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CONTRIBUTION

What are the novel findings of this work?

In women with chronic hypertension, the predictive performance for delivery with preeclampsia
(PE) within the subsequent 2 weeks of maternal serum glycosylated fibronectin (GlyFn) is similar
to that of serum placental growth factor (PIGF) and the soluble fms-like tyrosine kinase-1 (sFLT-1)

/ PIGF ratio, with detection rate of about 25%, at false positive rate of 5%.

What are the clinical implications of this work?

GlyFn is a simple point-of-care test without the need of a laboratory and can provide results
within 10 minutes of testing. In this respect it may potentially replace the other tests that are
currently used in the prediction of imminent PE in high-risk women. However, in the case of
chronic hypertension the predictive performance for superimposed PE is poor for all tests and

neither GlyFn nor angiogenic factors are likely to improve the management of such women.
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ABSTRACT

Objective: To compare the predictive performance for delivery with preeclampsia (PE) within 2
weeks of assessment in women with chronic hypertension at 24-41 weeks’ gestation between
serum glycosylated fibronectin (GlyFn) concentration, serum placental growth factor (PIGF)

concentration and soluble fms-like tyrosine kinase-1 (sFLT-1) / PIGF concentration ratio.

Methods: This was a prospective study in 104 women with singleton pregnancies and chronic
hypertension presenting at 24-41 weeks’ gestation. In 26 (25.0%) cases there was superimposed
PE within 2 weeks from sampling. We compared the predictive performance for superimposed

PE between GlyFn, PIGF and sFLT-1/ PIGF at fixed screen positive rates of approximately 10%.

Results: The median gestational age at sampling was 34.1 (31.5, 35.6) weeks and in 84.6%
(88/104) of cases it was <36 weeks. The predictive performance for superimposed PE of the
three methods of screening was similar with detection rates of about 23-27%, at screen positive

rate of 11% and false positive rate of about 5%.

Conclusion: GlyFn is a simple point-of-care test without the need of a laboratory and can
provide results within 10 minutes of testing. In this respect it may potentially replace the
angiogenic markers that are currently used in the prediction of imminent PE in high-risk women.
However, neither GlyFn nor angiogenic factors are likely to improve the management of women

with chronic hypertension, because their predictive performance for superimposed PE is poor.
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INTRODUCTION

Chronic hypertension affects about 1% of pregnancies and 20-30% of such cases develop
superimposed preeclampsia (PE)'2. In the last decade two strategies have evolved for prediction
and prevention of PE. The first involves assessment of risk by the Fetal Medicine Foundation
(FMF) competing risks model, which combines maternal demographic characteristics and
elements from the medical history with the biomarkers mean arterial pressure (MAP), uterine
artery pulsatility index, and placental growth factor (PIGF) at 11-13 weeks’ gestation
(first-trimester triple test)®*. This approach identifies about 90% of early-PE with delivery at <32
weeks’ gestation and 75% of preterm-PE with delivery at <37 weeks, at screen positive rate of
10%34. Treatment of the high-risk group with aspirin (150 mg/day from 12 to 36 weeks) reduces
the rates of early- and preterm-PE by about 90% and 60%, respectively®. The second strategy,
involves assessment of risk at 36 weeks’ gestation by a combination of maternal risk factors with
MAP, PIGF and soluble fms-like tyrosine kinase-1 (sFLT-1), with detection rate of term-PE with
delivery at 237 weeks, of about 70% at screen positive rate of 10% (third-trimester triple test)®%.
A randomized trial is currently evaluating timed birth based on personalized risk of PE, with the
potential of this strategy to decrease the rate of term-PE by about 60%°. In two recent studies we
have reported that glycosylated fibronectin (GlyFn) is a new biomarker that can potentially
replace angiogenic markers in first- and third-trimester screening for preterm- and term-PE,

respectively'®',

In addition to first- and third-trimester routine screening for subsequent development of PE,
assessment of risk for PE has also been proposed for women presenting to specialist clinics with
signs or symptoms of hypertensive disorders. In such cases cut-offs in the concentration of PIGF
or the ratio of the concentrations of sFLT-1 and PIGF have been used to predict the development

of PE within the subsequent 1-4 weeks'?>'4. More recently, the use of GlyFn has been proposed
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as a useful biomarker in the prediction of imminent PE in women presenting with signs and
symptoms of the disease''®. However, in a study of 409 women with singleton pregnancies
presenting with new onset hypertension at 24-41 weeks’ gestation we found that the predictive
performance for delivery with PE within 2 weeks of presentation, which occurred in 23% of cases,
was poor; the performance of GlyFn was similar to that of PIGF and the sFLT-1 / PIGF ratio, with

detection rate was about 60%, at screen positive rate of 46% and false positive rate of 42%"".

