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ABSTRACT

Background: Preeclampsia [PE] is one of the commonest medical emergencies. It had high morbidity for the mother and her
infant. Early diagnosis could reduce such morbidity.

Aim of the work: To evaluate the role of maternal serum placental protein [PP13] levels and uterine artery Doppler in early
prediction and prognosis of preeclampsia.

Patients and Methods: The study included 60 pregnant women in their first and early second trimester with high risk for
preeclampsia. Patients were divided into three groups: control, mild and sever preeclampsia. All were subjected to
proper history taking, clinical and obstetrical examination, laboratory investigations and ultrasound examination.

Results: Cesarean delivery was significantly increased in preeclampsia compared to controls [55% of mild and 20% of severe
disease compared to 15% of controls]. Both uterine artery resistance index [RI] and pulsatility index [PI] were
significantly increased in PE when compared to control and in severe when compared to mild PE groups. Finally,
PP13 was significantly decreased in patients with severe PE [171.7+35.9] when compared to mild PE [213.1+41.8]
or control group [254.8+£51.1]. In addition, there was significant decrease in cases with mild PE when compared to
control group. Finally, there was inverse [negative], moderate and statistically significant correlation between PP-
13 from one side and each of systolic BP, diastolic BP, uterine artery Rl and PI. In addition, both Rl and PI were
proportionally correlated with Pl and RI.

Conclusion: The present study showed that PP13 combined with Pl or Rl can predict PE with a good sensitivity and specificity.
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INTRODUCTION

Preeclampsia [PE] is one of the leading etiologies
of maternal morbidity and mortality all over the world
complicating about 5% of pregnancies ['l.

The diagnosis is based mainly on elevated blood
pressure [BP], especially new onset hypertension
[systolic blood pressure = 140 mmHg, or diastolic =
90 mmHg], with proteinuria or other manifestations
such as renal impairment, thrombocytopenia,
hepatic dysfunction, pulmonary edema, or cerebral/
visual disturbances [2.

Abnormal remodeling of the maternal spiral
arteries is the main pathoetiologic mechanism of PE.
This remodeling creates an ischemic placenta with
release of different factors responsible for patho-
physiology of the disease [l. However, the actual
pathophysiological mechanisms of PE remain
unclear and management options are relatively
limited (4. Thus, accurate prediction of PE is crucial
to identify patients who require more intensive
monitoring, with early intervention by potential
preventive measures B,

Prediction algorithms using maternal risk factors,
doppler study of uterine arteries, mean arterial blood
pressure and other maternal biochemical factors
were developed with variable predictive value [,

Placental protein 13 [PP13] is an exclusive
protein expressed by the placenta. It plays
a significant role in adhesion of the placenta to the
uterus and expansion of maternal arteries by
remodeling "1,

It was studied as an early predictor of PE 8] and
was recently incorporated in composite predictive
models along with uterine artery Doppler findings
and other biochemical markers [0 However, no
consensus about its predictive role is reached yet.

AIM OF WORK

The current work aims to evaluate the role of
maternal serum PP13 levels and uterine artery
Doppler in early prediction and prognosis of
preeclampsia.

PATIENTS AND METHOD

The present study is a prospective longitudinal
clinical study was conducted at Al-Azhar University
Hospital, Damietta in the period from January, 2018
through December, 2018. The study protocol was
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approved by the local institutional review board (IRP)
and all patients gave informed consent before
participation in the study. The study includes 60
pregnant women (convenient sample) in their first
trimester and early second trimester between 11+0
and 13* 8 weeks’' gestation with high risk for
developing PE. Risk factors included family history
of preeclampsia, diabetes and hypertension, history
of smoking and obesity. Patients were included in the
study on the basis of the following criteria and were
divided into three groups control [Group 1], mild
preeclampsia [Group 2] and sever preeclampsia
[Group 3].

Inclusion criteria were: 1] Singleton pregnancy
with gestational age between 11 +0and 13*6 weeks,
2] Age 20-30 years old, and 3] Nullipara & multipara

Exclusion criteria were: 1] Multiple pregnancy
and any disease accompany with increased PP13 as
[renal disease, chronic hepatitis, cardiovascular
disease, and some hematological disease], 2]
Diabetes, and 3] Essential hypertension.

