saatlik proteinüri ile P/C aras›nda anlaml› fle-
kilde pozitif bir korelasyon bulundu (r=0.382, p<0.001). 

Sonuç: Çal›flmam›z, hipertansif gebelerde 24 saatte ≥300 mg’lik
bir protein kayb› ve spot idrarda ≥0.3’lük bir P/C oran›n›n advers
perinatal sonuçlarla iliflkili oldu¤unu ortaya koymufltur. Ayr›ca, hi-
pertansif gebelerde ≥300 mg/gün seviyesinde proteinürinin ve
≥0.3’lük spot idrar P/C oran›n›n bu gebeleri erken do¤um riskine
e¤ilimli k›ld›¤›n› tespit ettik. 

Anahtar sözcükler: Gebelik, proteinüri, preeklampsi.
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Abstract

Objective: Our study aimed to evaluate the perinatal and neonatal
outcomes of hypertensive pregnant women with or without protein-
uria. We compared the predictivity of spot urinary protein to crea-
tinine (P/C) ratio and 24-hour protein excretions on outcomes. 

Methods: We retrospectively enrolled 230 pregnant women with a
new diagnosis of hypertension between 20 and 37 weeks of gesta-
tion. We divided the patients into two groups according to the pro-
tein level determined by 24-hour urine collection and P/C ratio.
The presence and level of proteinuria, its relationship with the P/C
ratio, and the relationship between these findings and perinatal out-
comes were evaluated. 

Results: Gestational age at delivery weeks and latency period (dura-
tion between diagnosis of hypertension and delivery) were signifi-
cantly earlier in pregnant women with ≥300 mg/24-h and P/C ratio
≥0.3. Adverse neonatal outcomes were significant in patients with
proteinuria ≥300 mg/24-hour and P/C ratio ≥0.3. Urinary protein
levels in 24-hour urine were significantly higher in pregnant women
with P/C ratio ≥0.3 and a significantly positive correlation was found
between 24-h proteinuria and P/C (r=0.382, p<0.001). 

Conclusion: Our study demonstrated that a protein loss of ≥300 mg
in 24-h and a P/C ratio in spot urine ≥0.3 in hypertensive pregnant
women is associated with adverse perinatal outcomes. Furthermore,
we have identified that proteinuria ≥300 mg/day and spot urine P/C
ratio ≥0.3 in hypertensive pregnant women make them prone to
early delivery risk. 
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Introduction
Hypertension complicates nearly 10% of pregnancies
worldwide. Chronic hypertension, gestational hyperten-
sion, preeclampsia/eclampsia, and superimposition of
preeclampsia on chronic hypertension are all accepted
hypertensive disorders associated with pregnancy.[1]

Clinicians routinely perform a urinalysis for protein-
uria in their clinical practice and it helps to predict preg-
nancy complications. Elevated protein concentration in
twenty-four-hour urine was accepted as a diagnostic cri-
terion for preeclampsia for many years, but renal prob-
lems can also cause these elevations. The high protein
concentrations in urine may be the result of a high plas-
ma protein concentration, increases in glomerular per-
meability, decreases of tubular protein reabsorption, and
alterations of renal hemodynamics.[2] For the diagnosis of
preeclampsia, proteinuria is accepted sufficient but it is
not necessary since 2013. However, the importance of
protein excretions as a predictive factor for risk assess-
ment is still controversial, especially in women with
hypertensive problems.[3]