The objective of this study is to compare the predictive performance for superimposed PE
between serum GlyFn concentration, serum PIGF concentration and sFLT-1 / PIGF

concentration ratio in women with chronic hypertension.
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METHODS

Study design and participants

This was a prospective study in women with singleton pregnancies and diagnosis of chronic
hypertension, defined as systolic blood pressure 2140 mmHg and / or diastolic blood pressure
290 mmHg on at least two occasions four hours apart, and documented before pregnancy or
before 20 weeks’ gestation."”® The women attended Kings' College Hospital, London, UK
(between February 2019 and January 2023) for antenatal care and they were managed in a
specialist hypertension clinic. The management, which was consistent with that recommended
by the National Institute for Health and Care Excellence'®, included: regular visits at 20, 24, 28
and 32 weeks’ gestation and every two weeks thereafter until delivery. In these visits the blood
pressure was measured using validated automated devices?°, serum creatinine concentration,
serum aspartate transaminase, platelet count and 24-hour urine protein concentration or protein
to creatinine ratio were measured and serum was stored at -80°C for subsequent research
studies. Ultrasound scans were carried out at 28, 32 and 36 weeks’ gestation to monitor fetal
growth, by measurement of estimated fetal weight, and assessment of fetal oxygenation by
Doppler to examine flow velocity waveforms in the umbilical arteries, ductus venosus and middle
cerebral arteries. Antihypertensive medication was given as necessary to maintain the blood
pressure at <140 / 90 mmHg. Timing and method of delivery were based on the maternal and
fetal condition; if the hypertension was well controlled and the fetal growth and wellbeing were

normal, delivery was carried out at 40 weeks’ gestation.

The database of the hypertension clinic was searched to identify women with chronic
hypertension who had stored serum samples. In those with superimposed PE a sample was
selected that was taken within 2 weeks of the diagnosis of superimposed PE. For each case of

superimposed PE we then selected three cases of chronic hypertension without PE that were
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sampled at the same gestational age as the case of PE.

Gestational age was determined by the measurement of fetal crown-rump length at 11-13 weeks
or the fetal head circumference at 19-24 weeks?"?. Included in the study were singleton
pregnancies delivering a non-malformed liveborn or stillborn at 224 weeks’ gestation. Excluded

were pregnancies with aneuploidies and major fetal abnormalities.

Measurement of angiogenic factors and glycosylated fibronectin

The frozen serum samples were thawed and then analyzed for PIGF and sFLT-1 in pg/mL by an
automated biochemical analyzer (BRAHMS KRYPTOR compact PLUS, Thermo Fisher Scientific,
Hennigsdorf, Germany). Serum GlyFn concentration was measured using a point-of-care test
(LumellaTM PE test, DiabetOmics, Inc., Hillsboro, OR, USA). Briefly, 5 pl of serum was diluted
1:350 in running buffer and 120 pl of diluted serum was added to a test strip and inserted into a
hand-held LumellaTM reader system. Test strips were configured with monoclonal antibodies
against GlyFn labelled with gold particles. The GlyFn concentration is displayed on the reader at

the end of 10 minutes.

The measurements of PIGF, sFLT-1 and GlyFn were not made available to the obstetricians
managing the pregnancies, but they were part of a research project which was approved by the

NHS Research Ethics Committee (REC reference: 02-03-033).

Outcome measure

Data on pregnancy outcome were collected from the hospital maternity records of the women.
The outcome measure was superimposed PE, which was diagnosed as defined by the 2019
American College of Obstetricians and Gynecologists criteria: hypertension, with development of

one or more of the following: new-onset proteinuria (2300 mg/24h or protein to creatinine
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ratio >30 mg/mmoL), serum creatinine >97 umol/L in the absence of underlying renal disease,
serum aspartate transaminase more than twice normal (=65 IU/L for our laboratory), platelet

count <100,000/uL, headache or visual symptoms, or pulmonary edema.?

