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Role of Soluble FMS-Like Tyrosine
Kinase (SFLT-1) /Placental Growth
Factor (Plgf) Ratio as Prognostic
Marker for Cases of Preeclampsia

Abstract

Objective: The aim of this study is to identify the role of sFIt-1/PIGF ratio as a prognostic marker for
cases of preeclampsia.

Patients and methods: The current study is a case control study that was conducted over 90 cases of
primigravida patients, 24-34 weeks of gestation, randomly selected patients from outpatient clinic and ER
of Ain Shams Maternity Hospital, they were classified into two groups, first group is preeclampsia group
which was 45 preeclamptic pregnancies (preeclampsia patients and cases with severe criteria) and the
second group was control group which was 45 normal pregnancies. Each patient was examined by sFlt-1/
PIGF ratio immunoassay kits.

Results: In our study we have found that there was statistically significant positive correlation
between the sFIt-1/PIGF ratio and blood pressure in 24-34 weeks. The correlations between the sFlt-1/
PIGF ratio and other laboratory markers were statistically significant as well. In the 24-34 weeks PE group,
AST, ALT were positive meanwhile Platelet count yielded only a highly significant negative correlation
to the sFIt-1/PIGF ratio. We analyzed the time to delivery in all 45 patients with PE/HELLP within 2 days
(24 patients), 2-7 days (10 patients), and later than 7 days (11 patients). Patients with interval to delivery
within 2 days showed a higher sFlt-1/PIGF ratio, the sFIt-1/PIGF ratio in patients delivering within 2 days
was (610.85). Patients with interval to delivery within 2-7 days exhibited a sFlt-1/PIGF ratio of (499.7).
However, patients delivered later than 7 days had a sFIt-1/PIGF ratio of (230.43). For all PE/HELLP
patients group (24-34 weeks), a sFIt-1/PIGF ratio greater than 590.1 (413.7 — 611.1) is associated with an
11.577 folds increased risk for an immediate occurence of delivery. The current study has found that the
best cut off point after applying ROC curve between control group and cases group regarding soluble fms
like tyrosine kinase/placental growth factor ratio was (> 85) which gave us sensitivity of 100%, specificity
of 100% and accuracy of 100%.

Conclusion: We concluded from our study that the important clinical implication for the use of the
sFIt-1/PIGF ratio for diagnosis, differential diagnosis, and risk stratification in PE/HELLP patients. Patients
with sFlt-1/PIGF ratio above the level of 85 were preeclamptic and should be monitered for upcoming
complications, symptoms and signs of severity. It could be used as a prognostic tool regarding maternal
and fetal outcomes for patients with Preeclampsia between 24-34 weeks of gestation and patients at risk
of having PE.

Gynecologists excluded proteinuria as an essential criterion for
diagnosis of severe preeclampsia as massive proteinuria has

Preeclampsia refers to the new occurrence of elevated
blood pressure and either proteinuria or end-organ damage or
both after 20 weeks of gestation in a previously normotensive
primigravida. Severe hypertension and clinical picture of end-
organ dysfunction are considered the severe spectrum of the
syndrome. In 2013, the American College of Obstetricians and

a poor correlation with the outcome. They also excluded fetal
growth restriction as possible feature of severe cases because
fetal growth restriction is managed similarly whether or not
preeclampsia is diagnosed. Oliguria was also excluded as a
characteristic of severe disease [1].

The antiangiogenic and angiogenic factors as soluble fms-
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like tyrosine kinase (sFlt-1) as well as placental growth factor
(PIGF) have been involved in the pathogenesis of preeclampsia
[2]. sFlt-1 are naturally occurring circulating antagonists to
vascular endothelial growth factor (VEGF) and antagonize the
pro-angiogenic activity of circulating VEGF and PIGF by binding
to them and hindering their interaction with their endogenous
receptors. Enhanced placental expression and secretion of sFlt1
appear to play a major role in the development of preeclampsia
[3]. SFlt-1 administered to pregnant rats can cause albuminuria,
hypertension, and the pathognomonic renal pathologic changes
of glomerular endotheliosis. In vitro, removal of sFlt-ifrom
supernatants of preeclamptic tissue culture regains endothelial
function and angiogenesis to normal values. Conversely,
exogenous intake of VEGF and PIGF reverses the antiangiogenic
state produced by excess sFlt-1 [4].

