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Abstract
The aim of this study was to check whether the sFlt-1/PIGF ratio, established as the biomarker for preeclampsia, reduces the false
positive rate of late fetal growth restriction (FGR) detection by ultrasound biometry.
This was a prospective case-control study, conducted at one regional maternity hospital in Romania. Study participants included

singleton pregnancy women for whom the estimated fetal weight (EFW) at 28 to 35 weeks was<10 percentiles and as controls,
pregnant women with EFW >10 percentiles. All pregnancies were dated in the first trimester by crown-rump-length. We also
recorded maternal characteristics, pregnancy and neonatal outcomes.
The primary outcome measures were the relation between the sFlt-1/PIGF ratio and incidence of FGR. Secondary outcome was

establishing a threshold for statistical significance of the marker and influence of other conditions (e.g., pre-eclampsia) on the
accuracy of the marker in FGR prediction.
Included in the study were 37 pregnant women and 37 controls.
When we used ultrasound (US) biometry and maternal risk factors to estimate EFW <10 percentiles, the sensitivity was 44.4%

with a specificity of 89% for an FPR (false positive result) of 10%. When we combined the US biometry and maternal risk factors with
sFlt1/PIGF ratio, for a cut off of 38, the sensitivity was 84.21%, and the specificity was 84.31% for an FPR of 10%. The cut off value
(36) did not change if we considered all cases of SGA, including those with associated preeclampsia or if we considered only FGR
cases without associated preeclampsia.
When associated with maternal factors and US biometry, the sFlt1/PIGF ratio enhanced the sensitivity for detecting late FGR.

Abbreviations: AC = abdominal circumference, ACOG = American College of Obstetricians and Gynecologists, AFI = amniotic
fluid index, AGA = appropriate for gestational age, APS = antiphospholipid syndrome, BMI = Body mass index, BPD = bi parietal
diameter, BW = birth weight, CD = caesarean delivery, CPAP = continuous positive air pressure, CRL = crown-rump length, CTG =
cardio tocography, EFW = estimated fetal weight, FGR = fetal growth restriction, FL = femoral length, FPR = false positive result, GA
= gestational age, HC = head circumference, HCG = human chorionic gonadotropine, HELLP = hemolysis elevated liver enzymes
low platelet count, IUGR = intrauterine growth restriction, IVF = in vitro fertilization, LGA = large for gestational age, MCAPI =median
cerebral artery pulsatility index, NEC = necrotizing enterocolitis, NICU = neonatal intensive care unit, PAPP-A1 = pregnancy
associated plasma protein A- 1, PE= preeclampsia, PIGF= placental growth factor, sFlt-1= soluble fmd-like tyrosine kinase-1, SGA
= small for gestational age, SLE = systemic lupus erythematosus, UAP = uterine apoplexy, UAPI = umbilical artery pulsatility index,
US = ultrasound, UtAPI = uterine artery mean pulsatility index.
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1. Introduction

Placenta insufficiency and its poor obstetrical outcomes are
correlated with an imbalance between angiogenic and anti-
angiogenic factors. The soluble fms-like tyrosine kinase 1 (sFlt-1)
to placental growth factor (PlGF) ratio, also called “the
preeclampsia (PE)” fraction, was consecrated as the biomarker
for PE detection.[1]

The aim of the study was to determine whether the serum PE
fraction can predict and confirm the suspicion of third-trimester
fetal growth restriction (FGR) suggested by US measurements
not related to PE and predict a poor outcome for these
pregnancies.

2. Methods

This was a prospective, case-control study, carried out between
01.10.2017 and 01.05.2018, in a tertiary regional public hospital
of Northeast Romania.
We included in the study pregnant women coming to our

hospital for their third trimester ultrasound (between 28+0
weeks and 34+6 weeks). All patients underwent a third-trimester
ultrasound scan with the estimation of fetal weight by
measurement of bi-parietal diameter, head circumference,
abdominal circumference, and femoral length, using Hadlock
biometry curves.
We selected for the study singleton pregnant women with the

estimated fetal weight at the 3rd-trimester US of <10 percentiles
and as controls, pregnant women with estimated fetal weight
between the 10th and the 90th percentile. The FGR definitionwas
the one provided by ACOG: “According to the guideline of the
American College of Obstetricians and Gynecologists, a fetus
with IUGR is a fetus with an estimated weight of less than the
10th percentile for gestational age.”[2]