Statistical analysis
Data were summarized by median and interquartile range (IQR) for continuous variables, and n
and percentage for categorical variables. Students t-test, and chi-squared or Fisher’s exact tests,

were used for comparing outcome groups for continuous and categorical data, respectively.

The following three steps were used to compare the predictive performance for delivery with PE
within 2 weeks from presentation of FlyFn, PIGF and the sFLT-1 / PIGF ratio. First, we examined
the distribution of GlyFn concentration, PIGF concentration and sFLT-1/ PIGF concentration ratio
in the group with superimposed PE and those with no PE. Second, we defined screen positive
groups using the recommended cut-off of 85 for the sFLT-1 / PIGF ratio®* and, to allow for
comparison, 75 pg/mL for PIGF and 510 ug/mL for GlyFen were used as previously described."”
We found great disparity between the three tests in screen positive rates and to allow for a fair
comparison between the tests we found the cut-off for each test corresponding to a screen
positive rate of approximately 10%. Third, we compared the areas under the receiver operator

characteristic curves of the three tests.

The statistical software package R, with packages PropCls and pROC were used for data

analyses.?®
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RESULTS

Study participants

The study population of 104 singleton pregnancies with chronic hypertension, included 26
(25.0%) that developed superimposed PE. The diagnosis of superimposed PE was based on the
development of new-onset proteinuria in 21 cases, proteinuria plus elevated liver enzymes in two,

elevated liver enzymes alone in two and increased creatinine in one.

Maternal and pregnancy characteristics of the study population are summarized in Table 1.
There were no significant differences between those with superimposed PE, compared to the
unaffected pregnancies, in maternal and pregnancy characteristics, except for black ethnicity,
which was significantly more common in the superimposed PE group. In the superimposed PE
group there was a significantly higher median systolic and diastolic blood pressure, GlyFn and

sFLT-1/ PIGF ratio and lower PIGF.

Association between biomarkers

The association between the biomarkers in those who developed PE and those who did not is
shown in Table 2. There were significant associations between GlyFn and PIGF, GlyFn and
sFLT-1, sFLT-1 and PIGF and systolic and diastolic blood pressure in both the PE and non-PE
groups. There were also significant associations between PIGF and systolic and diastolic blood
pressure in the non-PE but not in the PE group and between sFLT-1 and diastolic blood pressure
in the PE group, but not in the non-PE group. The highest associations were between GlyFn and

sFLT-1 in both groups.

Prediction of superimposed PE
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The distribution of GlyFn, PIGF and sFlt-1 / PIGF ratio in the group with superimposed PE and
those without PE is shown in Figure 1, the predictive performance of the three methods of
screening is shown in Table 3 and the receiver operating characteristics curves are shown in

Figure 2.

As shown in Figure 1 there is considerable overlap between the cases of superimposed PE and
unaffected pregnancies in all three methods of screening. The predictive performance of the
three methods at risk cut-offs of 85 for the sFLT-1 / PIGF ratio, 75 pg/mL for PIGF and 510 pg/mL
for GlyFn is shown on the top panel of Table 3. The screen positive rate was 5.8% for sFLT-1 /
PIGF, 8.7% for PIGF and 24.0% for GlyFn and the respective detection rates for superimposed
PE were 19.2%, 23.1% and 46.2%. Consequently, new cut-offs were selected to fix the screen
positive rate of the three methods at approximately 10%. The predictive performance of the three
methods, as shown in the bottom panel of Table 3, was similar and the detection rate varied
between 23% and 27%, at screen positive rate of 10.6% and the false positive rates varied
between 5.1% and 6.4%. The overall results for all 26 cases of superimposed PE were similar to

those in the 22/26 cases where blood sampling was carried out at <36 weeks’ gestation.
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DISCUSSION

Main findings

This study in women with chronic hypertension has demonstrated that the predictive
performance for superimposed PE within 2 weeks of examination by GlyFn is similar to that of
PIGF and the sFLT-1 / PIGF ratio. At cut-offs corresponding to a screen positive rate of
approximately 10%, the detection rate of superimposed PE was about 25% and the false positive
rate was 5%. There were significant associations between GlyFn and PIGF and GlyFn and

SsFLT-1 in both the PE and non-PE groups.

