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Objectives: To compare the ophthalmic artery Doppler peak systolic velocity ratio (OA PSV-ratio) and soluble fms-
like tyrosine kinase-1/placental growth factor ratio (sFlt-1/PIGF ratio) in predicting adverse maternal and
perinatal outcomes in women presenting with new onset hypertension.

Study design: Prospective cohort study in a specialist hypertension clinic, within a tertiary referral centre.
Main outcome measures: Comparison between the OA PSV-ratio and sFlt-1/PIGF ratio in predicting delivery
within one week from presentation and adverse maternal and perinatal outcomes e.g. severe hypertension,
neonatal unit admission, small for gestational age.

Results: Women who delivered within one week, compared to those who did not, had a higher OA PSV-ratio (0.82
vs 0.71, p < 0.01) and sFlt-1/PIGF ratio (93.3 vs 40.5, p = 0.08). Independent predictors of the OA PSV-ratio
included mean arterial pressure and maternal weight and predictors of the sFlt-1/PIGF ratio included diastolic
blood pressure and use of antihypertensive medications. Prediction of adverse outcomes with both ratios were
similar and only modest e.g. AUROC for predicting delivery within one week for OA PSV-ratio was 0.57 (95% CI
0.47-0.67) and for sFlt-1/PIGF ratio was 0.61 (95% CI 0.52-0.70) (p = 0.53).

Conclusions: In women presenting with new onset hypertension, the OA PSV-ratio and sFlt-1/PIGF ratio have
similar and modest performance in predicting adverse outcomes.

1. Introduction

Preeclampsia (PE) is one of the main causes of maternal and fetal
morbidity and mortality worldwide, with associated adverse maternal-
fetal outcomes proportional to the gestational age of presentation and
severity of the disease [1,2]. Clinical presentation can be non-specific
[3,4] and preventable maternal deaths are attributed to diagnostic de-
lays, inadequate treatment and inappropriate monitoring [5-7]. As-
sessments for new onset hypertension include maternal history and
symptoms, clinical examination, blood pressure, urine dipstick analysis
and laboratory haematological and biochemical markers [8]; however,
these methods perform poorly in screening for PE and associated adverse
outcomes [9,10]. Accurate prediction of PE and related adverse out-
comes allows women at highest risk to be identified, so appropriate
decisions can be made regarding hospital admission, monitoring in-
tensity, administration of medications, such as steroids and magnesium
sulphate, and optimal timing and place of delivery [11].

Recent evidence suggests that useful prediction of PE can be pro-
vided by the soluble fms-like tyrosine kinase-1 to placental growth
factor ratio (sFlt-1/PIGF) and the maternal ophthalmic artery Doppler
peak systolic velocity ratio (OA PSV-ratio). In women with suspected PE,
the sFlt-1/PIGF ratio has a high negative predictive value (NPV) for
ruling out PE and for prediction of adverse maternal-fetal-neonatal
outcomes within one week of assessment [12,13]. However, there are
conflicting results concerning the value of the sFlt-1/PIGF ratio in the
prediction of delivery within one week of presentation in women with
established hypertensive disease [14,15]. The OA PSV-ratio, in combi-
nation with maternal characteristics and mean arterial pressure (MAP),
has also been reported to be promising in the prediction of imminent
delivery with PE; a screening study at 35-37 weeks’ gestation reported
that such combined screening detected 97% of deliveries with PE within
three weeks of assessment, at 10% false positive rate, and was superior
to fixed cut-offs in PIGF or the sFlt-1/PIGF ratio [16]. Another study
reported that in women with established hypertensive disease, the OA
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PSV-ratio can successfully differentiate between those with PE, gesta-
tional hypertension (GH) and chronic hypertension (CHTN) [17] and
between severe and mild PE [18-20].

The aim of this study was to compare the predictive ability of OA
PSV-ratio and sFlt-1/PIGF ratio for adverse maternal and neonatal out-
comes in a cohort of women with new-onset pregnancy hypertension.

