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ABSTRACT

Background: There have been many studies on prediction of preeclampsia but there is no single test which has
demonstrated sufficient predictive value. Combination of maternal biomarkers with fetal Doppler studies are the
promising predictors. Objective: The purpose of this study was to evaluate midtrimester maternal serum PLGF,
sFIt-1 and fetal Doppler studies in predicting preeclampsia. Methodology: This is a cohort study of 120
consenting pregnant women between the gestational ages of 18—24weeks had blood sample collected for PLGF
and sFlt-1and Doppler obstetrics Ultrasound scan was performed at recruitment. The women were followed up
longitudinally throughout pregnancy. Standard statistics methods were adopted as applicable. The level of
statistical significance was set at 5% (P-value <0.05). Results: A total of 115 participants had complete data for
analysis and 16 (13.9%) developed preeclampsia. There was a statistically significant difference in the serum
level of sFlt-1 and the sFIt-1/PLGF in those that developed preeclampsia with P-values of 0.009 and 0.014
respectively. There was a significant statistical difference in those with abnormal uterine artery Pl and R,
Umbilical artery Pl and Rl among those that developed preeclampsia. Combining sFlt-1 and sFlt-1/PLGF with
uterine and umbilical arteries Pl and Rl on Receiver operating characteristics (ROC) curve yielded an Area under
the curve (AUC) of 0.925 with a sensitivity of 93.8% at a specificity of 65.7%. Conclusion: The combination
of the serum PLGF, sFlt-1 and fetal doppler in the midtrimester had highest sensitivity in predicting preeclampsia
compared to when they are used singly, and this will form a valuable tool in predicting preeclampsia in those

presenting late in second trimester.
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pregnancy  complicating about 2-8%  of
pregnancies.?Preeclampsia is the new onset of
elevated blood pressure to >140mmHg systolic and
>90mmHg diastolic measured on 2 occasions at
least 4 hours apart and proteinuria (>300mg in 24
hours urine specimen) after 20 weeks of gestation
in a previously normotensive non-proteinuric
woman.?3

Preeclampsia/eclampsia is estimated to complicate
10 million pregnancies worldwide each year,
resulting in 76,000 maternal death and 500,000
fetal/newborn death with 99% of these death
occurring in low and middle-income countries.>?In
Nigeria, the incidence varies across the nations
geo-political zones with incidence as low as 1.2%
in Calabar to as high as 15.1% in
Kaduna.**Preeclampsia is a leading cause of
maternal and perinatal morbidity and mortality in
Nigeria accounting for 31.8% of maternal death in
Nigeria’.

Preeclampsia is a  multi-systemic
syndrome, aetiology of which is still largely
unknown but with advancing knowledge on the
pathogenesis. The pathogenesis involves defective
placentation, incomplete trophoblastic invasion of
spiral arteries, placenta ischaemia, release of anti-
angiogenic factors into maternal system, excessive
maternal inflammatory response and wide-spread
endothelial injury which later leads to clinical
manifestation of the disease.”®

Over the years, efforts to predict which
women will develop preeclampsia have been
largely unsuccessful as maternal history and risk
factors alone usually do not predict the onset of the
disease. Over the last three decades, extensive
research in a bid to screen for aneuploidies has
identified a series of biochemical and biophysical
markers of impaired placentation used to predict
pregnancy at risk. As such, improving the
prediction of preeclampsia has been the focus of
many research works both in asymptomatic
populations at various gestations with varying prior
risk.%10

The concentration of angiogenic and anti-
angiogenic factors in the maternal serum are
noticed to be altered in preeclampsia. PLGF is
found to be lower in preeclampsia than in normal
pregnancies and this lower value is believed to be a
result of placental hypoxia. On the other hand, sFlt-
1, an anti-angiogenic factor that antagonizes PLGF
and Vascular endothelial growth factor is found in

higher values among patients with preeclampsia.
Interestingly, this increase precedes the onset of the
disease by weeks. 7°