Interpretation of results and comparison to previous studies

In a previous study of women presenting with new onset hypertension at 24-41 weeks’ gestation
we found that the predictive performance for delivery with PE within 2 weeks of presentation by
GlyFn was similar to that of PIGF and the sFLT-1/ PIGF ratio, with a detection rate of about 60%,
at screen positive rate of 46% and false positive rate of 42%"7. Although, the screen positive and
false positive rates in the women with new onset hypertension are much higher than in those with
chronic hypertension, the predictive performance is similar, because as shown in the receiver
operating characteristics curves in Figure 2, the detection rate of superimposed PE by GlyFn in

women with chronic hypertension is about 75%, at false positive rate of 42%.

Very few studies have reported on the use of angiogenic factors for prediction of imminent PE in
women with chronic hypertension. A study of 42 women with chronic hypertension, including 30
with superimposed PE and 12 with uncontrolled hypertension at 21-37 weeks’ gestation,
reported that the sFLT-1 / PIGF ratio was significantly higher and PIGF was lower in the

superimposed PE group?. The authors did not report the predictive accuracy of the test but
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claimed that the sFLT-1 / PIGF ratio is an excellent tool for emergency rooms for differentiating

between superimposed PE and uncontrolled hypertension?.

Binder et al.?’, examined 142 women with chronic hypertension who had suspected
superimposed PE (worsening hypertension, epigastric pain, new-onset edema, dyspnea

or neurological symptoms). The best prediction of superimposed PE (significant proteinuria,
creatinine 21mg/dL, transaminase levels >40 IU/L, platelet count <150 000/uL or neurological
symptoms)?®, diagnosed within 1 week after assessment was provided by maternal serum
sFLT-1 / PIGF, compared to serum PIGF alone. The authors provided receiver operating
characteristic curves and for the sFLT-1 / PIGF ratio the detection rate was 85% at false positive
rate of 30%. In our study, the detection rate of sFLT-1 / PIGF ratio, at false positive rate of 30%,
was about 70%. Possible explanations for the apparent superior predictive performance for
superimposed PE in the Binder et al.?’ study, compared to our results, include first, they
examined patients with suspected superimposed PE rather than all patients with chronic
hypertension; second, their prediction was for PE within 1 week vs 2 weeks in our study; third,
58% of their patients were sampled at <32 weeks’ gestation vs 27% in our study; fourth, Binder et
al., who recruited patients in Austria did not report the ethnicity of their patients and presumably
they were totally or mostly white, whereas 77% of our patients with superimposed PE and 44% of
those without PE were black and such women have higher mean serum PIGF concentrations
and lower sFLT-1/PIGF concentration ratio values, regardless of whether they go on to develop
PE?; and fifth, in both studies the number of patients was small and there is considerable

uncertainty concerning the accuracy of the tests.

Implications for clinical practice
Chronic hypertension is associated with increased risk of stillbirth, PE, gestational diabetes, and

birth of small for gestational age neonates’. Consequently, pregnancies with chronic
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hypertension merit routine intensive antenatal care'® and the potential value of biomarkers, such
as PIGF, sFLT-1 and GlyFn, in the management of such pregnancies needs to be assessed
against such background of intensive care. The use of cut-offs in measured concentration of
biomarkers or their ratio to define clinical management has the advantage of simplicity. However,
such simplicity would be truly advantageous only if there was no overlap in the distributions of
biomarkers between women that would from those that would not develop imminent PE; in such
case the test would be diagnostic. However, in reality, as confirmed by the findings of this study,

this is not so for the proposed biomarkers.

A high proportion of women with chronic hypertension that would develop superimposed PE
within the subsequent 1-2 weeks would have a false negative result, even when they present
with suspected superimposed PE?’, and many of those that would not develop this complication
would have a false positive result. It would therefore be inappropriate to rely on the results of
angiogenic markers and GlyFn for clinical decisions on hospitalization and intensity of monitoring
rather than continue with routine regular measurement of blood pressure and simple assessment
for development of proteinuria or measurement of serum creatinine, liver enzymes and platelet
count in those with increasing hypertension and certain symptoms suggestive of superimposed

PE.

Strengths and limitations

The main strength of this study is examination of a population of pregnant women with chronic
hypertension, rather than a heterogeneous group with signs and / or symptoms of hypertensive
disorders, as in previous studies advocating the use of angiogenic markers, where measurement
of blood pressure and demonstration of hypertension was not an inclusion criterion'>'. All our
women had chronic hypertension and we wanted to examine the predictive performance of

GlyFn, by comparison with angiogenic markers, in the prediction of subsequent development of
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PE.

