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Özet: ‹zole proteinüri saptanan gebe kad›nlar›n
obstetrik sonuçlar›n›n proteinüri fliddetine göre
karfl›laflt›r›lmas›
Amaç: ‹zole gestasyonel proteinüri (‹GP) saptanan kad›nlar›n
obstetrik sonuçlar›n›n 24 saatlik proteinüri fliddetine göre karfl›-
laflt›r›lmas›. 

Yöntem: Retrospektif çal›flmam›za Bursa Yüksek ‹htisas E¤itim ve
Araflt›rma Hastanesinde 1 Ocak 2014 – 1 Haziran 2018 tarihleri
aras›nda ‹GP saptanan kad›nlar dahil edildi. Çal›flma popülasyonu
proteinüri fliddetine göre 3 gruba ayr›ld›: Grup 1, fizyolojik düzey-
de proteinüri (<300 mg/gün, n= 60); Grup 2, hafif proteinüri (300–
3000 mg/gün aras›, n=49); Grup 3, nefrotik düzeyde proteinüri
(≥3000 mg, n=28). 

Bulgular: Her 3 grup aras›nda maternal yafl, gravida ve yaflayan
çocuk say›s› aç›s›ndan fark bulunmad›. Nefrotik düzeydeki grupta
ortalama proteinüri miktar› en fazla saptand› (s›ras›yla Grup 1’de
216±73 mg/gün, Grup 2’de 849±119 mg/gün, Grup 3’de
9055±1011 mg/gün; p<0.05). Grup 3’de preeklampsi (PE) gelifl-
me s›kl›¤› daha fazla idi (s›ras›yla Grup 1’de %6.6, Grup 2’de
%47, Grup 3’de %64; p<0.05). IGP ile PE tan›s› aras›nda geçen
süre Grup 3’de daha k›sa saptand› (s›ras›yla Grup 1’de 21.2±4.9
gün, Grup 2’de 16.4±4.7 gün, Grup 3’de 7.8±2.2 gün; p<0.05).
Proteinüri fliddeti ile do¤um a¤›rl›¤› ve IGP (r=0.68) ile PE tan›-
s› aras›nda geçen süre aras›nda (r=0.79) anlaml› korelasyon sap-
tanmad›. 

Sonuç: IGP, preeklampsi, intrauterin geliflim k›s›tl›l›¤›, düflük do-
¤um a¤›rl›¤›, iyatrojenik erken do¤um gibi kötü perinatal sonuçla-
r›n s›kl›¤›n› art›rmakla beraber, nefrotik düzeyde proteinüri sapta-
nan kad›nlarda, daha az fliddetli proteinürisi olan kad›nlara göre
PE insidans› daha fazla, tan› haftas› daha erken, ‹GP-PE aras›nda-
ki süre daha k›sa saptanm›flt›r. 

Anahtar sözcükler: Düflük do¤um a¤›rl›¤›, interval, izole gestasyo-
nel proteinüri, preeklampsi.
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Abstract

Objective: To compare the obstetric outcomes of women who were
found to have isolated gestational proteinuria (IGP) according to
the severity of 24-hour proteinuria. 

Methods: The women who were found to have IGP between January
1, 2014 and June 1, 2018 at the Bursa Yüksek ‹htisas Training and
Research Hospital were included in our retrospective study. The study
population was divided into 3 groups according to the proteinuria
severity: Group 1: Proteinuria at physiological level (<300 mg/day, n=
60); Group 2: Mild proteinuria (between 300 mg and 3000 mg/day,
n=49); Group 3: Proteinuria at nephrotic level (≥3000 mg/day, n=28).

Results: There was no difference among 3 groups in terms of mater-
nal age, gravida and the number of living children. The mean protein-
uria amount was the highest in the group with nephrotic level
(216±73 mg/day in Group 1, 849±119 mg/day in Group 2, and 9055±
1011 mg/day in Group 3, respectively; p<0.05). Preeclampsia (PE)
incidence was higher in Group 3 (6.6% in Group 1, 47% in Group 2
and 64% in Group 3, respectively; p<0.05). The period elapsed
between the diagnoses of IGP and PE was the shortest in Group 3
(21.2±4.9 days in Group 1, 16.4±4.7 days in Group 2, and 7.8±2.2 days
in Group 3, respectively; p<0.05). There was no significant correla-
tion between proteinuria severity and birth weight and the period
elapsed between the diagnoses of IGP (r=0.68) and PE (r=0.79). 

Conclusion: While IGP increases the incidence of poor perinatal
outcomes such as intrauterine growth retardation, low birth weight
and iatrogenic preterm birth, it was also found that PE incidence is
higher, diagnosis week is earlier and the period between IGP and PE
diagnoses are shorter in women with proteinuria at nephrotic level
than those with less severe proteinuria. 