There is no single test that has proved
sufficient predictive value for Preeclampsia in
clinical practice but there appears to be greater
effectiveness in combination of multiple
parameters instead.’®'? The most effective
strategies for the prediction of preeclampsia
involve the use of a variety of individual
parameters in combination. A combination of
uterine artery pulsatility index (PI), biochemical
markers at early gestation can be used to identify a
proportion of pregnancies which are at high risk for
early-onset preeclampsia. ' There is paucity of
studies inthis regard in Nigeria which prompted the
conduct of this study’

MATERIALS AND METHOD

This study was a cohort study conducted at
the University College Hospital (UCH), lbadan,
Nigeria between March 2020 and October 2020.
UCH is the teaching hospital complex for the
University of Ibadan. The research was approved
by the University of Ibadan/University College
Hospital Ethical Review committee with IRB
research approval number: UI/EC/19/0345

The sample size was calculated using Epi
info software for cohort study which yielded a total
of 120 at an attrition rate of 20% A cohort of 120
pregnant women with uncomplicated pregnancy
who satisfied the inclusion criteria between the
gestational ages of 18-24weeks were recruited. The
exclusion criteria included multiple gestation,
chronic medical conditions, previous history of
preeclampsia and presence of fetal anomaly.
Informed consent was obtained and sample for
serum PLGF and sFIt-1 were collected, and fetal
Doppler studies was performed by the radiologist.
The samples were stored until analyzed and result
of Doppler findings documented in the proforma.
The doppler examination included one uterine
artery from the placental side, the umbilical artery,
and one middle cerebral artery. To register the
values, four out of five spectral continuous and
identical waves were considered. Doppler indices
measured were PI, Rl and S/D ratio (Systolic peak
velocity/ End diastolic velocity) and the ratio of Pl
and RI were calculated with respect to MCA/UA.
Rl and Pl values above the 95" percentile
standardized for the gestational age were
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considered abnormal for the uterine and umbilical
arteries, and below the 10th percentile for the
middle cerebral artery.

The participants were followed up at the
antenatal clinic by checking the blood pressure and
urinalysis, on the ward in cases of admission and at
the labour ward to find out the development of
preeclampsia. The analysis of biomarkers was done
using Human Placental Growth Factor (PLGF) and
Human Soluble Vascular Endothelial Cell Growth
Factor Receptor 1 (sFlt-1) ELISA KITS by Meslin
Medical Co. The result of the serum PLGF and
sFlt-1and fetal Doppler studies were compared
among those that developed preeclampsia and
those without the condition to evaluate the role of
the biomarkers and doppler studies in prediction of
preeclampsia.

Study Definition of Preeclampsia:
The presence of a systolic blood pressure greater
than or equal to 140 mm Hg or a diastolic blood
pressure greater than or equal to 90 mmHg, on two
occasions at least 4 hours apart in a previously
normotensive woman, and a urine dipstick protein
of at least 2+
Data collected were checked for consistency
and missing variables which were verified. It
was analyzed using the Statistical Package for
Social Sciences (SPSS) version 23. Data
analysis was performed using descriptive and
inferential statistics. T-test was used to analyze
continuous variables while Chi- square was used
for categorical variables. Receiver operating
characteristic (ROC) curves were used to
determine different cut-off for biomarkers and the
doppler velocimetry Pl and RI.

Sensitivity and specificity were also
calculated. The level of statistical significance was
set at p-value <0.05.

RESULTS

A total of 120 pregnant women at the Antenatal
clinic of the University College Hospital, Ibadan
were recruited for the study, however five
participants were lost to follow-up, leaving a study
cohort of 115 participants.

The demographic and obstetrics
characteristics of the participants as shown in table
1 revealed significant differences in both systolic
and diastolic blood pressure both at booking and

recruitment of the participants. The mean age,
mean gestational age at booking and at recruitment
were similar in both groups of the participants.
Among those that developed preeclampsia,
nulliparous and primiparous had equal percentages
of 43,7% while 42.4% of those without
preeclampsia were nullipara.