All patients were subjected to the following: A].
Proper history taking, B]. Thorough clinical and
obstetrical examination, measurement of systolic
and diastolic blood pressure, urine check for
proteinuria and check for edema, C]. Laboratory
investigation included 1]- Routine investigation
[Complete blood counting [CBC]: by automated
blood counter [SysmexXs- 500I, Japan]. Serum
creatinine, serum Albumin, serum total protein, ACR
in urine, serum cholesterol: measured by fully
automated chemistry analyzer [Bechman coulter AU
480, Irland], 2] Specific investigation [Assessment of
serum PP13 levels in the first trimester by taking 5ml
from blood to make ELISA technique using Techan
Austria GmbH 5082 Grodig Austria Model: Sunrise
Basic Tecan]. It was carried out as descried by El
Sherbiny et al. [7], D. Doppler assessment of uterine
artery done by Voluson 730 [USA] via a trans-
abdominal 3.5-MHz. Using pulsed wave Doppler,
flow velocity waveforms from the ascending branch
of the uterine artery at the point closest to the internal
os are obtained, with the Doppler sampling gate set
at 2mm. Care is taken to use the smallest angle of
insonation [<30] in order to achieve the highest
systolic and end-diastolic velocities. When three
similar successive waveforms are obtained, the
pulsatility index [PI] and resistivity index [RI] can be
measured. The mean PI & Rl were calculated as the
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average reading.

Statistical analysis: Data were fed to statistical
package for social science (SPSS) versions 17
under the platform of Microsoft Windows. Numerical
data were presented in the form of mean+SD while
categorical variables were expressed in the form of
count and percentage. Comparison of numerical
data were performed by one-way analysis of
variance (ANOVA), while categorical data were done
using Chi-square test. ROC curve analysis was used
to detect diagnostic test sensitivity, and correlation
between variables was calculated by Spearman's
correlation coefficient. P value < 0.05 was
considered significant.

RESULTS

Results of the present study revealed that, there
was no significant difference between control group,
mild and severe preeclampsia, regarding patient
demographics, gravidity parity, gestational age, or
miscarriage. However, there was significant
difference regarding mode of delivery, where
cesarean delivery was significantly increase in
patients with preeclampsia when compared to
control group [55% of patients with mild disease and
20% of severe disease compared to 15% of controls
delivered by cesarean delivery] [Table 1].

In the present study, blood pressure was
significantly increased in patients with preeclampsia

when compared to control group and in severe when
compared to mild PE. In addition, both uterine artery
Rl and Pl were significantly increase in PE when
compared to control and in severe when compared
to mild PE groups. Finally, PP13 was significantly
decreased in patients with severe PE [171.7+35.9]
when compared to mild PE [213.1£41.8] or control
group [254.8+£51.1]. In addition, there was significant
decrease in cases with mild PE when compared to
control group. Otherwise, no significant difference
was reported between groups regarding other
laboratory data, clinical data or fetal anthropometry
[Table 2].

In addition, there was inverse [negative],
moderate and statistically significant correlation
between PP-13 from one side and each of systolic
BP, diastolic BP, uterine artery Rl and PI. In addition,
both Rl and Pl were proportionally correlated with PI
and Rl [Table 3].

Finally, PPI-13 had a sensitivity of 78.1% n
diagnosis of PE at a cutoff of 221.9, and a sensitivity
of 75.0% in diagnosis of severe PE at a cutoff value
of 179.9. On the other side, Pl had sensitivity of
81.3% and 75.0%, while RI had sensitivity of 75.0%
and 68.8%, and both PP12 combined with Pl had
sensitivity of 90.6% and 75.0%, while PP13
combined with Rl had sensitivity of 84.4% and 75.0%
for diagnosis of PE and severe PE respectively
[Table 4].