The increase in urinary protein excretion during the
pregnancy period is accepted as normal. The causes of
this change are hypervolemia-associated hemodilution
and renal blood flow increase. During the third
trimester, healthy pregnant women can have protein in
their urine up to 200 to 260 mg per day.[4,5] The method
that is accepted as a “gold standard” in proteinuria assess-
ment is calculating the protein concentration in urine
collected for 24 hours (24-h). There must be at least 0.3
g protein in twenty-four-hour urine for the definition of
proteinuria during pregnancy.[3] However, it is really hard
to collect a twenty-four-hour urine sample for anyone
and this may cause errors even before delivering the sam-
ple to the laboratory. All these reasons can result in mis-
takes in the results or some alterations in the application
of the assay.[6] The assessment of protein to creatinine
ratio can be a fast and easy option for quantitative evalu-
ation of proteinuria (in this article, P/C will be used as
the protein to creatinine ratio in a spot urine). It is an
easy marker that is found by dividing the protein amount
(mg/dl) to the creatinine amount (mg/dl) and spot urine
can be used for this test.[7] But there is no accepted cut-off
value of this ratio and there are a lot of investigations
going on for the determination of that cut-off value.[8]

Our study aimed to find a predictive marker for
maternal and fetal risks in pregnant women with hyper-
tension. For this purpose, we investigated 24-h protein-

uria, and tried to redefine its importance in the diagnosis
of preeclampsia. We also tried to find a proper cut-off
value for the P/C ratio to make it easy to use urinary pro-
tein excretion as a marker. Another goal of our study was
to investigate the effect of 24-h proteinuria and P/C on
the period between the diagnosis of hypertension and the
time of delivery (latency period) in hypertensive preg-
nant women.

Methods
In this study, we retrospectively enrolled 230 pregnant
women with gestational hypertension from the
University of Health Sciences Tepecik Training and
Research Hospital, Department of Obstetrics and
Gynecology between June 2018 and December 2020.
The Ethics Committee of the University of Health
Sciences approved our study. All data were collected
from the digital patient records of our department.
Single pregnancies complicated with hypertension
between 20 and 37 weeks of gestation were included in
our study. Women with chronic essential/secondary
hypertension which is diagnosed before pregnancy,
women who have systemic illnesses like diabetes mellitus
and Hashimoto’s disease, and pre-diagnosed renal prob-
lems are excluded from our study. Gestational diabetes,
pregnant women with often urinary tract infections, mul-
tiple pregnancies, premature membrane ruptures were
also excluded. Pregnant women who underwent assisted
reproductive techniques were not included in our study
groups. Patients with thrombocyte count lower than
150,000/μL or elevated liver function tests (two times
higher than the normal value) were also excluded. We
defined systolic blood pressure (BP) higher than 14
cmHg and/or diastolic BP higher than 9 cmHg in a pre-
viously normotensive pregnant woman as hypertensive.
We divided all patients into two groups according to the
level of protein detected by either 24-h urine collection
or P/C. The cut-off value to define proteinuria for 24-h
urine collection was 300 mg/24-h and for P/C was ≥0.3.

During the period of our study, some of pregnant
women were hospitalized due to poorly controlled blood
pressure or fetal growth restriction. After hospitalization,
the pregnant women were evaluated for BP every 4–6
hours. Biochemical analysis, coagulation profiles, creati-
nine clearance, and urinary protein excretion levels were
controlled on admission and then 2 times every week. To
monitor the fetus, we performed non-stress tests (NST)
daily. The fetal growth was assessed by using sonograph-
ic evaluations and the amniotic fluid index was evaluated
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every week. As a first-line antihypertensive drug oral
methyldopa or hydralazine was used. If these were insuf-
ficient, intravenous (IV) hydralazine or continuous IV
nicardipine infusion were the second-line drug choices.
Before the 34th week of gestation, if there was an urgent
indication for labor within one week, two doses of intra-
muscular betamethasone injections were used to acceler-
ate fetal lung maturation.
Maternal indications for preterm labor:
• Despite administration of adequate doses of antihy-

pertensive medications, ongoing high blood pressure,
• Eclampsia and hypertensive encephalopathy risk

(visual disturbance and severe headache),
• Hemolysis, elevated liver enzymes, and low platelet

count (HELLP),
• Risk of acute renal failure,
• Placental abruption.