Exclusion criteria were multiple pregnancies and pregnancies
that were not dated in the first trimester by CRL (crown rump
length). We did not exclude patients with 1st trimester evaluation
done in other centers. Written consent was obtained fromwomen
agreeing to participate in the study, which was approved by the
ethics committee of the hospital.
Blood samples for sFlt-1/PIGF assessment were obtained from

all the patients that were included in the study (in FGR group or
controls).
Other data we recorded were as follows:

1. Maternal characteristics: maternal age, racial origin, maternal
weight and height with BMI (body mass index) calculation,
method of conception (spontaneous, assisted conception
requiring ovulation drugs, IVF), cigarette smoking during
pregnancy (yes/no), patient’s medical history (chronic hyper-
tension (yes/no), diabetes mellitus (yes/no), acquired or
inherited thrombophilia, systemic lupus erythematosus, or
antiphospholipid syndrome.

2. Obstetrical history: gestation, parity, previous pregnancy with
PE (yes/no), UAP (uterine apoplexy) (yes/no), previous
children with FGR (yes/no).

3. First trimester: beta HCG and PAPPA1 values (if available)
4. Ultrasound data:

� first trimester dating of pregnancy by crown rump length
(CRL);

� 2nd- and 3rd-trimester biometry (BPD, HC, AC, FL) using
Hadlock curves, allowing the calculation of fetal weight and
the weight percentile;

� Doppler parameters: uterine artery mean pulsatility index
(UtAPI) (PI), and the presence of the notch, umbilical artery
pulsatility index PI (UAPI), median cerebral artery pulsa-
tility index (MCAPI);

� amniotic fluid index;
� placenta characteristics.

Pregnancy outcome was evaluated for gestational age at
admission, gestational age at delivery, occurrence of maternal
complications (severe PE, eclampsia, or HELLP [hemolysis,
elevated liver enzymes, low platelet count] syndrome, uterine
apoplexy). PE was defined as gestational hypertension (defined as
systolic blood pressure of at least 140mm Hg and/or a diastolic
blood pressure of at least 90mm Hg on at least two occasions at
least 6hours apart after the 20th week of gestation in women
known to be normotensive before pregnancy and before 20
weeks’ gestation) plus proteinuria (300mg or more per 24-hour
period). The rate of cesarean deliveries (CD) was reported for
fetal distress before/during labor vs CD for other indications or
vaginal delivery.
Neonatal outcome was evaluated according to neonatal weight

and height, which allowed the calculation of Rohrer ponderal
index and the classification in small for gestational age (SGA) or
appropriate for gestational age (AGA), using Lubchenco Growth
Curves and Fenton Growth Charts for premature infants,[3,4] and
the following postnatal complications: stillbirth; 5-minute and 10-
minute Apgar scores below 7; cord blood pH<7, admission to the
neonatal intensive care unit (NICU)/number of days for NICU
hospitalization; respiratory distress (severe [requiring intubation
and mechanical ventilation], medium [requiring noninvasive
respiratory support – CPAP] or mild [requiring supplemental
oxygen administration]; intraventricular hemorrhage; necrotizing
enterocolitis (NEC); hypoglycemia; hyperbilirubinemia; patent
ductus arteriosus or foramen ovalae.
We measured the maternal serum PIGF and soluble fms-like

tyrosine-kinase 1 (s-Flt-1) using Roche Elecsis Pintzcraft
Germany kit with Cobas 6000 analyzer system, Cobas e-pack,
method supported electrochemiluminescence/magnetic particle.
Blood samples could clot between 15°C and 22°C for 30 minutes.
Then, the samples were centrifuged for 15 minutes at 300g. The
serum was collected and stored at �20°C for up to 4 days, and
then it was stored at �70°C.
We compared the values of PIGF, sFLT-1, and the sFLT1/PIGF

ratio of participants and controls.
Statistical data were analyzed with IBM SPSS statistical

software, version 2018. The types of data we analyzed required
the following tests:

� for the real, numerical data of the continuous type, we used the
t test, and the Mann Whitney U test, respectively,

� for categorical data, we used the chi-square test and in special
cases, Fisher approximation. P < .05 was considered
statistically significant.