A nested case control study utilizing banked sera to estimate
serum sFlt-1, as well as PIGF and VEGF, across gestation found
that alterations in sFlt-1 were predictive of the subsequent
pathogenesis of preeclampsia. SFlt-1 values enhanced during
pregnancy in all women But, compared to normotensive controls,
women who developed preeclampsia began this elevation earlier
in gestation (at 21- 24 weeks versus 33 -36 weeks) and reached
higher values. A considerable difference in the serum sFlt-
1 concentration between the two groups was clear five weeks
before the clinical onset of the disease. PIGF and VEGF levels fell
simultaneously with the increase in sFlt-1 which may had been
related, in part, to binding by sFlt1 [1].

The sF1t-1/PIGF ratio might be of value in the prediction of
PE as well as in the differential diagnosis of women with atypical
presentations of preeclampsia, and chronic hypertension prior
to development of superimposed preeclampsia [5,6].

Studies had demonstrated that sFlt-1, soluble Endoglin
(sEng) and PIGF might be suitable biomarkers for preeclampsia
before the onset of the disease. Second trimester sFlt-1/PIGF
ratio was proved to be helpful as an aid in the prediction and
diagnosis of pregnancy induced hypertension. The addition of
sFlt-1/PIGF to Doppler ultrasound was proved to increase the
sensitivity and specificity of Doppler alone [7].

Recent studies on the utilization of angiogenic markers in
the prediction of preeclampsia have demonstrated that: the
sFlt-1/PIGF ratio is a more helpful predictor than either of
these parameters alone. Sequential alterations in the level of
sFlt-1, PIGF and sEng might be more informative than single
measurements, the addition of angiogenic marker estimates can
increase the predictive value of Doppler ultrasound alone. There
is amore pronounced change of angiogenic factors in early-onset
compared with late-onset pregnancy induced hypertension. In
the second trimester the sFlt-1/PIGF ratio might be an ideal
parameter to diagnose early-onset preeclampsia (< 34 weeks) or
preterm preeclampsia (< 37 weeks) [8]. The aim of the current
work is to identify the role of sFlt-1/PIGF ratio as a prognostic
marker for cases of Preeclampsia.

Materials and Methods
Study design

Case Control Study.

Study setting

This study was conducted at aim shams university maternity
hospital in the period from February 2016 till January 2017.

Population of the study

Pregnant women were recruited from those attending
outpatient clinic and Emergency Room, A total of 90 pregnant
females were enrolled in the study: 45 singleton normal
pregnancies (Control Group), 45 singleton pregnancies with
Preeclampsia (Mild cases and Severe Cases).

Inclusion criteria:
1) Primigravida (singleton).

2) Diagnosed as preeclampsia by one of the following
criteria:

* Hypertension: diastolic blood pressure > 90 mmHg,
systolic blood pressure >140 mmHg based on at least
2 measurements taken at least 4 hours apart and
Proteinuria.

* Severe hypertension (systolic blood pressure =160 mm
Hg or diastolic 2110 mm Hg on two occasions at least four
hours apart or only once if treated) with Proteinuria.

* In absence of proteinuria abnormal laboratory tests
besides any of the following signs:

* Persistent and/ or severe headache

* Visual abnormalities (scotomata, photophobia, blurred
vision, or temporary blindness [rare])

* Upper abdominal or epigastric pain

* Nausea, vomiting

* Dyspnea, retrosternal chest pain

* Altered mental status

3)  Gestational age 24- 34 weeks.

The following patients were excluded from the study:
1)  Pre-mature rupture of membranes (PROM).
2)  Chorioamnionitis.

3)  Multiple gestation.

4)  Rh isoimmunization.

5)  Fetal anomalies.

6) Intra uterine fetal death (IUFD).

7)  Maternal auto immune diseases.

8)  Chronic inflammatory diseases.

9)  History of D.M.
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Ethical and legal issues

Informative consent: Permission was obtained from
patients to perform a specific test and that the study involves
research and explanation of the purposes of the research was
done.