Keywords: Low birth weight, interval, isolated gestational pro-
teinuria, preeclampsia.



Introduction
During pregnancy, detecting proteinuria ≥300 mg/dl in
24-hour urine and/or finding proteinuria +1 and above
in the urinalysis by dipstick method is considered abnor-
mal and defined as isolated gestational proteinuria
(IGP).[1] Although clean and fresh urine sample can be
collected by urinary dipstick method, it is affected by
many clinical conditions such as protein content, infec-
tion and/or blood contamination in urine.[2] Therefore,
determining protein amount in 24-hour urine is the
most appropriate method for preeclampsia.[3]

It has not been clarified yet if proteinuria is an indica-
tor of preeclampsia which will develop in the following
steps of pregnancy or a physiological change in the kid-
neys associated with the pregnancy or not. Although pro-
teinuria is accepted the late finding of preeclampsia
today, Morikawa et al. suggest that isolated proteinuria is
an early clinical finding of PE.[4] Until the preeclampsia
report prepared by ACOG (American College of
Obstetricians and Gynecologists) in 2013, proteinuria
was among the diagnostic criteria of preeclampsia.[5] After
this report, proteinuria was removed from the absolute
criteria of preeclampsia. In this report, it was highlighted
that in 10% and 20% of pregnant women who were
found to have preeclampsia or eclampsia, respectively,
did not have proteinuria during the diagnosis.[5]

Hypertensive diseases are still among the major rea-
sons of maternal and perinatal deaths, and isolated pro-
teinuria is one of the risk factors defined for PE.
Therefore, following up such patients in terms of PE
development is very important. Our aim in this study is
to analyze the perinatal outcomes of pregnant women
who were found to have proteinuria in 24-hour urine
and to investigate whether proteinuria severity and the
period for PE development are associated or not. 

Methods
Our study was conducted at Bursa Yüksek ‹htisas
Training and Research Hospital which is the biggest ter-
tiary center in South Marmara. Pregnant women with
isolated proteinuria during 54 months between January
1, 2014 and June 30, 2018 were included in the study.
Proteinuria was measured in 24-hour urine of pregnant
women who were found to have proteinuria +1 or above
in the dipstick urinalysis according to the hospital proto-
col. The pregnant women with proteinuria level of 300
mg and above were included in the study. Since the study

was based on the method of analyzing retrospective
records, the approval of ethics committee was not
obtained. The women with hypertension during the
diagnosis, those with the history of renal and vascular dis-
eases, the women diagnosed with diabetes before preg-
nancy, multiple pregnancies, the pregnant women with
fetuses which had chromosomal or non-chromosomal
genetic diseases and structural malformations, and the
pregnant women who had risk factors for preeclampsia
such as molar pregnancy were excluded from the study.

Without the history of a hypertensive disease, pro-
teinuria and/or end organ damage accompanying to sys-
tolic blood pressure being 140 mmHg and above and/or
diastolic blood pressure being 90 mmHg and above in
the last 2 measurements with 4-hour intervals in the fol-
low-ups after 20 weeks of gestation was defined as
preeclampsia. The study group was separated into 3
groups according to the 24-hour proteinuria severity:
Group 1: Physiological proteinuria (<300 mg/day);
Group 2: Mild proteinuria (300–3000 mg/day); Group 3:
Proteinuria at nephrotic level (3000 g and above). The
maternal data (age, gravida, living child, 24-hour urine
level, the week of proteinuria diagnosis, the week of
preeclampsia diagnosis, the period elapsed between the
diagnoses of proteinuria and preeclampsia) and perinatal
data (the incidence of intrauterine growth retardation
[IUGR], abdominal circumference [percentile], birth
time, delivery type, birth weight, the rate of cesarean sec-
tion due to fetal stress, newborn’s hospitalization dura-
tion at intense care unit, 1-minute and 5-minute APGAR
scores and perinatal mortality rate) were obtained from
the files of mothers and newborns and these data were
compared among the groups.

The statistical analysis was performed by using SPSS
22.0 (IBM SPSS, version 22, IBM Corp. Armork, NY,
USA). The descriptive data were expressed as mean and
standard deviation. Kolmogorov-Smirnov test was used
to determine the distribution of variables. For the analy-
sis of quantitative and qualitative data, Mann-Whitney U
and chi-square tests were used respectively. Fisher’s test
was used when chi-square test could not meet the condi-
tions. Spearman’s test was used for the correlation analy-
sis and p<0.05 was considered significant. 