For the ROC curve, we determined the cutoff using the
minimal distance for optimization.
The size of the study group and controls was determined by the

number of cases included in the given period, and the matching
1:1 with controls according to the inclusion and exclusion
criteria.
The study was approved by the Ethics Committee of Cuza

Voda University Hospital, Iasi- Romania. The informed consents
were signed by all the patients from the study and control groups.
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3. Results

Between 01.10.2017 and 01.01.2018, we enrolled 37 partic-
ipants and 37 controls. The maternal characteristics, the US and
biochemical marker results as well as the neonatal outcomes are
presented in Tables 1–3.
The characteristics of the study population are presented in

Table 1.
No significant differences were found between participants and

controls for maternal age, maternal BMI, gestational age at the
moment of recruitment, racial origin (all subjects being

Caucasians), smoking and alcohol consumption (no alcohol users
among participants or controls), personal history of chronic
hypertension, diabetesmellitus, SLE orAPS, and for the obstetrical
history data mode of conception (spontaneous or in-vitro
fertilization IVF), gestations, parity, and previous hypertension
induced by pregnancy or preeclampsia and its complications,
eclampsia, HELLP syndrome, and uterine apoplexy.
Data are presented as median (interquartile range), mean ±

standard deviation, or n (%). Comparisons between outcome
groups were calculated using chi-square test or Fisher exact test
for categorical variables and Mann–Whitney U test or Student t

Table 1

Characteristics of the study population of pregnant women from the FGR group vs control group.

Characteristics
FGR Group

N=37 [CI 95]
Control group
N=37 [CI 95] Statistical test applied P

Maternal characteristics
Maternal age (years) 29 [26–34] 29 [24–33] Mann Whitney test .92
Maternal weight (kg) 75.23±12.56 72.15±12.55 Student t test .312
Maternal height (cm) 162.34±4.62 164.4±5.56 Student t test .09
Maternal BMI 28.50±4.33 26.64±4.11 Student t test .072
Racial origin

Caucasian
37/37 37/37 _

Smoking 6/37 (16.2%) 10/37 (27%) Chi-square test .20
Chronic hypertension 5/37 (13.5%) 1/37 (2.7%) Fisher test .19
Diabetes mellitus 1/37 0/37 Fisher test .49
SLE or APS 1/37 0/37 Fisher test .49
Obstetrical history -
Mode of conception

- Spontaneous
- Ovulation drugs=0
- In-vitro fertilization

2/37 IVF 1/37 IVF Fisher .61

Gestation 1 [0–3] 1 [0–9] Mann Whitney test .54
Parity 0 [0–2] 1 [0–3] Mann Whitney test .045
Previous pregnancy-induced hypertension 4/37 (10.8%) 2/37 (5.4%) Fisher .43
Previous PE, E, HELLP, UAP 6/37 0/37 Fisher .03
FGR at previous pregnancies 4/37 0/37 Fisher .51

Table 2

Ultrasound (US) data at the moment of recruitment and CTG data and biochemical markers of the assessed pregnancies.

Characteristic
FGR group
N=37

Control group
N=37 Statistical test applied P

First trimester PAPPA1 (MoM) 0.71±0.56 0.93±0.50 Student t test .23
First trimester beta HCG (MoM) 1.66±2.04 1.28±0.75 Student t test .48
GA at inclusion (weeks+days) 32.8[32.2–33.4] 32.9[32.6–33.3] Mann Whitney test .48
US weight percentile at the moment of inclusion in the study 6.4±3.36 46.7±21.58 Student t test <.001
PI-UA >1of at least one UA 10/37 (27%) 5/37 (13,5%) Fisher .21
Notch presence at least to one UA 9/37 (24.3%) 1/37 (2.7%) Fisher .04
PI umbilical artery>1 22/37 (59.4%) 8/37 (21.6%) Chi-square <.001
Null or inverted end diastolic flow umbilical artery: Absent/ negative=pathologic 2/37 (5.4%) 0/37 (0) Fisher .494
PI cerebral artery

PI< 1.5=pathologic
19/30 (63.3%) 10/24 (41.6%) Chi-square .113

Cerebro-Placental Index<1 10/37 0/37 Fisher .28
Amniotic index 15/37 (40.5%) 5/37 (13.5%) Fisher <.001
Cardiotocography at the moment of fetal extraction –