The incidence of preeclampsia among the
participants is as shown in figure 1. Sixteen of the
participants developed preeclampsia giving an
incidence of 13.9% for this study.

Table I: Demographic and Obstetrics Characteristics

Development of preeclampsia | Test statistics P-value
Yes (n=16) No (n=99)
n (%) n (%)

Age in years
Less than 25 0(0) 8(8.2%) Fisher’s 0.234
25-29 6(37.6%) 34(34.3%) Exact= 4.263
30-34 5(31.2%) 43(43.4%)
35 and above 5(31.2%) 14(14.1%)
Mean Age + SD 31.69+3.67 30.28+4.24 t=1.249 0.214
Parity
Nulliparous 7(43.7%) 42(42.4%) $¥=1.077 0.584
Primiparous 7(43.7%) 34(34.3%)
Multiparous 2(12.6%) 23(23.3%)
Tribe
Yoruba 9(56.2%) 73(73.7%) ¥¥=4.715 0.174
Igho 5(31.2%) 17(17.1%)
Hausa 0(0) 5(5.2%)
Others 2(12.6%) 4(4.0%)
Gestational age at booking
0 = M 6(37.5%) 20(20.2%) ¥?=2.355 0.193
>13 weeks 10(62.5%) 79(79.8%)
Mean + SD 15.70+5.26 16.62+3.54 t=0.857 0.377
Gestational age at
recruitment
18-20 weeks 7(43.7%) 32(32.3%) ¥%=0.802 0.370
>20 weeks 9(56.3%) 67(67.7%)
Mean + SD 20.82+1.16 20.96+1.54 t=0.324 0.747
Booking Systolic BP
Mean + SD (mmHg) 118.13+9.19 | 109.88+9.08 1=3.362 0.010*
Booking Diastolic BP
Mean + SD (mmHg) 74.50+6.95 69.96+6.94 1=2.428 0.017*
Recruitment Systolic BP
Mean = SD (mmHg) 115.38+7.14 | 109.25+6.92 t= 3.269 0.001*
Recruitment Diastolic BP
Mean + SD (mmHg) 73.38+7.40 70.26+5.52 1=1.989 0.049°

86.1

= Preeclampsia Non-Preeclamptic

Figure I: Incidence of Preeclampsia

From table 2, in about two- third of those that
developed preeclampsia, the diagnosis was made at
a gestational age of 37weeks and above with 62.5%
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of those that developed preeclampsia having 2+ of
protein on dipstick urinalysis. In the majority of
those that developed preeclampsia, 87.5%, the
systolic BP at diagnosis was >160mmHg.

Table 2 Obstetrics characteristics of participants
with Preeclampsia

Variables %
N (16)

Gestational Age at Diagnosis(weeks)

<34 1 6.2
34-36 5 31.3

>37 10 62.5
Mean+SD 37.18+2.58

Urinalysis at diagnosis

2 10 62.5

3 6 375

Systolic BP at Diagnosis

140-159mmHg 2 12.5

o= 14 87.5
Mean+SD

168.38+12.55

Diastolic BP at Diagnosis

90-109mmHg 9 56.3
0AA7O0R Yo 7 43.7
Mean+SD  105.50+9.73

Gestational Age at Delivery (weeks)

<34 1 6.3
34-36 5 31.2
37 and above 0 62.5
Mean+SD 37.18+2.59

Mode of delivery

SVvD 3 13.7
EMLSCS 13 81.3

Presence of complication

Yes 2 125

No 14 87.5

Types of complication

Pulmonary edema 2 100

Others 0 0

Table 3: Bivariate analysis of serum biomarkers and
the Development of Preeclampsia

Variables Preeclampsia | No Test p-
(16) preeclampsia | statistics | value
99
PLGF (pg/ml)
Median
(Interquartile | 7.60(4.40) 9.00(3.20) 2.891 0.089
range)

sFlt-1(pg/ml)

Median (IR) | 790(1161) 600(290) 6.836 | 0.009*

sFIt-1/PLGF

Median (IR) | 104.73(101.25) | 67.73(29.66) | 6.064 | 0.014"

Sixty-two-point five percent delivered at a
gestational age of 37 weeks and above and in
81.3%, the delivery was via EMLSCS. Only 2 of
those that developed preeclampsia developed
complication and no maternal mortality was
recorded in the study.