2. Methods
2.1. Study population

This is a prospective study conducted in the Antenatal Hypertension
Clinic at King’s College Hospital, London between February 2019 and
September 2021. Women with singleton pregnancies and newly diag-
nosed hypertension were referred to this dedicated clinic for the man-
agement of their pregnancy. Women with chronic (pre-existing)
hypertension were excluded from this study. In some cases, patients
were diagnosed with symptomatic or severe hypertension in routine
antenatal settings and treated with antihypertensives before referral to
the hypertension clinic. Gestational age was determined by the mea-
surement of fetal crown-rump length at 11-13 weeks’ or fetal head
circumference at 19-24 weeks’ [21,22].

The patients were managed according to local protocols and the
hospital visit included, first, recording of maternal demographic char-
acteristics and medical history, second, ultrasound examination for fetal
growth and Dopplers assessment of impedance to flow in the uterine
arteries, umbilical arteries and middle cerebral arteries, third, mea-
surement of blood pressure, using a standardised protocol [23] and an
automated pregnancy validated device [24], and calculation of mean
arterial pressure, fourth, assessment of maternal ophthalmic artery
Doppler was performed using a standardised protocol [25] and calcu-
lation of the peak systolic velocity (PSV) ratio was the average of two
measurements from both the left and right eyes [25], and fifth, mea-
surement of serum concentrations of sFlt-1 and PIGF in pg/mL with the
use of an automated biochemical analyzer (BRAHMS KRYPTOR compact
PLUS, Thermo Fisher Scientific, Hennigsdorf, Germany) and calculation
of the sFlt-1/PIGF ratio. The operators and clinicians managing the cases
were blinded to the values of the ophthalmic artery Doppler and sFlt-1/
PIGF ratios.

2.2. Definitions and indications for delivery

Diagnosis of GH and PE was made according to the guidelines of the
International Society for the Study of Hypertension in Pregnancy
(ISSHP) [8]. In GH and PE onset of hypertension (systolic blood pressure
(SBP) > 140 mmHg and / or diastolic blood pressure (DBP) > 90 mmHg)
occurs at > 20 weeks’ gestation, with at least two episodes of high blood
pressure > 4 h apart. In PE, in addition to hypertension, there is pro-
teinuria (24 h urinary protein > 300 mg or protein to creatinine ratio >
30 mg/mmol) or other maternal organ dysfunction (renal impairment
with creatinine > 90 umol/L, liver impairment with alanine amino-
transferase or aspartate aminotransferase > 40 IU/L, haematological
impairment with thrombocytopenia with platelet count < 150000/uL,
disseminated intravascular coagulation or haemolysis, neurological
impairment with eclampsia, altered mental status, visual disturbances,
or severe headaches. As the ISSHP guidelines recognise that the inclu-
sion of fetal growth restriction (FGR) in the definition of PE is contro-
versial [8], we present the data related to FGR separately to those
related to maternal disease.

Indications for delivery were routinely recommended as per local
hospital guidelines — by 40 + 0 in women with GH and by 38 + 0 in
women with PE. Earlier delivery at any gestation was indicated for
either maternal or fetal reasons. Maternal indications included
eclampsia, cerebral haemorrhage, persistent symptomatology despite
adequate blood pressure control (after exclusion of other pathologies),
pulmonary oedema and severe haematological or biochemical
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complications. Fetal indications for delivery at any gestation were
pathological cardiotocography, signs or symptoms of placental abrup-
tion and stillbirth. Gestation dependent maternal indications for de-
livery included: repeated episodes of severe hypertension (>160/110)
or inability to control maternal BP despite 2 (>37 weeks) or 3 (<37
weeks) classes of antihypertensives in maximal doses, progressive
deterioration in liver function with aspartate aminotransferase alanine
aminotransferase > 70 IU/L or albumin < 20 g/L. Gestation dependent
fetal indications for delivery were based on ultrasonographic findings as
described by Figueras et al. [26] and Hecher et al. [27].