All participants were counseled and give a written informed
consent. All patients had the right to withdraw from the
research anytime they desire.

The study protocol and patients informed consent were
reviewed and approved by the ethics committee of obstetrics
and gynecology department Ain Shams University.

Group 1 (Preeclampsia group): Singleton pregnancies, 45
primigravida patients were examined and tested. All patients
diagnosed with preeclampsia according to American College of
Obstetrics and Gynecology (HTN+Proteinuria) (ACOG, 2013).

Group 2 (Control group): Singleton pregnancies, 45 healthy
primigravida patients.

All patients were subjected to the following:
1) Detailed history taking:

* Detailed history of present pregnancy e.g persistent
headache, visual disturbances or epigastric pain.

* Past history of chronic hypertension, diabetes mellitus
or autoimmune diseases.

» Family history of similar conditions.
2) Physical examination:

* General: Blood pressure: it was measured to obtain
hypertension as it was defined as the repeated
measurement of systolic blood pressure of 140mmHg
or greater (Korotkoff I) and diastolic blood pressure
of gommHg or greater (Korotkoff V). It was measured
by mercury sphygmometer with suitable cuff size by
residents, house officers and training doctors only in
semi sitting position. It was repeated 4 hours apart to
confirm the condition.

* Examination for pallor, jaundice, chest and heart
auscultation and lower limb oedema.

. Abdominal examination:

* Fundal level + gestational age.
*+  F.H.SbyU/S.

* Lie and presentation of fetus.
3) Investigation:

. Lab investigations:

* C.B.C.

* Blood grouping and Rhesus factor.

* Urine analysis.

* ALT, AST (affected in preeclampsia) & Uric acid.
* S.Albumin, S.Creatinine.

* Blood glucose test.

* Co-agulation profile: PT, PTT & INR.

Samples and immunoassays for measurement of sFlt/P1GF
ratio:

* Serum samples were collected by Nurses, junior
doctors or residents by venipuncture in tubes without
anticoagulant.

+ After clotting, the samples were centrifuged with 2000g
and serum was pipetted and stored at -8C until testing
at Ain Shams Maternity Hospital Laboratory.

+ Samples were tested each for sFIt-1/PIGF ratio by the
specialists using sFlt-1/PIGF ratio kits.

* The kits for sFIt-1/PIGF ratio were imported from
United States of America as Elecsys® Preeclampsia
(sFlt-1 & PIGF) immunoassay Kits.

Primary Outcome:

Time to delivery in correlation with level of sFlt-1/PIGF
ratio.

- Delivery within 48 hours.
- Delivery within 2-7 days.
- Delivery later than 7 days.
- Delivery at term.
Secondary Outcome:

1. Fetal complications: e.g IUGR, pathological
cardiotemography (CTG) and Neonatal death.
Nonreassuring fetal testing (nonreassuring nonstress
test or biophysical profile score, estimated fetal weight
less than the fifth percentile for gestational age,
oligohydramnios with amniotic fluid index <5.0 cm
or maximal vertical pocket <2.0 cm, and/or persistent
absent or reversed diastolic flow on umbilical artery.

2. Maternal complications:

* HELLP syndrome (Hemolysis, Elevated Liver enzymes,
Low Platelet count) probably represents a severe form
of preeclampsia.

* Eclampsia refers to the development of grand mal
seizures in a woman with preeclampsia, in the absence
of other neurologic conditions that could account for

the seizure.
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* Multi organ failure: Women with preeclampsia are at
an increased risk for life threatening events, including
placental abruption, acute kidney injury, cerebral
hemorrhage, hepatic failure or rupture, pulmonary
edema, disseminated intravascular coagulation.

Sample Size: It was calculated using PASS 11.0 program
using findings from previous study carried out by Verlohren et
al. (2011). The total sample of 6 subjects achieves 85% power
to detect differences among the means versus the alternative
of equal means using an F test with a 0.05000 significance
level. The size of the variation in the means is represented by
their standard deviation which is 53.79. The common standard
deviation within a group is assumed to be 21.89.