Results
Isolated proteinuria was found in 77 pregnant women
who admitted to our clinic during the study period. The
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proteinuria was at nephrotic level in 28 of them (≥3000
mg/day) and at mild level in 49 of them. The patients
with isolated proteinuria were separated into 3 groups
according to their severity and when compared to the
control group (n=60), no difference was found among 3
groups in terms of maternal age, gravida and the num-
ber of living child. Compared to the other groups, the
mean proteinuria level was the highest in the group with
nephrotic level (216±73 mg/day in Group 1, 849±119
mg/day in Group 2, and 9055±1011 mg/day in Group 3,
respectively; p<0.05). In 4 pregnant women included in
our study, proteinuria was found 10 g and above in 24-
hour urine (range: 10.98 to 21.45 g/day). While all of
these pregnant women also had hypertensive diseases, 2
of them had HELLP (hemolysis, elevated liver enzymes,
thrombocytopenia).

In the group with proteinuria at nephrotic level,
preeclampsia and growth retardation rates were also
higher. Preeclampsia also developed at the earlier weeks
of gestation in this group. The period elapsed between
the diagnoses of proteinuria and preeclampsia was short-
er in the group with proteinuria at nephrotic level com-
pared to the other groups. In both groups with protein-
uria, IUGR rate was higher and birth weight was lower

than the control group. When perinatal outcomes were
compared, the rate of cesarean section due to fetal stress
and perinatal mortality rate was significantly higher in
the group with proteinuria at nephrotic level (Table 1).
When the correlation between 24-hour urine severity
and birth weight, the week of preeclampsia diagnosis and
the period elapsed between the diagnoses of proteinuria
and preeclampsia was analyzed, a significant correlation
was found between proteinuria severity and birth weight
and diagnosis interval (Table 2).
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Table 1. The comparison of maternal and perinatal characteristics according to 24-hour proteinuria severity. 

Proteinuria level›

Group 1 Group 2 Group 3
<300 mg 300–3000 mg ≥3000 mg 
(n=60) (n=49) (n=28) p-value

Maternal age (years) 27.6±4.1 28.9±4.7 26.4±3.2 0.12

Gravida 3.1±1.0 3.5±1.0 3.2±0.9 0.32

Number of living children 1.7±0.7 2.0±0.7 1.6±0.5 0.15

24-hour proteinuria amount (mg) 216±73 849±119 9055±1011 0.003

Week of proteinuria diagnosis 32.4±4.3 30.9±5.3 28.9±3.4 0.09

Preeclampsia incidence (n) 4 (%6.6) 23 (%47) 18 (%64) 0.004

Week of preeclampsia diagnosis 37.2±2.5 33.9±5.3 30.1±4.5 0.001

Diagnosis interval of proteinuria-preeclampsia (day) 21.2±4.9 16.4±4.7 7.8±2.2 0.003

Incidence of growth retardation (n) 6 (%10) 9 (%18) 16 (%57) 0.001

Abdominal circumference (percentile) 35.4±5.9 24.8±4.6 10.5±3.1 0.03

Delivery time (week) 38.4±2.1 35.5±5.1 31.6±3.4 0.009

Birth weight (g) 3049±150 2570±371 1345±142 0.001

Vaginal delivery 36 (%60) 14 (%28.5) 4 (%14) 0.04

Cesarean section due to fetal stress 4 (%6.6) 7 (%14) 8 (%28) 0.03

1-minute APGAR 8.9±0.3 8.3±0.5 7.7±0.4 0.08

5-minute APGAR 9.5±0.2 9.2±0.4 8.6±0.3 0.16

Perinatal death (n) 0 (%0) 1 (%2) 2 (%7) 0.03

Table 2. The relationship between proteinuria severity and birth
weight, week of preeclampsia diagnosis and development
period. 

Week of Diagnosis 
Birth preeclampsia interval of  

weight diagnosis proteinuria-
preeclampsia

Proteinuria <300 mg/day r=0.25 r=-0.38 r=0.16
(n=60)

Proteinüri ≥300 mg/day r=0.68* r=0.22 r=0.79*
(n=77)

The relationship was calculated by Spearman’s correlation coefficient. Statistically
significant values were expressed by the symbol *. While a moderate and signifi-
cant correlation and significant correlation was found between proteinuria at
nephrotic level and birth weight, there was a strong and significant correlation in
the diagnosis interval between proteinuria and preeclampsia.
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Discussion
Distinguishing isolated gestational proteinuria and
preeclampsia is very important for the management of
gestation. In a study performed,[6] incidences for preterm
labor, low birth weight, gestational diabetes and renal dis-
ease in women with IGP were found similar with the
healthy women, and these women had term labor. On the
other hand, preeclampsia is associated with increased
maternal and perinatal morbidity. Our study is a retro-
spective case-controlled study performed in a tertiary
center. According to our results, the risk of increased
preeclampsia and intrauterine growth retardation increas-
es in pregnant women who are found to have isolated pro-
teinuria. Also, there is a significant correlation between
proteinuria and birth weight and the period elapsed
between the diagnoses of proteinuria and preeclampsia.