Abnormal variability 7/37 0/37 Fisher .011
Presence of decelerations 4/37 0/37 Fisher .11
PIGF (ng/mL) 86.6 [42.2–155.35] 459.3 [276.3–1387] Mann Whitney test <.001
sFlt-1 (ng/mL) 6394 [3703.5–10187.5] 2402 [1491–3098] Mann Whitney test <.001
sFlt-1/PIGF ratio 103.6 [29.2–194.2] 5.20 [1.54–9.34] Mann Whitney test <.001
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test for continuous variables. P< .005 was considered statisti-
cally significant.
APS=antiphospholipid syndrome; GA=gestational age; SLE

= systemic lupus erythematosus; PE=preeclampsia, E=eclamp-
sia, HELLP=hemolysis, elevated liver enzymes, low platelet
count; UAP=uterine apoplexy;
Table 2 shows ultrasound pregnancy data at the moment of

recruitment: estimation of biometrical age, weight percentile,
pulsatility index (PI) of the uterine arteries and the presence/
absence of the notch, PI for umbilical artery, cerebral artery and
the cerebro-placental index value, amniotic fluid index (AFI);
CTG data including abnormal variability and the presence of
decelerations; some first trimester biochemical marker values
(PAPPA1 (MoM) and beta HCG (MoM) (when available); as
well as the angiogenic marker values (sFlt-1, PIGF) and the sFlt-1/
PIGF ratio.
Average PIGF level among pregnant women with FGR was

significantly lower than that of the control group (86.6 and
459.3, P< .001).
The average sFlt1 levels in pregnancies complicated by FGR

was higher than among normal pregnancies (6394 and 2402,
P< .001).
The sFlt-1/PIGF ratio among FGR vs normal pregnancies was

(103.6 vs 5.20), significantly higher (P< .001).
The ROC curve (Fig. 1) was calculated splitting the enrolled

cases into SGA (pathological condition) and AGA/LGA (normal
condition), according to the neonatal evaluation (using the
neonatal growth curves Lubcenco and Fenton for preterm
newborns).[3,4] We considered the sFlt-1/PIGF ratio as a variable.
We considered, this time, all patients enrolled (including those

who developed PE and its complications during the current
pregnancy).
We found a cutoff value of 36.065 with a sensitivity of 86.4%

and a specificity of 80.8%, very close to the cutoff for
preeclampsia found by Zeisler (38)[1]

Because preeclampsia is associated with high values of the
sFlt1/PIGF ratio 1, we recalculated the ROC curve after the
exclusion of patients who developed PE and its complications
(pre-eclampsia, HELLP syndrome, uterine apoplexy), not to bias
the results.
The new ROC curve is presented in Figure 2, after the

exclusion of 5 participants, 4 with preeclampsia and one with
uterine apoplexy. No participants with eclampsia or HELLP
syndrome were enrolled in our study.
In this case, the cutoff value did not change (36.065), but a

lower sensitivity (82.4%) and a higher specificity (84.8%) were
registered.

Table 3

Perinatal and neonatal outcomes of FGR group and controls.

Outcome
FGR Group
N=37

Control group
N=37 Statistical test applied P

Chronologic age at the moment of delivery 37 [33.5–38] 38[38–39] Mann Whitney test <.001
Type of delivery (cesarean/total deliveries) 31/37 (83.7%) 26/37 (70.2%) Fisher .39
SGA/ total 22/37 0/37 Fisher <.001
Sex (Female) 20/37 20/37 Chi- square test .09
5 minutes APGAR<7 9/37 (24.3%) 3/37 (8.1%) Chi- square test .058
Meconium-stained amniotic fluid 5/37 (13.5%) 4/37 (10.8%) Fisher .9
Cord blood pH <7 1/37 0/37 Fisher .99
Admission to the NICU 11/37 (29.7%) 3/36∗∗ (8.3%) Chi- square test .37
No of days in the NICU 32.55+/�26.546 11.5+/�7.141 Fisher .40
Respiratory distress: severe/medium/mild 15/37 6/36∗∗ Fisher .03
Intraventricular hemorrhage 6/37 2/36 Fisher .15
Necrotizing enterocolitis 7/37 0/36 Fisher .005
Hypoglycemia 4/37 2/36 Fisher .61
Hyperbilirubinemia 12/37 10/36 Fisher .02
Hypocalcemia 15/37 6/36 Fisher .5
Patent ductus arteriosus or foramen ovalae 8/37 3/36 Fisher .09
Stillbirth (antepartum death) 1/37 0/37 –

Gestational HTA during the assessed pregnancy 6/36 1/36 Fisher .10
PE, E, HELLP, UAP during the assessed pregnancy 1/37 0/36 Fisher .49

∗Rohrer ponderal index was calculated using the equation birth weight/crown-heel length �100.[5]

Percentiles on the Lubchenco and Fenton curves were evaluated for each case, allowing division of the SGA cases into symmetric and asymmetric.[3,4]

∗∗ One control died in utero from acute hemolytic anemia produced by parvovirus infection.