Fetal indications for preterm labor:
• Detection of repeated late decelerations in fetal heart

rate or severe variable decelerations in NST,
• Biophysical profile score ≤4,
• Reversed end-diastolic flow in the Doppler USG of

the umbilical artery at or after 32 weeks of gestation.
Blood samples were collected after ten hours of

overnight fasting in the morning from 8 AM to 9 AM.
Serum hemoglobin, serum glutamic-oxaloacetic transam-
inase (SGOT), serum glutamate pyruvate transaminase
(SGPT), and gamma-glutamyl transferase (GGT), urea
and creatinine levels were measured by Olympus AU
2700 automated analyzer (Olympus Health Systems,
Tokyo, Japan). Urine samples were collected in the week
of diagnosis of hypertension. The 24-hour urine collec-
tion was started in the morning after the overnight urine
was disposed of. All urine during day and night including
the first urine the next morning was collected. The crea-
tinine and protein values were measured by Jaffe and
calorimetric methods. The total urinary protein (mg) was
calculated with the formula of total urinary volume (dl) ×
the protein concentration (mg/dl).

Data were analyzed using IBM SPSS Statistics 21.0
(IBM Corp. Released 2012. IBM SPSS Statistics for
Windows, Version 21.0; Armonk, NY, USA). Continuous
variables were expressed as mean ± standard deviation,
categorical variables were expressed as numbers and per-
centages. Shapiro-Wilk test was used for the conformity
of data to normal distribution. To compare the mean val-
ues between two normally distributed groups, we used
independent samples t-test. We used Fisher’s exact chi-

square tests and Pearson’s chi-square to determine the
association between two categorical variables. The rela-
tionship evaluated by linear p<0.05 was accepted as statis-
tically significant.

Results
In this study, the results of 230 pregnant women with
hypertension were evaluated. Of these, 90 (39.1%) had
24-hour proteinuria ≥300 mg, and 140 (60.9%) had 24-
hour proteinuria <300 mg. Of 230 pregnant women, 70
(30.4%) had P/C≥0.3 and 160 (69.6%) had P/C<0.3.
Demographic features and laboratory results of the
patients according to 24-h proteinuria are demonstrated
in Table 1.

Mean urine volume, urinary protein, and urinary cre-
atinine levels (p<0.001 for all) were significantly higher in
pregnant women with proteinuria ≥300 mg/24-h. P/C
ratio was also higher in pregnant women with protein-
uria ≥300 mg/24-h (0.9±2.9 vs 0.2±0.2; p<0.001). There
was no significant difference between two groups in
terms of the plasma levels of hemoglobin, thrombocyte,
ALT, AST, and creatinine.

Perinatal outcomes of pregnant women according to
24-h proteinuria are demonstrated in Table 2.
Gestational age at delivery weeks (p<0.001) and duration
between diagnosis of hypertension and delivery (latency
period) (p<0.001) were significantly earlier in pregnant
women with proteinuria ≥300 mg/24-h. The 1- and 5-
minute Apgar scores and birth weights were significantly
lower in pregnant women with proteinuria ≥300 mg/24-
h (p<0.001, p<0.001, and p=0.001, respectively). Adverse
neonatal outcomes, including admission to the Neonatal
Intensive Care Unit (NICU), intubation, respiratory dis-
tress syndrome (RDS), and RDS with meconium aspira-
tion were significantly higher in pregnant women with
proteinuria ≥300 mg/24-hours (p<0.001 for all of the
variables).

Demographic features and laboratory results of the
pregnant women when they grouped according to P/C
ratio are demonstrated in Table 3. Mean urine volume
(p=0.018) and urinary protein (p<0.001) levels in 24-
hour urine were significantly higher in pregnant women
with P/C≥0.3. The mean P/C ratio in spot urine was sig-
nificantly higher in pregnant women with P/C≥0.3
(p<0.001). There was no significant difference between
the two groups in the plasma levels of hemoglobin,
thrombocyte, ALT, AST, and creatinine.