2.3. Study outcomes

There were seven outcome measures for the study. The primary
outcome was delivery within one week of presentation. Second, PE at
presentation and at delivery. Third, composite of serious adverse out-
comes which individually constitute indications for iatrogenic delivery,
including need for > 3 antihypertensives, severe renal dysfunction
(doubling in the level of creatinine from that found at presentation to a
level higher than 90 pmol/L), severe liver dysfunction (doubling in the
level of liver enzymes from that found at presentation to a level higher
than 40 IU/L), thrombocytopenia with platelet count < 100,000/uL,
pulmonary oedema, neurological symptoms (severe irretractable head-
ache, repeated visual scotomata or convulsions), pulse oximetry < 90%
on room air, haemolysis elevated liver enzymes and low platelets
(HELLP) syndrome, acute fatty liver of pregnancy, proteinuria of >
5000 mg/24 h, fetal growth restriction, abruption, fetal death, or
neonatal death. Fetal growth restriction was defined by birthweight <
3rd percentile or between the 3rd and 10th percentiles with uterine
artery pulsatility index (PI) and/or umbilical artery PI > 95th percentile
and/or middle cerebral artery PI < 5th percentile [28]. Fourth, severe
maternal hypertension, defined as systolic blood pressure > 160 mmHg
and/or diastolic blood pressure > 110 mmHg. Fifth, delivery by emer-
gency caesarean section for suspected fetal distress (before labour FGR
with abnormal Doppler findings and during labour pathological fetal
heart rate patterns). Sixth, neonatal unit admission for > 24 h. Seventh,
birth of small for gestational age (SGA) neonate with birthweight < 10th
and < 3rd percentile for gestational age [29].

2.4. Statistical analysis

The Kolmogoroff-Smirnoff test was used to determine normality of
data. Data were expressed as median (interquartile range (IQR)) for
continuous variables and n (%) for categorical variables. Differences
between women who delivered within 1 week and those who did not,
were assessed by the chi-squared test for categorical variables and the
Student’s t-test and Mann-Whitney U test for numerical variables who
were normally or not normally distributed, respectively.

Not normally distributed data were subsequently logarithmically
transformed prior to performing linear regression analysis where
necessary. Univariate and multivariable linear regression analyses were
performed to determine the maternal characteristics and hemodynamic
variables with significant effect on the ophthalmic artery OA PSV-ratio
and LogiosFlt-1/PIGF ratio. The significant variables were adjusted
for, and the subsequent predicted values of the OA PSV-ratio and
LogosFlt-1/PIGF ratio were used in multivariable logistic regression
analysis to assess their performance in the prediction of delivery within
one week, composite of serious adverse outcomes and associated
adverse maternal and neonatal outcomes. The areas under the receiver-
operator characteristic curves (AUROC) were plotted to depict the per-
formance of the OA PSV-ratio and Log;osFlt-1/PIGF ratio. The com-
parison of the AUROCs was performed by the method of DeLong et al.
[301.

Statistical analysis was carried out using SPSS ((IBM SPSS Statistics
for Windows 2015, Version 26.0, Armonk, NY: IBM Corp)) and STATA
(StataCorp. 2019. Stata Statistical Software: Release 16. College Station,
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TX: StataCorp LLC).

3. Results

3.1. Study population and pregnancy outcomes

Maternal and pregnancy characteristics of the total cohort and those
women who delivered within one week and after one week are presented
in Table 1. There are no significant differences between the two groups
in maternal demographics, haemodynamic and angiogenic variables
aside from gestational age at presentation, number of women on anti-
hypertensive medication, systolic blood pressure, 24-hour urine protein
concentration, sFlt-1 concentration, ophthalmic artery peak systolic
velocity 2 and OA PSV-ratio. At presentation 49.6% (57/115) women
had PE and 50.4% (58/115) had GH. At delivery, an additional 8 women
were diagnosed with PE.