Figure 1. Receiver-operating characteristics curve calculating the cutoff value
for the sFLT-1/PIGF ratio in the detection of SGA including all cases and
controls.
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Figure 3 represents the flow chart with the outcome of
pregnancies included in the study, according to the sFlt-1/PIGF
ratio, when we considered the cutoff value of 38.
When we used ultrasound biometry alone for the EFW<10th

percentile, the sensitivity was 44.4%with a specificity of 89% for
a false-positive rate of 10%.
When we combined the ultrasound EFW<10th percentile with

the sFLT-1/PIGF ratio>38, the sensitivity became 84.21%with a
specificity of 84.31% for an FPR of 10%.

4. Discussion

4.1. What is already known on this topic?

FGR is a condition responsible for many poor neonatal
outcomes, requiring hospitalization in a neonatal intensive care
unit (NICU). During pregnancy, FGR status is suspected initially
by serial symphysis-fundal height measurements. But the
performance of this screening method is poor, with less than a
30% detection rate.[6,7]

A meta-analysis performed by Goto[8] to evaluate the use of
symphysis-fundal height for prediction of low birthweight and
small for gestational age found a sensitivity to predict low birth
weight of 0.72 with a specificity of 0.73 and a sensitivity to
predict small for gestation age of 0.73 for a specificity of 0.87,
suggesting that symphysis-fundal height is unsuitable for primary
screening of low birthweight or small for gestational age.
The next step was to estimate fetal weight by ultrasound

biometry, measuring HC, BPD, CA, and LF, using reference
curves, but this method also presents errors.
Figueras et al[9] published a metanalysis of 13 series of

routine ultrasound screenings that were performed at a mean
gestational age >32 weeks. Articles published since 2012,
including 22,927 pregnancies with 1776 SGA babies, (SGA
defined as BW<10th percentile or<5th percentile), and found an
area under the curve of 88.2% (95%CI, 85.4–91%). In other
words, for a false-positive rate of 10%, the resulting detection
rate was 70% (95% CI, 62–78%).
Another promising approach is to add serum biomarkers when

the suspicion of FGR is raised by third trimester scan biometry
and maternal factors.

The first biochemical markers analyzed were those performed
for other indications, such as fetal aneuploidies.
Low serum concentrations of PAPP-A1 in the first or second

trimester are associated with a high risk of FGR.[10,11]

The second trimester biomarkers for aneuploidies can also
predict placentally related pregnancy complications. Thus, an
elevated alfa fetoprotein>2MoM,[12–14] inhibin A ≥2MoM, uE3
(�0.5MoM) are associated with high risk of SGA,[14] whereas the
association of a high beta HCG with SGA is controversial. Some
studies show a correlation,[13,15] whereas others do not report the
same correlation.[14]

Other serum markers analyzed were angiogenic factors, such
as PIGF, sFLT1, sFLT1/PIGF ratio, serum endoglin, PP13, and
hormonal factors, such as ADAM12, hLP, and DLK.[16]

The reason for using angiogenic biomarkers is that placental
insufficiency is related to impaired angiogenesis.
The practical utility of the angiogenic fraction, sFLT1/PIGF

ratio, has already been demonstrated in preeclampsia screening.
Zeisler et al, in the PROGNOSIS study, showed its predictive
value for preeclampsia, finding a cutoff value of 38.[1] Many
studies confirm the role of angiogenic fraction (sFlt-1/PIGF ratio)
in the detection of preeclampsia,[17–19] some of them finding the
same cutoff value of 38 as in our study.[18–20] Fewer studies have
analyzed the role of placental angiogenic factors in predicting
other poor pregnancy outcomes due to placental insufficiency, for
example, uterine apoplexy,[20,21] fetal growth restriction[16,19,22–25]

in utero fetal death,[22] early pregnancy loss,[26] and some cases of
preterm delivery.[22]