Perinatal outcomes of pregnant women according to
P/C are demonstrated in Table 4. Gestational age at
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Table 1. Demographic features and laboratory results of the patients according to 24-h urinary protein levels. 

24-h proteinuria (≥≥300 mg) 24-h proteinuria (<300 mg) 
(n=90) (n=140) p-value

Maternal age (years) 30.1±5.9 28.8±6.1 0.154

Gravidity 2.7±1.5 2.7±1.5 0.782

Parity 1.3±1.1 1.4±1.2 0.821

24-h urine Volume (ml) 2286.6±1131.6 1562.5±826.8 <0.001

Protein (mg) 733.1±1380.7 179.6±59.4 <0.001

Urea (mg/dl) 13.9±5.1 14.7±7.3 0.180

Creatinine (mg/dl) 1282.3±552.9 1010.1±340.9 <0.001

Spot urine P/C 0.9±2.9 0.2±0.2 <0.001

Plasma levels Hemoglobin (mg/dl) 11.3±1.2 11.3±1.2 0.565

Platelet (per mm3) 226,155±55,625 228,335±59,867 0.914

ALT (IU) 15.9±6.4 15.85±4.94 0.836

AST (IU) 13.8±14.1 12.36±6.41 0.642

Creatinine (mg/dl) 0.6±0.1 0.6±0.1 0.275

Data are presented as mean ± standard deviation. ALT: alanine transaminase; AST: aspartate aminotransferase; P/C: protein to creatinine ratio.

Table 2. Perinatal outcomes of patients according to 24-h urinary protein levels. 

24-h proteinuria (≥≥300 mg) 24-h proteinuria (<300 mg) 
(n=90) (n=140) p- value

Gestational age at sampling (weeks) 31.5±3.6 31.1±3.8 0.097

Gestational age at delivery (weeks) 37.3±1.70 38.4±1.22 <0.001

Latency (d) 40.3±32.1 51.8±25.9 <0.001

Mode of delivery Cesarean section 64 (71.7) 70 (58.3)
0.081

Vaginal 27 (29.3) 57 (41.6)

Primary cesarean section 26 (40.0) 21 (26.) 0.079

Cesarean indications Breech presentation 2 (2) 1 (0.9)

Fetal growth restriction 1 (0.9) 0 (0)

Preeclampsia 4 (3.8) 4 (3.9)

Severe hypertension 8 (7.6) 2 (2)

Fetal distress 4 (3.8) 4 (3.9) 0.266

Abnormal Doppler findings 4 (3.8) 1 (0.9)

Cephalopelvic disproportion 1 (0.9) 5 (4.9)

Abnormal placentation 1 (0.9) 1 (0.9)

Protracted labor 1 (0.9) 3 (2.9)

Fetal gender Male 46 (50.0) 77 (56.2)
0.431

Female 46 (50.0) 60 (43.8)

Apgar score 1-minute 6.8±0.8 7.2±0.6 <0.001

5-minute 7.9±0.7 8.2±0.5 <0.001

Birth weight (g) 2940±582 3190±482 0.001

Neonatal outcomes NICU admission 56 (62.2) 104 (39.1) <0.001

Intubation (+) 29 (32.2) 13 (10.8) <0.001

RDS 49 (53.3) 47 (39) <0.001

RDS + meconium aspiration 8 (8.8) 2 (1.6) <0.001

Data are presented as mean ± standard deviation or n (%). NICU: neonatal intensive care unit; RDS: respiratory distress syndrome.
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Table 4. Perinatal outcomes of patients according to spot urine P/C. 