3.2. Unadjusted values of OA PSV-ratio and sFlt-1/PIGF ratio

Women who delivered within one week, compared to those who did
not, had a higher OA PSV-ratio (0.82 vs 0.71, p < 0.01, Fig. 1) and sFlt-
1/PIGF ratio (93.3 vs 40.5, p = 0.08, Fig. 1). Similarly, women who had
a composite serious adverse outcome, compared to those who did not,
had a higher OA PSV-ratio (0.78 vs 0.71, p = 0.01, Fig. 1) and sFlt-1/
PIGF ratio (170.6 vs 35.9, p < 0.001, Fig. 1). Those with PE at presen-
tation, compared to those with GH, had a higher OA PSV-ratio (0.8 vs
0.7, p = 0.005) and Log;osFlt-1/PIGF ratio (2.02 vs 1.37, p < 0.0001).

3.3. Independent predictors of OA PSV-ratio and Log;¢sFlt-1/PIGF ratio

Univariate linear regression analysis was used to assess the associa-
tion between OA PSV-ratio and Log osFlt-1/PIGF ratio and maternal age,
height, booking weight, racial origin, parity (nulliparous, parous —
without previous PE, parous — with previous PE), smoking, SBP, DBP,
MAP, gestational age at presentation and use of antihypertensive
medications.

Table 1
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Backward stepwise multivariable regression analysis was subse-
quently used to assess which of the above named variables are inde-
pendent predictors of the OA PSV-ratio and Log;(sFlt-1/PIGF ratio. The
variables significantly affecting the OA PSV-ratio were Log;oMAP and
maternal weight at booking (OA PSV-ratio = -0.77-0.002*Weight +
0.84*Log1oMAP, p < 0.001, R? = 0.15, Fig. S1). The independent vari-
ables affecting the Log;osFlt-1/PIGF ratio were DBP and use of antihy-
pertensive medications LogiosFlt-1/PIGF ratio = —-7.8 + 0.44 *
Antihypertensive Medication + 5.0*Log;oDBP, p = 0.001, R? = 0.11,
Fig. S2).

The values of OA PSV-ratio and Log;(sFlt-1/PIGF ratio were subse-
quently adjusted for, and their predicted values were used in logistic
regression analysis to assess their performance in predicting PE and
adverse maternal and perinatal outcomes. Areas under the receiver-
operator characteristic curves (AUROC) were used to illustrate this
(Table 2).

3.4. Adjusted values of OA PSV-ratio and LogjosFlt-1/PIGF ratio
(Table 2)

The OA PSV-ratio and Log;osFlt-1/PIGF ratio performed similarly in
the prediction of delivery within one week, with both performing
modestly. Similarly, there were no significant differences between the
OA PSV-ratio and Log1(sFlt-1/PIGF ratio in the prediction of a composite
of serious adverse outcome, severe maternal hypertension, delivery by
emergency caesarean section for suspected fetal distress, neonatal unit
admission for > 24 h, or delivery of a SGA neonate with birthweight <
10th and < 3rd percentile.

3.5. Correlation between Log;osFlt-1/PIGF ratio and OA PSV-ratio and
their combination for improving prediction models

There was a significant correlation between Log;osFlt-1/PIGF ratio
and OA PSV-ratio (Log;(sFlt-1/PIGF ratio = -0.3 + 0.6* OA PSV-ratio, p
< 0.001, R? = 0.19). Therefore, combining the two variables did not
improve the performance of the prediction models for all outcomes,

Maternal and pregnancy characteristics of the total population and women who delivered < 1 week and > 1 week. Numerical variables are shown as median
(interquartile range), mean (standard deviation) and categorical variables as n (%). P-values as shown.