Table [1]: Comparison between the studied groups regarding patient characteristics

Controls Mild PE Severe PE P value
n=20 n=20 n=20 u
| Age [years] mean + SD 246+3.0 24347 244+48 0.99
. Urban 8 [40.0] 6 [30.0] 10 [50]
0,
Residence n [%] Rural 12 [60.0] 14 [70.0] 10 [50] 043
. Housewife 15 [75.0] 12 [60.0] 9[45.0]
0,
Occupation n %] Working 5 [25.0] 8 [40.0] 11 [55.0] 015
Low 15 [75.0] 12 [60.0] 11[55.0]
0,
SES n [%] High 5 [25.0] 8 [40.0] 9 [45.0] 0.39
Gravidity 20+1.0 19+09 1610 0.49
Parity 0.8+0.9 0.7+08 06+08 0.63
Gestational age [weeks] 158+19 150+1.8 16.2+1.8 0.18
Delivery Not then 10 [50.0] 7(35.0] 630.0] 0.013*
Vaginal 7135.0] 2[10.0] 10 [50.0]
cs 3[15.0] 11 [55.0] 4[20.0]
Miscarriage 115.6] 4 [25.0] 116.2] 0.18

PE: Preeclampsia, SES: Socioeconomic status; APH: antepartum hemorrhage, IUGR: Intrauterine growth restriction
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Table [2]: Clinical, laboratory data, fetal anthropometry among studied groups

Controls Mild PE Severe PE P value
n=20 n=20 n=20
ggralcal BMI [Kg/m2] mean + SD 344142 342+32 36.0+5.0 0.45
SBP [mmHg] mean + SD 113.6 £ 3.3 145.6 + 4.8*# 179.4 £13.9* 0.0001
DBP [mmHg] mean + SD 75.0+4.2 96.6 £4.7 113.1+£13.8 0.0001
Pulse [nmHg] mean £ SD 88.1+£6.9 83.8+7.0 89.1+£8.0 0.1
Temperature [nmHg] mean £ SD 37.0+£0.2 37.0£0.2 36.9£0.3 0.51
Laboratory Hb [gm/dI] 11.4+£13 11.7£1.0 10.7+£1.2 0.057
Data Platelets [x1043/ml] 266.8 + 51.7 270.1 £ 64.2 234.8 £ 60.4 0.17
WBCs [x1043/ml] 7215 6.6+£1.7 76£1.7 0.20
AST [IU/ml] 326+115 21779 348+93 0.11
ALT [IU/ml] 38.3+18.2 203+75 35.8+10.2 0.12
Serum Albumin [mg/dI] 3.8+0.3 3.7+£0.2 3+0.3 0.44
Serum Creatinine [mg/dl] 08+0.2 0.8+0.1 1.3+0.1 0.34
Serum Urea [mg/dl] 31.9+158 21.3+38 249+158 0.08
PP13 [pg/ml] 254.8 £ 51.1 2131 £ 41.8°# 171.7£35.9* | <0.001
Fetal BPD [mm] 36.3+5.2 345+48 333+54 0.29
Anthropometry FL [mm] 21.7+£4.7 19.8£4.6 18.3+4.6 0.3
AC [mm] 107.8 £15.3 101.6 £12.7 100.9 £ 16.9 0.21
Uterine artery RI 0.73 £ 0.07 0.76 * 0.08*# 0.81 £ 0.05* 0.008
Doppler P| 1.67£0.26 1.85 + 0.25*# 20+012¢ | <0.001

SBP: systolic blood pressure, DBP: diastolic blood pressure. PE: preeclampsia, Hb: hemoglobin, WBCs: White blood cells, AST: Aspartate
transferase, ALT: Alanine transferase, PP13: Placental protein-13, BPD: Biparietal diameter, FL: femur length, AC: abdominal circumference, RI:
resistive index, PI: pulsatility index. * Significant versus controls; # significant results versus severe PE

Table [3]: Correlation between PP13 and ultrasound with various clinical and laboratory data