Spot urine P/C (≥≥0.3) Spot urine P/C (<0.3) 
(n=70) (n=160) p-value

Gestational age at sampling (weeks) 31.8±3.8 31.0±3.9 0.082

Gestational age at delivery (weeks) 37.3±1.8 38.2±1.3 <0.001

Latency 38.2±28.3 51.0±28.6 <0.001

Mode of delivery Cesarean section 52 (76.5) 93 (57.8)
0.011

Vaginal 16 (23.5) 68 (42.2)

Primer cesarean section 19 (36.5) 28 (30.1) 0.427

Cesarean section indications Breech presentation 2 (1.9) 1 (0.98)

Fetal growth restriction 1 (0.95) 0 (0.0)

Preeclampsia 3 (2.86) 5 (4.9)

Severe hypertension 5 (4.76) 5 (4.9)

Fetal distress 2 (1.9) 6 (5.88) 0.624

Abnormal Doppler findings 3 (2.86) 2 (1.96)

Cephalopelvic disproportion 1 (0.95) 5 (4.9)

Abnormal placentation 1 (0.95) 1 (0.98)

Protracted labor 1 (0.95) 3 (2.94)

Fetal gender Male 36 (52.9) 87 (54.0)
0.994

Female 32 (47.1) 74 (46.0)

Apgar score 1-minute 6.8±0.8 7.2±0.6 <0.001

5-minute 7.9±0.7 8.2±0.5 <0.001

Birth weight (g) 2910±590 3160±496 0.004

Neonatal outcomes NICU admission 24 (35.3) 115 (71.4) <0.001

Intubation (+) 25 (36.8) 7 (4.3) <0.001

RDS 36 (52.9) 46 (28.6) <0.001

RDS + meconium aspiration 8 (11.8) 0 (0) <0.001

Data are presented as mean ± standard deviation or n (%). NICU: neonatal intensive care unit; RDS: respiratory distress syndrome.

Table 3. Demographic features and laboratory results of the patients according to spot urine P/C. 

Spot urine P/C (≥≥0.3) Spot urine P/C (<0.3) 
(n=70) (n=160) p-value

Maternal age (years) 30.1±5.81 28.9±6.12 0.167

Gravidity 2.87±1.38 2.71±1.55 0.227

Parity 1.43±1.06 1.34±1.16 0.347

24-h urine Volume (ml) 2100±1110 1740±963 0.018

Protein (mg) 756±1340 220±112 <0.001

Urea (mg/dl) 14.3±5.40 14.0±8.09 0.180

Creatinine (mg/dl) 1040±372 1160±486 0.121

Spot urine P/C 1.1±3.3 0.2±0.1 <0.001

Plasma levels Hemoglobin (mg/dl) 11.3±1.2 11.4±1.2 0.476

Platelet (per mm3) 227,000±53,300 228,000±59,300 0.801

ALT (IU) 14.6±16.5 12.3±6.04 0.888

AST (IU) 16.4±6.60 15.7±5.02 0.618

Creatinine (mg/dl) 0.631±0.127 0.608±0.120 0.074

Data are presented as mean ± standard deviation. ALT: alanine transaminase; AST: aspartate aminotransferase; P/C: protein to creatinine ratio.



delivery (p<0.001) and latency period (p<0.001) were sig-
nificantly earlier in patients with P/C≥0.3. Different
from pregnant women with proteinuria ≥300 mg/24-h,
the rates of cesarean delivery were significantly higher in
pregnant women with P/C≥0.3. The 1-minute (p<0.001)
and 5-minute (p<0.001) Apgar scores and birth weights
(p=0.004) were significantly lower in pregnant women
with P/C≥0.3 compared to those with P/C<0.3. All
adverse neonatal outcomes were significantly higher in
pregnant women with P/C≥0.3 (p<0.001 for all param-
eters).

Regression analysis was used to identify the strength
of relationship between two tests. The latency period
and delivery weeks were significantly negatively corre-
lated both with the 24-h urinary protein concentration
and P/C as shown in Fig. 1 (r=-0.140, p=0.034; r=-
0.423, p<0.001, respectively) and Fig. 2 (r=-0.030,
p=0.049; r=-0.277, p<0.001, respectively).