Statistical analysis

Data were collected, revised, coded and entered to the
Statistical Package for Social Science (IBM SPSS) version 20.
Qualitative data were presented as number and percentages
while quantitative data were presented as mean, standard
deviations and ranges when parametric and median with
interquartile range (IQR) when non parametric. The
comparison between two groups regarding quantitative data
with parametric distribution was done by using Independent
t-test wile with non-parametric distribution was done by
using Mann-Whitney test. The comparison between more
than two independent groups regarding quantitative data with
parametric distribution was done by using One Way Analysis of
Variance (ANOVA). Spearman correlation coefficients were used
to assess the correlation between two quantitative parameters
in the same group. Receiver operating characteristic curve
(ROC) was used to assess the best cut off point for sFlt-1/PIGF
ratio in differentiation between cases group and control group
with its sensitivity, specificity, positive predictive value (PPV),
negative predictive value (NPV) and area under curve (AUC).
The confidence interval was set to 95% and the margin of
error accepted was set to 5%. So, the p-value was considered
significant as the following:

P > 0.05: Non significant

P < 0.05: Significant

P < 0.01: Highly significant.
Results

This is a case control study that was conducted at Ain Shams
University in the time between February 2016 till February
2017. This study included 45 patients (PET, case group) and 45
pregnant women with normal pregnancy (Table 1).

The table showed there was no statistical significance
between preeclampsia group and control group regarding any
of the demographic data (Table 2).

The previous table showed that there was statistical
significance difference between control group and preeclampsia
group regarding ALT, AST, systolic and diastolic blood pressure,
platelets, proteinuria, fetal outcomes and delivery (Table 3).

The previous table shows that there was highly statistically
significant increase in preeclampsia group than control group
regarding sFlt-1/PIGF ratio (Figure 1), (Table 4).

The previous table showed that there was statistical
significance positive correlation found between sFlt-1/PIGF
ratio and blood pressure, ALT and AST. There was negative
correlation between sFlt-1/PIGF ratio and platelets and
gestational age at time of delivery among the whole population
of study group. (Figures 2-7), (Table 5).

The previous table showed that there was statistically

significant relation found between interval to delivery with

Table 1: Comparison between preeclampsia group and control group regarding
demographic data.

Preeclampsia Control Independent
group group t-test
No. = 45 No. =45 p-value
Mean+SD 23.22+3.92 23.84 +3.97
Age 0.748  0.457
Range 17 -36 17 -33
Mean+SD 23.94+0.18 23.91+0.17
BMI -0.965 0.337
Range 23.6 -24.2 23.6 -24.2
A i f MeanzSD 30.69 £ 2.39 29.91 £3.10
GAat time o 1.334 0186
Sampling Range 24 - 34 24 - 34

Independent t-test

Table 2: Comparison between preeclampsia group and control group regarding the
studied parameters.

Preeclampsia Control Independent
group group t-test
No. =45 No. =45 p-value
108.44 +
. Mean+SD 159.33 £ 20.05
Systolic BP 9.76 -15.312 <0.001
Range 130 -190 90-120
MeanSD 106.89+7.63 71.56+7.67
Diastolic BP -21.897 <0.001
Range 90 - 120 60 - 80
MeanxSD 7411 +£1535 1511 +3.46
ALT -25.145 <0.001
Range 48 -101 10-22
Mean+SD 84.80+20.24 20.60%9.64
AST -19.168 <0.001
Range 7-112 12 - 81
211.67
MeanzSD 171.36 £ 64.34
Platelets 43.75 3.475 0.001
Range 85 —293 20 - 270
+1 5(11.1%) 11 (24.4%)
o +2 15 (33.3%) 0(0.0%)
Proteinuria 90.000 <0.001
+3 25 (55.6%) 0(0.0%)
Nil 0(0.0%) 34 (75.6%)
Gestational age ~ MeantSD 32.58+295 38.49+1.74
(wk) 11.577 <0.001
at delivery Range 27 - 37 37-41
Full term baby 0(0.0%) 45 (100.0%)
Neonatal o
0% 0%
death 9 (20.0%) 0(0.0%)
Fetal outcome bathological 76.250 <0.001
athologica o
.0% .0%
TG 9(20.0%) 0 (0.0%)
Prematurity 27 (60.0%) 0 (0.0%)

Independent t-test
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ALT, AST, systolic blood pressure, platelet level with time to
delivery while no statistically significant relation found with
Diastolic blood pressure, proteinuria (Figure 8), (Table 6).