PP13 RI Pl

r p r p r p
Age 0.12 0.38 0.07 0.62 0.035 0.8
Gravidity -0.017 0.90 -0.04 0.76 -0.046 0.74
Parity -0.007 0.96 0.025 0.85 0.01 0.94
Gestational age -0.15 0.28 0.08 0.56 0.09 0.49
BMI 0.067 0.64 0.11 042 0.03 0.79
SBP -0.57 <0.001 0.38 0.005 0.51 <0.001
DBP -0.58 <0.001 0.32 0.019 0.47 <0.001
Pulse 0.009 0.94 -0.01 0.93 -0.07 0.58
Temperature -0.017 0.91 -0.25 0.07 -0.22 0.11
Hb 0.12 0.38 -0.049 0.73 -0.06 0.56
Platelets 0.14 0.31 -0.19 017 -0.28 0.14
WBCs -0.11 0.42 0.01 0.94 0.12 0.38
AST -0.03 0.78 -0.06 0.67 -0.04 0.74
ALT 0.06 0.66 -0.08 0.54 -0.04 0.75
Serum Albumin 0.056 0.7 0.2 0.16 0.09 0.5
Serum Creatinine 0.08 0.58 -0.14 0.3 -0.07 0.59
Serum Urea -0.097 05 -0.04 0.75 0.028 0.84
PP13 -0.42 0.002 -0.46 0.001
BPD -0.15 0.26 0.086 0.54 0.1 0.46
FL -0.13 0.36 0.04 0.75 0.07 0.62
AC -0.15 0.27 0.046 0.74 0.08 0.57
RI -0.42 0.002 0.88 <0.001
Pl -0.46 0.001 0.88 <0.001

PE: preeclampsia, BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure, Hb: hemoglobin, WBCs: White
blood cells, AST: Aspartate transferase, ALT: Alanine transferase, PP13: Placental protein-13, BPD: Biparietal diameter, FL: femur
length, AC: abdominal circumference, RI: resistive index, PI: pulsatility index.

531



El-hassab MS, et al.

Table [4]: Value of PP13 in prediction of PE and PE severity

PPI-13 Pl RI PP13 combined with Pl | PP13 combined with Rl
PE Severity | PE | Severity | PE | Severity PE Severity PE Severity

Cut-off 221.9 179.9 1.99 2.0 0.8 0.81

AUC 0.81 0.81 0.76 0.77 0.73 0.67 0.86 0.83 0.83 0.82
P value 0.0001 | 0.003 |0.002| 0.009 |0.007 | 0.11 0.0001 0.001 0.0001 0.002
Sensitivity | 78.1 75.0 81.3 75.0 75.0 68.8 90.6 75.0 84.4 75.0
Specificity | 88.9 87.5 72.2 68.7 66.7 50.0 77.8 75.0 66.7 75.0

DISUCSSION and PE groups. The current work found that PP13 is

The present study aims to evaluate the role of
maternal serum PP13 levels in combination with
uterine artery Doppler in early prediction and
prognosis of preeclampsia. Comparison between the
studied groups regarding the reported investigations
showed that PE patients had significantly lower
PP13 when compared with controls. Also, patients
with mild PE had significantly higher PP13 when
compared with those with severe PE. These findings
are in agreement with the study of Odibo et al. ("1,
In their prospective study on 40 PE women and 410
controls, PE women had significantly lower levels of
PP13. Also, our findings are in accordance with the
Egyptian study of El Sherbiny et al. I, who
compared serum levels of PP13 between 50 PE
women and 50 healthy controls. The maternal serum
values of PP13 in the preeclamptic group were
[157.9 £ 45.5 pg/mL], which is markedly reduced
than control group [225.3 £ 67.3 pg/mL]. Likewise, in
the study of Meiri et al.l®l, PP13 values were
significantly reduced in PE when compared with
pregnant healthy controls. The association between
PP13 and PE severity was recognized in the study
of Moslemi Zadeh et al. ['2. In their case-control
study on 1500 women, patients with severe PE had
significantly lower PP13 levels when compared with
patients with mild PE and controls as measures in
the first or second trimesters. Moreover, in the study
of De Villiers et al. ['3], the authors reported that
in severe PE, the median PP13 value was 35.8
pg/mL and in PE pregnancies delivered before the
week 34, the median concentration was was 30.6
pg/mL, while in controls, it was 54.8 pg/mL.