From table 3, the median value of PLGF
was observed to be lower in those that developed
preeclampsia, however this was not statistically
significant. The median values of sFlt-1 and sFlt-
1/PLGF were found to be significantly higher
among the participants that developed
preeclampsia with p-values of 0.009 and 0.014
respectively.

From the Table 4, the mean uterine artery
Pl and RI, umbilical artery Pl and RI were seen to
be higher among those that developed
preeclampsia. For MCA Pl and RI, the mean values
were lower for those with preeclampsia. There was
a significant statistical difference in those with
abnormal uterine artery Pl and RI, Umbilical artery
PI and RI among those that developed
preeclampsia.

Table 4: Bivariate analysis of Doppler findings and the
Development of Preeclampsia

Variables Preeclampsia | No Test p-

(16) preeclampsia | statistics value
99

Uterine Artery PI

Normal 3(18.7%) 80(80.8%) ¥?=26.413 | 0.000*

Abnormal 13(81.3%) 19(19.2%)

Mean+SD 1.08+0.25 0.94:+0.56 t=2.30 0.340

Uterine Artery RI

Normal 7(43.7%) 87(87.9%) ¥?=17.970 | 0.000*

Abnormal 9(56.3%) 12(12.1%)

Mean+SD 0.69+0.15 0.57+0.13 t=0.04 0.001*

UAPI

Normal 9(56.3%) 80(80.8%) ¥?=4.748 | 0.049*

Abnormal 7(43.7%) 19(19.2%)

Mean+SD 1.12+0.21 1.02+0.23 t=0.00 0.094

UARI

Normal 8(50%) 78(78.8%) x?=6.053 | 0.026*

Abnormal 8(50%) 21(21.2%)

Mean+SD 0.71+0.07 0.66+0.09 t=0.25 0.040*

MCA PI

Normal 15(93.7%) 91(91.9%) ¥?=0.064 | 0.800

Abnormal 1(6.3%) 8(8.1%)

Mean+SD 1.77+0.29 1.78+0.36 t=0.61 0.437

MCA RI

Normal 14(87.5%) 90(90.9%) x?=0.185 | 0.650

Abnormal 2(12.5%) 9(9.1%)

Mean+SD 0.80+0.08 0.79+0.08 t=0.08 0.776

Presence of uterine

artery diastolic

notch x?=0.002 | 0.967

Yes 3(18.75%) 19(19.2%)

No 13(81.3) 80(80.8%)

UA S/D 3.31+0.94 2.96+0.80 t=1.156 0.121

MCA S/D 3.75+0.85 3.76+1.28 t=0.04 0.968

PI: MCA/UA 1.62+0.39 1.80+0.44 t=1.517 0.132

RI: MCA/UA 1.13+0.17 1.21+0.15 t=1.762 0.081
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Maternal and fetal outcome from the study
were depicted in table V. The commonest mode of
delivery for those with preeclampsia was EMLSCS
as 81.3% were delivered through this route
compared to 31.3% caesarean rate among those
without preeclampsia. There was a significant
statistical difference in APGAR score at 5mins as
12.5% of those with preeclampsia had their babies
APGAR score <7 compared to 2.0% in those
without preeclampsia.

Figures 11 to V show ROC curves constructed for
PLGF, sFlt-1, sFlt-1/PLGF, uterine and umbilical
arteries Pl and RI.