Maternal and pregnancy characteristics All women (n = 115) Delivery < 1 week (n = 27) Delivery > 1 week (n = 88) p-value
Age (years) 34.0(5.1) 34.6 (5.3) 34.2(5.4) 0.9
Height (cm) 165.0 (161.0-171.0) 163.0 (158.0-168.0) 165.0 (162.0-169.7) 0.1
Weight (Kg) 74.0 (63.0-86.0) 68.0 (63.0-78.0) 76.0 (65.0-89.7) 0.1
Gestational age at presentation (weeks) 35.6 (33.3-36.9) 37.6 (36.1-39.0) 35.3 (33.0-36.1) <0.01
Gestational age at delivery (weeks) 38.1 (37.1-39.4) 38.1 (36.9-39.9) 38.3 (37.1-39.4) 0.9
Racial origin, n (%) 0.9

White 76 (66.1) 18 (66.7) 58 (65.9)

Black 23 (20.0) 5 (18.5) 18 (20.5)

Other 16 (13.9) 4 (14.8) 12 (13.6)
Type 1 or Type 2 diabetes, n (%) 3 (2.6) 1(3.7) 2(2.3) 0.5
Smoker, n (%) 1(0.9) 1@3.7) 0 (0.0) 0.7
Family history of preeclampsia, n (%) 9(7.8) 1(3.7) 8(9.8) 0.3
Assisted conception, n (%) 11 (9.6) 2(7.4) 9 (10.2) 0.6
Parity, n (%) 0.8

Nulliparous 73 (63.5) 17 (63.0) 56 (63.6)

Parous, no previous pre-eclampsia 35 (30.4) 9 (33.3) 26 (29.5)

Parous, previous preeclampsia 7 (6.1) 1@3.7) 6 (6.8)
On antihypertensive medications, n (%) 46.0 (40.0) 18 (66.7) 28 (31.8) 0.001
Haemodynamic and biochemical variables
Systolic blood pressure (mmHg) 140.0 (10.4) 139.4 (7.7) 140.1 (10.9) 0.02
Diastolic blood pressure (mmHg) 91.0 (86.0-95.0) 91.0 (88.0-95.0) 90.0 (85.8-94.9) 0.5
Mean arterial pressure (mmHg) 107.0 (103.0-111.0) 107.7 (103.8-110.3) 107.0 (103.0-111.0) 0.9
24-hour urine protein (mg) 301.0 (183.0-530.0) 426.0 (244.0-1103.0) 256.5 (161.0-454.7) 0.04
Ophthalmic artery peak systolic velocity 1 (cm/sec) 39.7 (9.0) 41.5 (9.6) 39.5(9.8) 0.5
Ophthalmic artery peak systolic velocity 2 (cm/sec) 29.9 (8.6) 34.2 (9.4) 28.5 (8.4) 0.006
Ophthalmic artery peak systolic velocity ratio 0.8 (0.1) 0.82(0.1) 0.71 (0.1) <0.01
Soluble fms-like tyrosine kinase-1 (sFIT-1) (pg/ml) 5433.8 (2632.7-8565.3) 7025.3 (4652.8-14866.2) 4585.7 (2117.5-7583.4) <0.01
Placental growth factor (PIGF) (pg/ml) 88.57 (47.0-172.8) 75.8 (46.4-133.6) 107.0 (51.6-247.1) 0.1
sFIT-1/PIGF ratio 66.41 (15.9-185.3) 93.3 (49.5-267.9) 40.5 (10.4-145.5) 0.08
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Fig. 1. Box and whisker plots with p-values, demonstrating differences in ophthalmic artery peak systolic velocity ratio and sFlt-1:PIGF ratio in women delivering
within one week from presentation (A) and in women with composite of serious adverse outcomes (B). White boxes represent women delivering after one week from
presentation and without composite of serious adverse outcomes, whilst grey boxes represent women delivering within one week from presentation and with

composite of serious adverse outcomes.

Table 2

Areas under the receiver-operator characteristic curves (AUROC) for the pre-
diction of pregnancy outcomes. Data presented as AUROC (95% confidence
interval). The p-values denote the statistical significance for the differences in
the AUROCs. OA PSV-ratio is normally distributed whilst sFlt-1/PIGF ratio is not
and therefore, is logarithmically transformed.