Many studies suggest that adding angiogenic biomarkers to the
routine third-trimester scan and maternal risk factors improves
the detection rate of SGA.
Thus, Bakalis et al,[27] in a routine screening for delivery of

SGA neonates by a combination of maternal characteristics,
medical history (maternal factors) and EFW from ultrasound
biometry performed at 30 to 34 weeks’ gestation, found a 10%
false-positive rate (FPR), 80%, 87%, and 92% of SGA neonates
delivered <5 weeks following assessment with a birth weight
<10th, <5th, and <3rd percentiles, respectively; the respective
detection rates for SGA neonates delivering ≥5 weeks following
assessment were 53%, 58%, and 61%.
When adding an angiogenic biomarker at the previous

screening, at a 10% false-positive rate, the prediction rate rises
to 85%, 93%, and 92% in the detection of SGA neonates
delivering<5weeks followingassessmentwithbirthweight<10th,
<5th and <3rd percentiles, respectively; the respective detection
rates of combined screening for SGAneonates delivering≥5weeks
following assessment were 57%, 64%, and 71%.[23]

4.2. The strength of the present study

Our study confirms the idea that by adding angiogenic
biomarkers (sFLT1/PIGF ratio) to ultrasound biometry, we
can increase the sensitivity of screening for late SGA. When we
used ultrasound biometry alone for the estimation of fetal weight
<10th percentile, the sensitivity was 44.4% with a specificity of
89% for a false-positive rate of 10%. When we combined the
ultrasound EFW <10th percentile with the sFLT-1/PIGF ratio
>38, the sensitivity became 84.21%with a specificity of 84.31%
for an FPR of 10%.
Other studies that investigated the role of the sFlt1/PIGF ratio

to identify the fetal growth restriction did not exclude the
association of FGR with other pathologic outcomes connected to

Figure 2. Receiver-operating characteristics curve calculating the cutoff value
for the sFLT-1/PIGF ratio in the detection of SGA when PE and its
complications (pre-eclampsia, HELLP syndrome, AUP) (n=5) are excluded.
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placental insufficiency, such as preeclampsia, eclampsia, HELLP
syndrome, uterine apoplexy that can bias the results. Komwi-
laisak published such a study, arguing that “in daily practice,
these conditions are frequently associated, so the study reflects the
reality and its results could be generalizable”.[25]

Our study demonstrated that the sFlt1/PIGF ratio is a useful
biochemical marker in identifying FGR cases. More than that,
our study calculated the cutoff value for this ratio of 36.05, very
close to the cutoff of the same ratio when screening for
preeclampsia (38).[1]

This cutoff value does not change if we consider all cases of
SGA, including those with associated preeclampsia and/or its
complications to the ongoing pregnancy or if we consider only
FGR cases without associated preeclampsia.

The limitation of the study is the small number of participants
and controls. Nevertheless, using the sample size was calculated
using the 2-sided test as published by John Wiley & Sons on
behalf of the World Health Organization in 1990. Based on the
article of Wallner,[28] the formula is:

n ¼ 2d2ðZ1� a=2þ Z1� bÞ2
ðm1 � m2Þ2

a = 0.05 (Type I error)
b = 0.2, Power = 80%
Z a/2 = 95% CI
Z b = 0.84 (Type II error)
sFlt-1 of IUGR group = 4479

Figure 3. Flow chart representing the outcome of pregnancies in participants enrolled, according to sFlt-1/PIGF ratio, for a cutoff of 38.
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sFlt-1 of control group = 2199
d = standard deviation of the outcome = 2633
sample size n = 21/group
So the number of cases and controls was satisfactory for the

study.

4.3. What are the implications for public health practice?

The third trimester screening for PE or SGA does not allow us to
apply primary prevention because the administration of low-dose
aspirin after 16 weeks does not prevent the subsequent
development of PE or SGA.[29–31]

So, the objective of the screening for SGA in the third trimester
(28–35 weeks) is to identify a high-risk group that needs closer
monitoring, referral for a third-degree pregnancy, and a better
evaluation of the proper time of delivery.

5. Conclusions

The use of the sFlt1/PIGF ratio has already entered current
practice for the diagnosis andmanagement of preeclampsia, but it
is also useful in other pathologies related to placental
insufficiency, one of them being fetal growth restriction. To
screen for FGR, we can use the same cutoff value of 38, like for
preeclampsia, and the presence of an associated preeclampsia
seems not to have biased the results.
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