Table 5: Maternal and Fetal Outcome in Preeclampsia

Variables Preeclampsia | Non- Test p-

(16) preeclamptic | statistics value
99

Mode of

Delivery

SVD 3(18.7%) 68(68.7%) | Fisher’s 0.000*

ELLSCS 0(0%) 12(12.1%) | Exact=26.57

EMLSCS 13(81.3%) 19(19.2%)

Birth weight

<2.5kg 3(18.7%) 4(4.1%) 1?=5.214 0.055

>2.5kg 13(81.3%) 95(95.9%)

Apgar Score at

1 min 1?=0.882 0.348

<7 2(12.5%) 6(6.1%)

>7 14(87.5%) 93(93,9%)

Apgar Score at

5 min 1?=4.506 0.034"

<7 2(12.5%) 2(2.0%)

>7 14(87.5%) 97(98%)

NICU

Admission Fisher’s 0.348

Yes 2(12.5%) 6(6.1%) Exact=0.882

No 14(87.5%) 93(93.9%)

Neonatal

Outcome Fisher’s 0.295

Alive 15(93.7%) 99(100%) Exact=1.097

Dead 1(6.3%) 0(0%)

Table 6: Performance of Variables in Predicting
Preeclampsia based on ROC curve

Variables AUC | Sensitivity | Specificity | 95% p-

(%) (%) CI value

PLGF 0.532- | 0.013

<8.15pg/ml 0.693 | 68.8 67.7 0.855

sFIt-1 0.607 — | 0.003

>622.5pg/ml | 0.734 | 81.3 57.6 0.861

sFit-1/PLGF 0.635— | 0.001

>75.4 0.771 | 81.3 66.7 0.908

UtA PI 0.664 — | 0.000

>1.06 0.786 | 81.3 82.8 0.908

UtA RI 0.658 — | 0.000

0.66 0.784 | 75 76.8 0.911

UAPI 0.562 — | 0.014

>0.98 0.692 | 75 60.6 0.821

UA RI 0.563 - | 0.010

>0.70 0.701 | 62.5 69.7 0.839

Combined 0.862 — | 0.000

Variables 0.925 | 93.8 65.7 0.988

Table 7: Logistic regression analysis of independent
variables

Independent variables Outcome = Development of preeclampsia

Odds ratio  95% CI p-value
sFIt-1 (>622.5pg/ml) 1.000 1.000 — 1.001 0.070
sFIt-1/PLGF (>75.4) 1.030 1.005-1.057  0.021"

Uterine artery PI (>1.06) 8.221
Uterine artery RI (>0.66) 0.315
Umbilical Artery PI (>0.98) 1.953
Umbilical Artery RI (0.70)  3.357

From table 6, the ROC curve for PLGF
yielded an AUC of 0.693 with a sensitivity and
specificity of 68.8% and 67.7% respectively at a
cut-off value of 8.15pg/ml. The ROC curve for
sFIt-1 and sFIt-1/PLGF yielded an AUC of 0.734
with p-value of 0.003 for sFlt-1 and AUC of 0.771
with p-value of 0.001 for sFlt-1/PLGF. At a cut-off
value of 622.5pg/ml, sFlt-1 has a sensitivity and
specificity of 81.3% and 57.6% respectively for
predicting preeclampsia and at cut-off value of
75.4, sFIt-1/PLGF has a sensitivity and specificity
of 81.3% and 66.7%.

ROC Curve

1.024 - 65.987  0.047*
0.050 — 1.999 0.221
0.232-16.453  0.538
0.408 —27.634 _ 0.260

0.5

0.6

Sensitivity

0.2

0o T T T
oo 0z 04 06 0a 10

1 - Specificity
Diagonal segments are produced by ties.

Figure I1: ROC curve of PLGF; AUC=0.693, 95% CI
(0.532 — 0.855), p=0.013

For uterine artery PI, the AUC is 0.786 and at
cut-off value >1.06, it has sensitivity and
specificity of 81.3% and 82.8% respectively.
The AUC for uterine artery R1 is 0.784 and at
cut-off value >0.66, it has a sensitivity of 75%
and specificity of 76.8%. The ROC curve for
umbilical artery Pl and RI yielded AUC of
0.692 and 0.701 respectively.
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ROC Curve