We found no substantive differences between GlyFn and the other screening methods in their
predictive performance for superimposed PE within the subsequent 2 weeks, but the number of
cases is small and inevitably the confidence intervals around the predicted detection rates are
wide. However, the data demonstrate that none of the tests are diagnostic and detection rates

are low for relatively high false positive rates.

Conclusions

GlyFn is a simple point-of-care test which can be carried out without the need of a laboratory and
can provide results within 10 minutes of testing. In this respect it may potentially replace the
angiogenic markers that are currently used in the prediction of imminent PE in high-risk women.
However, neither GlyFn nor angiogenic factors are likely to improve the management of women

with chronic hypertension, because their predictive performance for superimposed PE is poor.

Sources of Funding: The study was supported by a grant from the Fetal Medicine Foundation
(Charity No: 1037116). The reagents and equipment for the measurement of serum glycosylated
fibronectin were provided free-of-charge by DiabetOmics, Inc., Hillsboro, OR, USA, and the
reagents and equipment for the measurement of serum placental growth factor and soluble
fms-like tyrosine kinase-1 were provided by Thermo Fisher Scientific, Hennigsdorf, Germany.
These bodies had no involvement in the study design; in the analysis and interpretation of data; in

the writing of the report; and in the decision to submit the article for publication.
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FIGURE LEGENDS

Figure 1. Distribution of GlyFn, PIGF and sFLT-1 / PIGF ratio in the group with superimposed PE

(red circles) and those without PE (black circles).

Figure 2. Receiver operating characteristic curves for prediction of superimposed PE in women

with chronic hypertension by GlyFn (blue), PIGF (red) and sFLT-1/ PIGF (black).
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Table 1. Maternal and pregnancy characteristics of the study population.

Characteristic No PE (n=78) PE (n=26) p-value
Maternal age (years) 35.0 (33.0, 37.0) 35.0 (33.0, 38.0) 0.465
Maternal weight (kg) 88.0 (76.0, 99.0) 94.5 (84.5, 104.0) 0.101
Maternal height (cm) 165 (160, 170) 164 (160, 170) 0.811
Body mass index (kg/m?) 32.1 (28.2, 36.3) 35.4 (31.8, 38.6) 0.068
Gestational age (weeks) 34.1 (31.5, 35.6) 34.0 (31.5, 35.4) 0.878
Antihypertensive medication 59 (75.6) 25 (96.2) 0.044
Ethnicity 0.030

White 33 (42.3) 6 (23.1)

Black 34 (43.6) 19 (73.1)

South Asian 11 (14.1) 1(3.9)
Diabetes mellitus Type 2 1(1.3) 0 (0.0) 1
Smoker 1(1.3) 0(0.0) 1
Method of conception

Natural 73 (93.6) 26 (100) 0.427

In vitro fertilization 5(6.4) 26 (100) 0.427
Parity 0.942

Nulliparous 28 (35.9) 10 (38.5)

Parous, no previous PE 42 (53.9) 13 (50.0)

Parous, previous PE 8 (10.3) 3(11.5)
Interpregnancy interval (years) 3.3(1.7,6.8) 4.0 (3.0, 5.5) 0.509
Systolic blood pressure 126.0 (121.0, 135.0) 138.0 (130.0, 145.0) 0.0001
Diastolic blood pressure 82.0 (76.3, 87.0) 88.5 (81.3, 95.8) 0.002
GlyFen (pg/mL) 319.0 (244.3, 422.3) 478.50 (360.3, 667.3) <0.0001
PIGF (pg/mL) 374.4 (162.0, 597.9) 202.0 (78.3, 324.8) 0.009
sFLT-1/ PIGF 3.77 (2.27, 13.43) 15.71 (7.66, 43.84) <0.0001
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Values are presented as n (%) and median (interquartile range). PE, preeclampsia; sFLT-1, soluble fms-like tyrosine kinase-1; PIGF,
placental growth factor; GlyFn, glycosylated fibronectin. Comparisons between outcome groups were by chi-square or Fisher exact

test for categorical variables and Mann Whitney-U test for continuous variables.
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Table 2. Associations (r values with 95% confidence interval) between the different

biomarkers in women who developed preeclampsia (top) and those who did not (bottom).