The most common method to determine the pres-
ence of proteinuria is the urinalysis by dipstick test.
However, false positivity rate increases in some clinical
conditions such as concentrated urine or concurrent
infection.[7] Although collecting urine in 24 hours and
analyzing it as in our study is the golden standard for
IGP, it usually cannot be tolerated by the patients since
the procedure takes long. As found by Yamada et al.,
protein/creatinine rate above 0.27 in the spot urine is an
easy and useful method for the diagnosis of IGP.[8]

While the incidence of isolated proteinuria varied in
the previous studies, it was seen in about 2% (range: 0.3
to 4%) of pregnancies and its importance could not be
understood clearly.[7–9] Proteinuria is not seen during the
diagnosis in approximately 15–26% of pregnant women
with new-onset hypertension, but it is found in the fur-
ther phases of the pregnancies.[10,11] As argued by Akaishi
et al., preeclampsia develops in 2 different conditions: (1)
when proteinuria is diagnosed much earlier than hyper-
tension, or (2) proteinuria and hypertension are diag-
nosed at the same time.[9] Increased body mass index,
twin pregnancy, nulliparity, young maternal age which
are among the well-known risk factors for PE are also
the risk factors for GP, and supports this hypothesis.[12]

The progression rate of PE in women with IGP
varies among the studies. The reasons for this difference
among the studies include the size of population and
mean week of gestation, PE incidence and the risk fac-
tors of women in the study population. Morikawa et al.[11]

found PE in about 51% of the pregnant women diag-
nosed with isolated proteinuria in their retrospective

review and this rate was 34% in the study of Ekiz et al.[7]

In the study of Yamada et al., the authors found that PE
developed in 25% of the patients with IGP, and 20% of
all PE patients developed PE after IGP was diagnosed.[8]

In our study, we diagnosed PE in later periods in 53% of
the women with proteinuria level of 300 mg and above.
In the sub-group analysis according to the proteinuria
severity, we found that PE was concomitant in 64% of
those with proteinuria at nephrotic level and in 47% of
those with less severe proteinuria (between 300 and 3000
mg). In addition, the week of PE diagnosis was earlier
and the period elapsed between the diagnoses of isolated
proteinuria and preeclampsia was shorter in the group
with proteinuria at nephrotic level. Many studies investi-
gated the risk factors for this progression. Twin preg-
nancy, pregnancy after 40-year-old, preeclampsia histo-
ry and nulliparous women are also in the risk group.[7,13]

In addition to these studies, we also found a significant
correlation between proteinuria severity and the week of
preeclampsia diagnosis and diagnosis interval.

The single-center study (n=37) of Morikawa et al.[11]

which included a limited number of pregnant women
with IGP and the multi-centered large-scale study
(n=130) of Yamada et al.[8] similarly found PE about 2
weeks after diagnosing IGP. Unlike other studies, we
found in our study that PE developed about 8 days later
in the cases with proteinuria at nephrotic level and about
16.5 days later in the cases with less severe proteinuria.
Our study contributes to the literature and shows that
the period of PE development is also significantly corre-
lated with the proteinuria severity.

Similar to the study of Ekiz et al.,[7] we showed that
IGP is not only associated with the increased PE risk but
also with the increased risk of growth retardation and
low birth weight. This shows that further wide-scale
studies investigating the relationship between IGP and
increased poor obstetric outcomes are needed. The
major limitation of study is its retrospective nature.
Being single-centered and having limited number of
patients are the factors affecting the incidence of
preeclampsia. In addition, since it is retrospective, we
could not obtain some information such as increased
body-mass index, history of previous PE, weight gain
during pregnancy, the history of aspirin use, increased
resistance in uterine artery Doppler blood flow which
may contribute to the development of preeclampsia.
Also, we did not investigate maternal outcomes as we
focused on perinatal outcomes. However, the studies in



the literature which estimate PE development according
to the proteinuria severity are limited.

Conclusion
According to the findings of our study, women with IGP
are in the risk group in terms of increased poor perinatal
outcomes. In these women, the risk for preeclampsia,
low birth weight and iatrogenic preterm labor is
increased. PE incidence is higher, diagnosis week is ear-
lier and the period elapsed between the diagnoses of IGP
and PE is shorter in women with proteinuria at nephrot-
ic level compared to the women with less severe protein-
uria. Therefore, we recommend follow up the women
with proteinuria at nephrotic level closely due to the
increased risk of PE and growth retardation and expect
the development of PE about 8 days after IGP diagnosis
at nephrotic level. 

Conflicts of Interest: No conflicts declared.
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