A comparison of proteinuria with both tests is pre-
sented in Table 5. There was a statistically significant
association between 24-h proteinuria and P/C.
Furthermore, a statistically significant positive correla-
tion was observed between 24-h proteinuria and P/C
(r=0.382, p<0.001) (Fig. 3). 

Discussion
This study indicates that proteinuria in pregnant women
with hypertension is an important indicator of adverse
perinatal outcomes. The study also displayed an impor-
tant warning message for preterm delivery in pregnan-
cies complicated by hypertension.

Our study demonstrates that the spot urine P/C ratio
is as reliable as the 24-h urine test in pregnant women
with hypertension, and a spot urine P/C ratio cut-off 30
mg/mmol matches with proteinuria in the correspon-
ding 24-h urine sample. During pregnancy, 24-h urine
collection is the gold standard for the diagnosis of pro-
teinuria.[3] The test itself has some problems, it takes a
long time, and can cause some errors even before labo-
ratory evaluation. It is also important to remember that
laying in the supine position may cause urine stagnation
in the urinary system, and we may not be able to collect
actual 24-h urinary volume.[7] Some authorities have sug-
gested that the spot urine P/C ratio should be the pre-
ferred method in the diagnosis of proteinuria. In a study
by Waugh et al., they found that the results of a 24-h
urine sample have comparable results to the spot urine

sample in the diagnosis of proteinuria in hypertensive
pregnancies.[9] Their study results do not support the
necessity of a 24-h urine sample collection for hyperten-
sive pregnant women. In clinical practice, once the spot
urine P/C ratio is confirmed to be ≥0.3, no further pro-
teinuria measurements are needed during the follow-up
period in hypertensive pregnancy. A spontaneous nega-
tive spot urine P/C ratio during the doctor visit may give
useful evidence to eliminate the presence of significant
proteinuria and also the risk of preeclampsia.[10–12] Our
findings support the conclusion of Morikawa et al. They
found spot urine P/C ratio was a significant marker for
prediction of the time of delivery and perinatal out-
comes.[13]

An interesting finding of our study is the spot urine
P/C ratio was found to be >0.3 in 7.1% (10/140) of
patients with proteinuria <300 mg/24-h. Among those
10 patients, 1 had thrombocytopenia, 2 had severe
hypertension despite intensive antihypertensive treat-
ment, 1 had severe headache resistant to medications
and 1 had fetal distress signs. Those 5 pregnancies were
delivered before 35 weeks of gestation. Even though the
number of 10 is not enough to make an efficient statisti-
cal evaluation, it is enough to conclude that the risk is
higher in patients with spot urine P/C ratio positive and
24-h proteinuria negative. More studies are needed for
the determination of the risks of patients whose protein-
uria was diagnosed by both tests.

The fetal outcome from uncomplicated pregnancy
hypertension gives results similar to normal pregnancies
about fetal outcomes.[14] Cruz et al. evaluated that the
best time for labor with hypertensive pregnancies with-
out any other complication was between 38 and 39
weeks of gestation. They suggested a labor induction
between those weeks may result in the best neonatal and
maternal outcomes.[15] Their finding was supported by
Yuce et al.[16] Gofton et al. found similar Apgar scores in
hypertensive pregnant women and their control
group.[17] Ono et al. studied 120 essential hypertensive
pregnant women.[18] In their study, the pregnancy out-
comes in women with essential hypertension were bet-
ter than those in women who have preeclampsia super-
imposed chronic hypertension.

With this investigation, we found an important
result. The neonatal outcomes in the detailed analysis
showed us that hypertensive pregnant women with pro-
teinuria ≥300 mg/24-h and spot urine P/C ratio ≥0.3
gave birth to infants with more complications. The
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Fig. 1. (a) Correlation between 24-h urinary protein concentration and latency period.  (b) Correlation between 24-h urinary protein concen-
tration and date of delivery.
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Fig. 2. (a) Correlation between spot urine P/C ratio and latency period. (b) Correlation between spot urine P/C ratio and date of delivery.
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infants born from proteinuric hypertensive pregnancy
had a significantly higher rate of RDS, RDS with meco-
nium aspiration, intubation, and NICU admission.
Furthermore, both Apgar scores and the birth weight of
these infants were significantly lower compared to
infants born from non-proteinuric hypertensive preg-
nant women. Our findings revealed that proteinuria
could be a good predictor of adverse neonatal outcomes
and should be closely monitored as it could change the
management of pregnancy with hypertension.