log10(GlyFen) | log10(sFLT-1) | log10(PIGF) | log10(SBP)
0.636
log10(sFLT-1)
(0.330, 0.821)
-0.466 -0.401
log10(PIGF) (-0.722, (-0.682,
-0.094) -0.016)
-0.026
0.155 0.303
log10(SBP) (-0.409,
(-0.247, 0.512) | (-0.096, 0.618)
0.366)
-0.267 0.510
0.047 0.430
log10(DBP) (-0.593, (0.153,
(-0.347, 0.426) | (0.051, 0.701)
0.134) 0.749)
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log10(sFLT-1) | log10(PIGF) | log10(SBP) | log10(DBP)
-0.377 0.117 0.193
0.437
log10(GlyFen) (-0.553, (-0.109, (-0.031,
(0.237, 0.601)
-0.169) 0.331) 0.399)
-0.339 0.071 0.290
log10(sFLT-1) (-0.522, (-0.154, (0.072,
-0.126) 0.289) 0.481)
-0.335 -0.347
log10(PIGF) (-0.519, (-0.529,
-0.122) -0.135)
0.535
log10(SBP) (0.355,
0.677)

GlyFn, glycosylated fibronectin; S, systolic; D, diastolic; BP, blood pressure; sFLT-1, soluble fms-like tyrosine kinase-1; PIGF, placental

growth factor.
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Table 3. Predictive performance for superimposed preeclampsia in women with chronic hypertension.

Cut-off SPR n/N (%) FPR n/N (%) DR n/N (%, 95% CI)
sFLT-1/PIGF
Total 85 6/104 (5.8) 1/78 (1.3) 5/26 (19.2, 6.6-39.4)
Blood sampled < 36 weeks 85 5/88 (5.7) 1/66 (1.5) 4/22 (18.2, 5.2-40.3)
Blood sampled = 36 weeks 85 1/16 (6.2) 0/12 (0.0) 1/4 (25.0, 0.6-80.6)
PIGF
Total 75 pg/mL 9/104 (8.7) 3/78 (3.8) 6/26 (23.1, 9.0-43.6)
Blood sampled < 36 weeks 75 pg/mL 9/88 (10.2) 3/66 (4.5) 6/22 (27.3, 10.7-50.2)
Blood sampled = 36 weeks 75 pg/mL 0/16 (0.0) 0/12 (0.0) 0/4 (0.0, 0-60.2)
GlyFn
Total 510 pg/mL 25/104 (24.0) 13/78 (16.7) 12/26 (46.2, 26.6-66.6)
Blood sampled < 36 weeks 510 pg/mL 20/88 (22.7) 10/66 (15.2) 10/22 (45.5, 24.4-67.8)
Blood sampled = 36 weeks 510 pg/mL 5/16 (31.2) 3/12 (25.0) 2/4 (50.0, 6.8-93.2)
Cut-off SPR n/N (%) FPR n/N (%) DR n/N (%, 95% CI)
sFLT-1/PIGF
Total 63 11/104 (10.6) 5/78 (6.4) 6/26 (23.1, 9.0-43.6)
Blood sampled < 36 weeks 63 10/88 (11.4) 5/66 (7.6) 5/22 (22.7, 7.8-45.4)
Blood sampled = 36 weeks 63 1/16 (6.2) 0/12 (0.0) 1/4 (25.0, 0.6-80.6)
PIGF
Total 77 pg/mL 11/104 (10.6) 4/78 (5.1) 7/26 (26.9, 11.6-47.8)
Blood sampled < 36 weeks 77 pg/mL 11/88 (12.5) 4/66 (6.1) 7/22 (31.8, 13.9-54.9)
Blood sampled = 36 weeks 77 pg/mL 0/16 (0.0) 0/12 (0.0) 0/4 (0, 0-60.2)
GlyFn
Total 669 ug/mL 11/104 (10.6) 4/78 (5.1) 7/26 (26.9, 11.6-47.8)
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Blood sampled < 36 weeks

669 ug/mL

10/88 (11.4)

4166 (6.1)

6/22 (27.3, 10.7-50.2)

Blood sampled = 36 weeks

669 ug/mL

1/16 (6.2)

0/12 (0.0)

1/4 (25.0, 0.6-80.6)

SPR, screen positive rate; FPR, false positive rate; DR, detection rate; sFLT-1, soluble fms-like tyrosine kinase-1; PIGF, placental

growth factor; GlyFn, glycosylated fibronectin.
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