In contradiction to these results, Seravalli et al.
(4], found that in low risk 668 patients who did not
obtain aspirin, PP-13 values were not associated
with pre-eclampsia, small for gestational age (SGA)
or the both of them. Also, in the study of Chalova et
al. BB, there were no significant differences in the
mean values of PP13 between 11-13 weeks of
pregnancy and 20 weeks of gestation in the control
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a good predictor of PE development. These results
agree with Romero et al.l'®l who found that serum
PP13 values in the first trimester was significantly
reduced in patients who had preterm and early-
onset PE than in those with normal pregnancies.
Also, in the study of Luo and HanPl on 33
preeclamptic and 71 healthy pregnancies, the
authors found that maternal serum levels of PP13,
sFIt-1 and FSLT3 play an important role in predicting
late-onset preeclampsia. In addition, the former
study of De Villiers et al. [3], found that first trimester
serum PP13 can predict the development of severe
preeclampsia at the third trimester.

In contrast, a subsequent meta-analysis found
that PP13 of the first trimester, combined with other
maternal characteristics and other serum biomarkers
was insufficient for screening and prediction of
females at risk!'7l. Also, in the study of Ceylan et al.
(8], on 30 pre-eclampsia patients and 90 control
pregnant women, there was no significant
relationship between PP-13 and early pre-
eclampsia, nor with late pre-eclampsia. In addition,
the present study found that uterine artery RI in
prediction of PE had a sensitivity and specificity of
75.0 % and 66.7 % respectively. This agrees with
Bhattacharyya et al. [ study, who studied the role
of uterine artery RI at mid-trimester in prediction of
preeclampsia. They found that sensitivity and
specificity were 73.33 and 86.48 % in high-risk and
57.14 and 95.83 % in low-risk group, successively.

Also, our study found that uterine artery PI could
predict PE at a sensitivity and specificity of 81.3 %
and 72.2 %. However, in the study of Demers et al.
201, first-trimester uterine artery [UtA] pulsatility index
[PI] was associated with preterm but not with term
PE. However, in the study of Myatt et al. [2!], uterine
artery Doppler measurements prior to 21 weeks of
gestation [median 16.6 weeks] showed low (poor)
sensitivity for prediction of preeclampsia overall in a
well-characterized, low-risk, nulliparous females.

Importantly, the present study showed that PP13
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combined with Pl or Rl can predict PE with a good
sensitivity and specificity. These results are
supported by the conclusions of Giguére et al. 122,

In their systematic review, they found that in high-
risk females, the combination of PP13 and pulsatility
index in first trimester yielded a 90% and 90% for
sensitivity and specificity respectively. Moreover, in
the study of Khalil et al. [23], the authors examine the
predictive value of the combination of first-trimester
serum PP13, uterine artery Doppler Pl and pulse
wave analysis and to assess concurrent and
contingent strategies using this combination for
assessing the risk of pre-eclampsia in females at
high-risk. They found that combination of PP13,
uterine artery Pl and pulse-wave analysis is
promising for the prediction of PE in females at
higher risk and may be of value in the clinical
practice.

In comparison, the study of Spencer et al.[24],
found that late second-trimester PP13 alone is
unlikely to be of value in prediction of PE and early
PE, and its predictability does not augmented when
coupled with second-trimester Doppler Pl or other
potential biochemical indicators.

Also, in the study of Akolekar et al. ], the
authors concluded that while PP13 is implicated in
the pathogenesis of impaired placentation and
subsequent occurrence of early-PE, estimation of
this placental product is unlikely to be useful in
screening for the disease at 11-13 weeks.

In conclusion, the present study showed that
PP13 combined with PI or RI can predict PE with a
good sensitivity and specificity. However, these data
must be used in caution due to small sample size
included in each group. Future, large scale studies
are recommended before globalization of these
results.
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