Source of the
Curve

——sFLT 1 pgiml
— sFLTIPLGF
0.8 Reference Line
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Figure I11: ROC Curve for sFlt-1 and sFlt- 1/PLGF; For
sFIt-1, AUC=0.734, 95% CI(0.607 — 0.861), p=0.003.
for sFlt- 1/PLGF; AUC=0.771, 95% CI1(0.635 — 0.908),
p=0.001

ROC Curve

Source of the Cunve

—— Umbilical artery (UA)JPI

— Umbilical artery RI
Lterine artery PI

—— Uterine artery RI
Reference Line

Sensitivity

00 02 04 0s 0 10
1 - Specificity

Diagonal segments are produced by ties

Figure IV: ROC curve for uterine and umbilical arteries

Pland RI

At a cut-off value of 0.98, umbilical artery
Pl has a sensitivity of 75% and specificity of 60.6%
and at a value greater than 0.70, umbilical artery RI
has a sensitivity of 62.5% and a specificity of
69.7%. Combining the variables, it yielded an AUC
of 0.925 with a sensitivity of 93.8% at a specificity
of 65.7%.

From the table 7, a logistic regression
analysis was performed to ascertain the likelihood
of development of preeclampsia. It was noted that
with uterine artery Pl above 1.06, the odd of
developing preeclampsia was 8.221. Also, the odd
ratio of developing preeclampsia with abnormal

umbilical artery Pl and RI were 1.953 and 3.357
respectively.
ROC Curve

1.0

0.87

0.6

Sensitivity

0.2

0.0 T T T T
0.0 0.z 0.4 [X:) [E:] 1.0

1 - Specificity
Figure V: ROC curve of combined variables (sFlt-1,
sFIt-1/PLGF, Uterine artery PI, Uterine artery RI,
Umbilical artery Pl and Umbilical artery RI1); combined
AUC= 0.925, 95% CI (0.862- 0.988) with p-value of
<0.001

DISCUSSION

The mean age of participants that
developed preeclampsia and those with normal
pregnancies were similar and this is in tandem with
what was reported by previous authors.®”*” The
majority of the participants in both groups of
participants were of Yoruba ethnicity. This could
be due to the fact that the study was conducted in
the Southwest of Nigeria which is which is majorly
occupied by the Yoruba ethnic group.

The incidence of preeclampsia from this
study is 13.9%, higher than 1.2% rate reported by
Kooffreh ME et al and 2-8% rate reported by
Steegers EAP et al but comparable to 13.6% rate
reported by Azubuike S et al.*> This variation may
be due to the fact that preeclampsia has a racial
predilection. There was a statistically significant
increase in both systolic and diastolic blood
pressure at the recruitment into the study by the
participants that developed preeclampsia with p-
values of 0.001 and 0.049. This finding is similar
to what was reported by Udenze IC et al with
increase of both systolic and diastolic blood
pressure with p-values of 0.005 and 0.001
respectively.*’

Among the participants that developed
preeclampsia, the diagnosis was made in 62.5% at
a gestational age of 37 weeks and above. This is
comparable to 58.9% that was reported by
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Benovska et al.® Caesarean delivery was noted to
be the major route of delivery among the
participants that developed preeclampsia. This may
be necessary as urgent delivery is needed to halt the
progression of the disease and to prevent maternal
and perinatal morbidity and mortality. This finding
is in support of what was reported by Linhares JJ et
al in which a preeclamptic patient was showed to
be 2.5 times more likely to have caesarean
delivery.®®

There was no significant statistical
difference in PLGF level between the two groups
of the participants. The ROC curve analysis of
PLGF at a cut-off value of 8.15pg/ml gave a
sensitivity of 68.8% and specificity of 67.7%. The
sensitivity of 68.8% reported for PLGF is higher
than what was reported by Benovska et al who
reported detection rate of 43.6% but similar to 67%
reported by Wu et al in 2015 in a systematic review
of previous studies on the use of biomarkers to
predict preeclampsia.®>3