Outcome measures Total OA PSV-ratio LogosFlt-1/ p-
= PIGF ratio value
115

Delivery within 1 week 27 0.57 0.61 0.53
of presentation (23.4) (0.47-0.67) (0.52-0.70)

Pre-eclampsia at 57 0.53 0.56 0.74
presentation (49.6) (0.43-0.62) (0.46-0.65)

Pre-eclampsia at 65 0.55 0.57 0.78
delivery (56.5) (0.45-0.64) (0.47-0.66)

Composite of serious 37 0.63 0.61 0.71
adverse outcomes * (32.2) (0.54-0.72) (0.52-0.70)

Severe hypertension 20 0.55 0.60 0.57

(17.4) (0.46-0.64) (0.51-0.69)

Emergency caesarean 22 0.56 0.63 0.36
section for fetal (19.1) (0.46-0.65) (0.54-0.72)
distress

Neonatal unit admission 19 0.54 0.57 0.77
for > 24 h (16.5) (0.44-0.63) (0.48-0.66)

Small for gestational age 35 0.64 0.58 0.44
< 10th percentile (30.4) (0.55-0.73) (0.49-0.68)

Small for gestational age 19 0.60 (0.51- 0.60 0.93
< 3rd percentile (16.5) 0.69) (0.50-0.69)

The 37 cases of composite of serious adverse outcomes included 7 pregnancies
requiring > 3 antihypertensives for blood pressure control, 9 with severe renal
dysfunction, 13 with severe liver dysfunction, 2 with thrombocytopenia, 2 with
HELLP syndrome and 3 with severe proteinuria, 1 with fetal death and 23 with
FGR. There were no cases of abruption, neonatal death, neurological symptoms,
maternal stroke, pulmonary oedema, acute fatty liver of pregnancy, or pulse
oximetry < 90% on room air.
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apart from “Delivery within one week” where the combined model was
better than both individual ones (AUROC = 0.88, (95% CI 0.79-0.97)).

4. Discussion
4.1. Main findings

The results of this study have demonstrated that in women pre-
senting with new onset hypertension, unadjusted values of the OA-PSV
ratio and LogiosFlt-1/PIGF ratio are higher in women who delivered
within one week or had a composite of serious adverse outcomes.
However, after adjusting for maternal weight, blood pressure, and
antihypertensive use both modalities have a similar and modest per-
formance in predicting PE, delivery within one week of presentation,
composite of serious adverse outcomes, severe maternal hypertension,
delivery by emergency caesarean section for fetal distress, NNU admis-
sion for > 24 h and birth of SGA neonates. Therefore, both the OA PSV-
ratio and the LogiosFlt-1/PIGF ratio, after adjusting for cofounding
variables, cannot be used as independent screening tools for triaging
women with new onset hypertension. Instead, they could be incorpo-
rated into multivariate prediction models and preference between the
two modalities would depend on laboratory availability, sonographer
experience and costs.

4.2. Comparison with existing literature in women with pregnancy
hypertension

Despite the early recognition that sFlt-1, PIGF and their ratio are
influenced by variables such as mean arterial pressure [31], gestational
age [15,32-35], racial origin [33,34], maternal weight [33,34], ciga-
rette smoking [33,34] and parity [33-34,14,31,33-34] screening
studies in those with suspected PE have partly adjusted for some but not
all values [12,13,36-37], whilst one study in women with new onset
hypertension [15] have used adjusted values. Therefore, our data are not
comparable to the majority of the pre-existing literature. The pre-
mentioned study investigating the sFlt-1/PIGF ratio in hypertensive
women, adjusted for gestational age, showing that performance was
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better in women presenting at earlier gestational ages; AUROC was 0.64
and 0.86 for those above and below 35 weeks, respectively. This cor-
roborates our findings, given that 63.5% of our study population pre-
sented at >35 weeks’ gestation. Furthermore, in a meta-analysis using
unadjusted values for prediction of adverse pregnancy outcomes, sFlt-1/
PIGF ratio had sensitivity and specificity of 65% and 67% respectively in
predicting time to delivery within seven days in women with suspected
PE, which is similar to our results [15].