The previous table showed that there was statistically
significant negative correlation found between time to delivery
and sFlt-1/PIGF ratio (Figure 9,10).

The previous table showed that the best cut off point
between preeclampsia group and control group regarding sFlt-
1/ PIGF ratio was found > 85 which gave us sensitivity of 100%,
specificity of 100% and accuracy of 100%.

Discussion

Preeclampsia (PE) is a multisystem disease in pregnancy
it is still the second most common cause of maternal and
fetal morbidity and mortality. The disease incidence is 2-8%
worldwide, and it represents one of the main contributors of

Table 3: Comparison between preeclampsia group and control group regarding sFlt-
1/PIGFratio.

Control group  Mann-Whitney test

Preeclampsia group

sFlt-1/PIGFratio

No. =45 No. =45 Y4 p-value
Median (IQR)  590.1 (413.7-611.1) 9.9 (9.2 - 10.5)
-19.748  <0.001
Range 210.79 - 670.1 87-11.2

Mann-Whitney test

—

£00.007)

400.00=

sFIt-1/PIGF ratio

200.00

T
Preeclampsia group

Figure 1: Com
sFIt-1/PIGFratio.
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ison between preeclampsia group and control group regarding

Table 4: Correlation of sFlt-1/PIGF ratio with the other studied parameters among

level of whole population of study group.

sFlt-1/PIGFratio

R p-value

Systolic BP 0.885** <0.001
Diastolic BP 0.826** <0.001

ALT 0.871** <0.001

AST 0.851** <0.001

Platelets -0.518** <0.001

GA at time of delivery (wks) -0.820** <0.001

Spearman correlation coefficients
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Figure 2: Correlation between sFlt-1/PIGF ratio and systolic blood pressure among

level of whole population of study group (positive correlation).
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Figure 3: Correlation between sFlt-1/PIGF ratio and diastolic blood pressure among

level of whole population of study group (positive correlation).
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delivery among level of whole population of study group (negative correlation).

preterm birth, accounting for 15% of all preterm births [9]. The
reliable diagnosis of high-risk PE women is crucial because
close monitoring and referral to specialized perinatal care
centers substantially decline maternal and fetal morbidity [10].

Elevated serum levels of sFlt-1 and dropped levels of PIGF,
thereby leading to an elevated sFlt-1/PIGF ratio, could be
detected in the second half of pregnancy in patients diagnosed
to have not only PE but also fetal jeopardy, i.e. placenta-related
diseases. These changes are clearer in early-onset rather than
late-onset disorders and are linked to severity of the clinical
disease. Moreover, the disturbances in angiogenic substances
are demonstrated to be detectable before the onset of clinical
disease, so allowing discrimination of patients with normal
pregnancies from those at high risk for developing PE [11].

Plasma levels of angiogenic/antiangiogenic substances are
of prognostic value in obstetric triage: similar to a progressively
worsening clinical course detected in women with early-onset
PE, alterations in the angiogenic profile linked to a more
antiangiogenic state could be found [12].

We examined the hypothesis that the level of the sFlt-1/
PIGF ratio is predictive for a risk for imminent delivery and has
thereby putative eligibility as a prognostic marker. Furthermore,
we performed correlation analysis between the sFlt-1/PIGF ratio
and clinical and laboratory markers of PE/HELLP (hemolysis,
elevated liver enzymes, and low platelet count) syndrome. We
aimed at this study to identify the role of sFlt-1/PIGF ratio as a
prognostic marker for cases of Preeclampsia. Our study is a case
control study that was conducted over 90 cases of primigravida
patients 24-34 weeks of gestation patients were enrolled from
outpatient clinic and ER of Ain Shams Maternity Hospital, they
were classified into two groups, first group is preeclampsia
group which was 45 preeclamptic pregnancies and the second
group is control group which was 45 singelton pregnancies.
Serum samples were collected from the patients alongside
other laboratory tests within the period 24-34 weeks of
gestation.Maternal and fetal outcomes were denoted to observe
the statistical relationship between laboratory tests and sFlt-1/
PIGF ratio. The PE/HELLP group consisted of 45 patients, 19
with PE, 26 with severe criteria of PE, 9 with HELLP.There was
no statistical significance between age, gestational age at time
of sampling and BMI (demographic data) and sFlt-1/PIGF ratio.
We have analyzed sFlt-1/PIGF ratio in patients with PE and
healthy controls at 24-34weeks. Patients with PE/HELLP had
a significantly increased sFlt-1/PIGF ratio as compared with
controls 34 weeks (590.1 vs 9.9 pairwise comparison, P .001).