In our study population, the duration period from the
hypertension diagnosis to the delivery in proteinuric
pregnant women (proteinuria≥300 mg/24-h or P/C ratio

≥0.3) was significantly lower than those without pro-
teinuria. Furthermore, gestational age at delivery of
proteinuric pregnant women was significantly earlier
than those without proteinuria. As far as we know, our
study is one of the few studies that investigated the pre-
dictive value of proteinuria for the identification of
delivery time. Ferrazzani et al. studied the effect of pro-
teinuria on 444 hypertensive pregnant women and
found a significant elevation in the incidence of early
delivery among hypertensive pregnant women with
proteinuria compared to those without proteinuria.[19]

However, they did not correlate the duration between
the diagnosis of hypertension and delivery time. These
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Table 5. Comparison of 24-h urinary protein and spot urine P/C in the assessment of proteinuria. 

24-h proteinuria  24-h proteinuria  
(≥≥300 mg) (<300 mg) Total p-value

Spot urine P/C≥0.3 60 10 70
<0.001

Spot urine P/C<0.3 30 130 160

Total 90 140 230

Fig. 3. Correlation between 24-h urinary protein concentration and spot urine P/C ratio.



findings suggested that proteinuria independently from
hypertension could be a risk factor for preterm delivery
and could be used as one of the prognostic factors for
the prediction of delivery time in pregnant women
with hypertension.[20]

In 2013, the criteria for the preeclampsia diagnosis
was revised by the American College of Obstetrics and
Gynecology. Cases in which hypertension with low
thrombocyte count, impaired renal functions, liver
enzyme elevations, pulmonary edema, and central nerv-
ous system symptoms are classified as preeclampsia,
even when proteinuria is not detected.[3] Similarly, the
International Society for the Study of Hypertension in
Pregnancy reviewed its criteria for the diagnosis of
preeclampsia in 2013 and decided that proteinuria is not
necessary for the diagnosis.[21] In the absence of protein-
uria; the addition of end-organ dysfunction became an
inclusion criterion of preeclampsia. This increased the
frequency of preeclampsia all around the world because
the rate of preeclampsia without proteinuria is about
10%.[22] However, we suggest giving specific importance
to the amount of protein that is secreted to urine for the
predictor of early delivery because many studies have
shown that high proteinuria levels are associated with
adverse perinatal outcomes.[23–25]

The limitations of our study are the relatively small
sample size and the retrospective study design. Our
study was retrospective so it brought the risk of missing
data such as body mass index and additional illnesses of
patients which may alter the prognosis. However, the
strength of our study is all pregnant women were fol-
lowed up in the same university hospital and there was
no need to transfer them to any other institute. All preg-
nant women delivered their babies in our university hos-
pital, and as there is an intensive care unit for newborns
in our clinic, we also did not transfer the newborns to
any other department. For these reasons, all antenatal
and postnatal data were available in the medical charts
and could be analyzed in detail. 

Conclusion
In conclusion, our study demonstrated that a protein
loss≥300 mg in 24-h and a P/C ratio in spot urine ≥0.3 in
hypertensive pregnant women is associated with adverse
outcomes. Furthermore, we have identified that protein-
uria≥300 mg/day and spot urine P/C ratio≥0.3 in hyper-
tensive pregnant women make them prone to early

delivery risk. Therefore, the findings presented in this
study can be used by clinicians to predict the adverse
perinatal outcomes and expected delivery time of preg-
nant women with hypertension. 
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