4.3. Interpretation of findings

A pertinent finding of our study was the modest performance of the
adjusted values of LogiosFlt-1/PIGF ratio for prediction of delivery
within one week and adverse PE-associated outcomes. This could be
explained by four reasons. First, our cohort consisted of predominantly
late preterm PE and GH. Similar to the previously described study [15],
Verlohren et al. also showed that after 34 weeks’ the sFlt-1/PIGF ratio
yielded lower sensitivity and specificity [32]. Second, our study only
included women presenting with new onset hypertension rather than
women with “suspected PE”. Previous studies have had a much lower
prevalence of PE as they included women with non-specific symptoms of
PE e.g. oedema, headache and weight gain [12,13,36-39], thereby
inflating their NPV. Furthermore, the fact that the odds ratio for PE
increases from 3 [14] to 23 [12] when the control group is women with
GH rather than normotensive women, is another example of how the
performance of a screening test improves with a healthier control group
and would again partly explain the modest results seen in our study.
Third, given that LogosFlt-1/PIGF ratio correlates with blood pressure,
adjustment by blood pressure will further reduce its performance,
especially in hypertensive populations. Indeed, within our population,
49% of women had PE at recruitment, and the median systolic and
diastolic blood pressures were 8 mmHg and 6 mmHg higher respec-
tively, compared to the population of a seminal study investigating the
predictive value of the sFlt-1/PIGF ratio in women with suspected PE
with an approximate 20% incidence of PE [12]. Fourth, the reduced
performance of LogosFlt-1/PIGF ratio could be due to the fact that 40%
of the study population had been started on antihypertensive treatment
prior to being reviewed in the specialist antenatal hypertension clinic.
The use of antihypertensive medications has been shown to alter con-
centrations of endothelial anti-angiogenic and angiogenic proteins in
the human uterine myometrium. In vitro studies have shown that
methyldopa, hydralazine and clonidine reduce sFlt-1 concentrations
[40]. Atenolol directed therapy in those at high risk of PE is associated
with attenuated rises in sFlt-1 in pregnancy. This was hypothesised to be
due to a medication related improvement in central haemodynamics,
reducing sheer stress and therefore downregulating endothelial activa-
tion [41]. Furthermore, a study of 164 patients with early onset severe
PE had a sFIt-1/PIGF ratio calculated before and after treatment with
either magnesium sulphate and labetalol (group A) or magnesium sul-
phate alone (group B). The sFlt-1/PIGF ratio was significantly higher in
both pre-treatment groups (68.86 + 47.26 group A, 64.56 + 48.35 in
group B) when compared to after treatment (9.32 + 6.69 group A, 11.37
+ 6.56) [42]. These studies support our findings that antihypertensive
therapy should be controlled for when using the sFlt-1/PIGF ratio and
raise concerns about its screening performance once blood pressure has
been controlled effectively. Similarly, this may also be the reason for the
modest performance of the adjusted values of the OA PSV-ratio given
that, as we have previously shown, it has a strong association with blood
pressure levels and antihypertensive use [17,43].

4.4. Strengths and limitations

Strengths of this study include first, its pragmatic approach, where
patients presented at any gestation with new onset hypertension with or
without treatment. Second, we examined a high-risk population with
established disease rather than those “at risk of pre-eclampsia”, in order
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to avoid exaggerating the performance of the test. Third, linear regres-
sion analysis allowed for cofounding factors to be controlled for and
fourth, only two sonographers measured the OA PSV-ratio to reduce
measurement variability. Limitations include that the study was un-
derpowered to assess the impact of different types of antihypertensives
on sFlt-1/PIGF ratio or OA PSV-ratio, and the lack of presentation of
longitudinal changes with progression of the disease.

5. Conclusions

In women presenting with new onset hypertension, the OA PSV-ratio
and LogosFlt-1/PIGF ratio are associated with maternal weight, MAP,
DBP and antihypertensive use. Adjusted values of the OA PSV-ratio and
LogosFlt-1/PIGF ratio have a modest ability to predict delivery within
one week and related maternal and neonatal complications and there-
fore, the optimal use of these ratios would be in multivariate models in
triaging hypertensive patients and screening for PE related
complications.
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