In our study we had found that there was statistically
significant positive correlation between the sFlt-1/PIGF ratio
and blood pressure in 24-34 weeks. The correlations between
the sFlt-1/PIGF ratio and other laboratory markers were
statistically significant as well. In the 24-34 weeks PE group,
AST, ALT were positive meanwhile Platelet count yielded only a
highly significant negative correlation to the sFlt-1/PIGF ratio.

We analyzed the time to delivery in all 45 patients with PE/
HELLP within 2 days (24 patients), 2-7 days (10 patients), and
later than 7 days (11 patients). Patients with interval to delivery
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Table 5: Relation between interval to delivery and the other parameters in preeclampsia group.

Within 2d Later than 7d One Way ANOVA
No. =24 No. =11 F P-value
Mean+SD 172.08 £16.93 151.00 +8.76 139.09+11.36
Systolic BP 22.289 <0.001
Range 130 - 190 140 -170 130 - 160
. . Mean+SD 109.17 £8.30 105.00 + 5.27 103.64 £+ 6.74
Diastolic BP 2.539 0.091
Range 90 -120 100-110 90-110
Mean+SD 81.92 +£13.02 68.70 £+ 7.02 60.80 +15.85
ALT 10.949 <0.001
Range 50 - 101 59 - 81 48 - 89
Mean+SD 92.38 £21.73 81.40+7.78 70.00 £ 16.76
AST 5.418 0.008
Range 7-112 69 — 91 49 - 92
+1 1(4.2%) 0(0.0%) 4 (36.4%)
Proteinuria +2 2 (8.3%) 7 (70.0%) 6 (54.5%) 10.205 0.037
+3 21 (87.5%) 3(30.0%) 1(9.1%)
Mean+SD 133.13 £ 49.47 198.90 + 28.18 229.73 £62.13
Platelets 16.496 <0.001
Range 85— 283 140 - 230 109 - 293
i Mean+SD 31.04+1.90 31.90 £ 2.47 36.55+1.04
Gestatlona.l age (wk) 33127 <0.001
at delivery Range 27 - 34 27 - 35 34-37
Neonatal death 9 (37.5%) 0 (0.0%) 0 (0.0%)
Fetal outcome Pathological CTG 3(12.5%) 3 (30.0%) 3(27.3%) 28.343 <0.001
Prematurity 12 (50.0%) 7 (70.0%) 8 (72.7%)
One Way Analysis of Variance (ANOVA)
( B Within2d B2-7d O Later than 7d )
80% 70.0% 2.7%
70%
60% 50.0%
50% 375%
40% 30.0%

27.3%
30%
12.5%
20%

0% 0.0% 0.0%

09

Neonatal death | Pathological CTG | Prematurity ‘

Outcome

\_ J

Figure 8: Relation between fetal outcomes and interval to delivery.

Table 6: Correlation between interval to delivery and sFIt-1/PIGF ratio in preeclampsia group.

sFlt-1/PIGF within 2d later than 7d Kruskall-Wallis test
ratio No. =24 b 14 P-value
Median (IQR) 610.85 (599.25 — 627.9) 499.7 (436.72 - 515.7) 230.43 (227.83 — 232.9)
23.408 <0.001
Range 220.34 - 670.1 413.7 - 590.2 210.79 - 598.6
Kruskall-Wallis test
within 2 days showed a higher sFlt-1/PIGF ratio, the sFlt-1/ an 11.577 folds increased risk for an immediate occurence of

PIGF ratio in patients delivering within 2 days was (610.85). delivery.
Patients with interval to delivery within 2-7 days exhibited a
sFlt-1/PIGF ratio of (499.7). However, patients delivered later
than 7 days had a sFlt-1/PIGF ratio of (230.43).