Serum sFIt-1 was observed to be higher in
those that developed preeclampsia compared to
those with normal pregnancy. The AUC of 0.734
for the sFIt-1 was similar to what was reported by
Gallos et al in 2016 with AUC of 0.733, however
their study recruited both the high and low risk
participants. This study revealed a sensitivity of
81.3% for sFIt-1 in predicting preeclampsia. This
finding is similar to sensitivity of 82% reported by
Benovska et al in 2018 with sensitivity of 82.1%
when sFIt-1 was considered alone, however this
was a retrospective study and participants with risk
factors were not excluded.*®**® Comparing with
other biomarkers that have been used previously, it
is higher than the sensitivity of 37.5% with the use
PP13 reported by Villa PM et al and sensitivity of
20% with the use of PAPP-A reported in the study
conducted by Anderson UD et al but lower than the
sensitivity of 88.9% reported by Salako BL etal on
detection of preeclampsia using microalbuminuria
in pregnancy. 132930

From this study, the ratio of sFlt-1 to
PLGF was found to be higher among those that
developed preeclampsia which corroborated earlier
works which reported similar findings.3*® The
ratio has a sensitivity of 81.3% which is higher than
74.4% reported by Benovska et al. The cut-off
value for the ratio in this study was 75.4 compared
to 22.9 used by Benovska and this may explain the
higher sensitivity in this study. The sensitivity in

this study was lower than 95.8% reported by
Taraseviciene et al.*®4° The study was a case
control study, and the recruitment of participants
was between gestational age of 26-40 weeks. This
difference could be explained by different cut-off
employed by the various studies and the gestational
age at the recruitment of the participants.

There was a significant statistical
difference in the uterine artery Pl and Rl in those
with preeclampsia as the uterine artery Pl predicted
81.3% of preeclampsia which is similar to a high
sensitivity reported in a study by Adekanmi etal in
which sensitivity of 86% was reported but in
contrast to Lopez-Mendez who observed no
significant difference in the uterine artery Pl and
RI. This difference could be as a result of the
reference value used for the indices and the
population differences in the two studies.*>>°

The participants with abnormal umbilical
artery doppler Pl and RI were more likely to
develop preeclampsia. This finding is similar to
what was observed by Lopez-Mendez and
Adekanmi et al who reported significant difference
in the umbilical artery doppler of those that
developed preeclampsia, however their studies
enrolled participants with risk factors for
preeclampsia. There was no significant difference
in the mean values of fetal middle cerebral artery
Pl and RI. This is in contrast to Lopez Mendez who
reported a significant statistical difference in the
fetal MCA Pl among those with preeclampsia
compared to those that did not have preeclampsia
with p-value of 0.009. This could be as a result of
the difference in gestational age at recruitment of
the participants in their study (24-37 weeks) and
participants enrolled were those with risk factors
for developing preeclampsia.

The combination of the biomarkers and the
uterine and umbilical arteries Pl and RI were noted
to have highest sensitivity compared to when they
are used singly. The ROC curve yielded an AUC
0.925 with a sensitivity of 93.8%. This high AUC
was similar to what was reported by Li et al with
findings of AUC of 0.915 with sensitivity of 92%
combining activin A, Inhibin A, PLGF and uterine
artery P1.°! This above finding is in support of
earlier studies on the utility of biomarkers and
uterine artery Doppler findings to predict
preeclampsia in the second trimester of
pregnancy.!
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CONCLUSION

Combination of midtrimester serum PLGF
and sFlt-1 and uterine and umbilical arteries Pl and
RI showed the highest sensitivity in predicting
preeclampsia compared to when they are used
singly. This will be of value in identifying women
that will develop preeclampsia as they form the
basis of an effective screening test to identify the
at-risk women.

IMPLICATION FOR CLINICAL PRACTICE

Significant number of pregnhant women
book late in the second trimester and may not
benefit from the FIGO recommendation of first
trimester screening for preeclampsia. As there is no
identified pharmacological intervention to prevent
preeclampsia beyond 16 weeks, utilization of
serum sFIt-1 and sFIt-1/PLGF, uterine and
umbilical arteries Pl and RI will help in disease
surveillance and proper resources allocation for
their management.
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