The current study had reported that the best cut off point
after applying ROC curve between control and cases groups
regarding soluble fms like tyrosine kinase/placental growth

For all PE/HELLP patients group (24-34 weeks), a sFlt-1/ factor ratio was (> 85) which gave us sensitivity of 100%,
PIGF ratio greater than 590.1 (413.7 — 611.1) is associated with specificity of 100% and accuracy of 100%.
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Figure 10: Reciever operating characteristic curve (ROC) Cut off point regarding sFlt-

1/PIGF ratio.

In a previous study, that was done to determine whether
the levels of soluble fms-like tyrosine kinase-1 (sFlt-1) and
placenta growth factor (PIGF) ratio are changed during the
second trimester in the plasma of women who subsequently
develop PE. They had done a case-control study to compare the
levels of sFlt-1and PIGF in the preeclamptic (n=46) and normal
pregnant women (n=100). The plasma levels of sFlt-1 and
PIGF were measured by ELIZA. sFlt-1 levels were significantly
elevated in the preeclamptic women than in normal controls
(p<0.001), while the PIGF values were significantly lower
(p<0.001).b

This was in agreement with our study in denoting that the
significance of the soluble fms like tyrosine kinase/placental

growth factor ratio increases with cases of preeclampsia and
declines in normal pregnancies, but that was against our
study as they conducted their study with mean maternal age
was 34, 35 years for participants while our study the maternal
age was 23 years. They have found the maternal plasma log
[sF1t-1/PIGF] ratio with the cut-off value of 1.4 gave the best
combination with 80.4% sensitivity and 78% specificity [13].

In another study that was designed to illustrate the value of
utilizing the sF1t-1:PIGF ratio for the prediction of preeclampsia.
In consistency with our results, they conducted their study with
time of sampling (24-34 weeks) and it was useful to utilize the
soluble fms like tyrosine kinase/Placental growth factor ratio
as a prognostic factor for detecting preeclampsia. In contrast
with our results, they had made their study on 1000 women,
500 cases and 500 controls [14].

Alpoim et al. 2013 had conducted their study according to
uterine artery Doppler and sFlt-1/PIGF ratio whether they were
helpful for the diagnosis of preeclampsia or not. In early onset
PE, mPI-UtA at diagnosis was abnormal in 100% of cases with
fetal jeopardy and in 91% without fetal affection, while sFlt-
1/PIGF was abnormal in 100% and 96%, respectively. In late
onset PE, mPI-UtA was abnormal in 50% and 37% of cases
with and without fetal distress while the sFlt-1/PIGF ratio was
abnormal in 50% and 26%, respectively. In agreement with our
study, the sFlt-1/PIGF ratio was 100% specific [15].

Lamminpad et al. 2012, they aimed at their study to identify
critical evaluation of the clinical validity of the prenatal
diagnosis of sFlt-1/PIGF for preeclampsia (PE), pregnancy-
induced hypertension, and proteinuria. Their analysis was
based on a specificity of 95% and a sensitivity of 82% for the
prediction of preeclampsia, as described by Elecsys (Roche).
They had found although the specificity of the sFlt-1/PIGF
ratio was high for PE, the sensitivity was low (only 59.4%),
thus producing unsatisfying results for PE. The sensitivity only
elevated to 62.5% for the early-onset PE group. Interestingly,
a high ratio was detected for the combination of IUGR and PE
in the early-onset PE group (8 cases). In the control group, 4
cases exceeded the cut-off level of 85 but showed no clinical
picture of PE and the birth was unremarkable [16].

Conclusion

We had found that soluble fms like tyrosine kinase/placental
growth factor ratio was increased in cases of PE. The cut off
level of 85 gave us high sensitivity 100% and specificity 100%.
The sfms like tyrosine kinase/placental growth factor ratio was
increased in cases of severe criteria of preeclampsia with poor
obstetric outcome and might be used as a valuable prognostic
marker for women with preeclampsia.
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