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Abstract:OBJECTIVETo systematically review the performance of soluble fms-like tyrosine kinase-1 
(sFlt-1), placental growth factor (PlGF), and the sFlt-1/PlGF ratio in predicting adverse outcomes in 
women with preeclampsia.DATA SOURCESWe performed a systematic search of MEDLINE, EMBASE, 
CINAHL, Cochrane, Scopus, ClinicalTrials.gov, and Emcare databases from 1989 to March 2019 to 
identify studies correlating sFlt-1, PlGF, and the sFlt-1/PlGF ratio with the occurrence of adverse 
outcomes in women with preeclampsia.METHODS OF STUDY SELECTIONTwo independent reviewers 
screened 3,194 studies using Covidence. Studies were included if they examined the performance of 
sFLT-1, PlGF, or the sFLT-1/PlGF ratio in predicting adverse outcomes in women with suspected or 
confirmed preeclampsia.TABULATION, INTEGRATION, AND RESULTSWe extracted contingency tables 
with true-positive, false-positive, true-negative, and false-negative results. We calculated sensitivity, 
specificity, diagnostic odds ratios, and area under the summary receiver operating characteristic 
curve (area sROC) through a bivariate mixed-effects meta-analysis. Our literature search identified 
3,194 articles, of which 33 (n=9,426 patients) were included. There was significant variation in the 
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included studies with regard to the biomarkers and outcomes assessed. As such, few studies (n=4-8) 
were included in the meta-analysis component with significant heterogeneity between studies 
(I2=33-99). Nonetheless, both PlGF and the sFlt-1/PlGF ratio demonstrated area sROC values 
between 0.68 and 0.87 for the prediction of composite adverse maternal and perinatal outcomes, 
preterm birth and fetal growth restriction.CONCLUSIONPlacental growth factor and the sFlt-1/PlGF 
ratio show prognostic promise for adverse outcomes in preeclampsia, but study heterogeneity limits 
their clinical utility.SYSTEMATIC REVIEW REGISTRATIONPROSPERO, CRD42019136207. 
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Abstract:INTRODUCTIONPrediction models for gestational hypertension and preeclampsia have 
been developed with data and assumptions from developed countries. Their suitability and 
application for low resource settings have not been tested. This review aimed to identify and assess 
the methodological quality of prediction models for gestational hypertension and pre-eclampsia 
with reference to their application in low resource settings.METHODSUsing combinations of 
keywords for gestational hypertension, preeclampsia and prediction models seven databases were 
searched to identify prediction models developed with maternal data obtained before 20 weeks of 
pregnancy and including at least three predictors (Prospero registration CRD 42017078786). 
Prediction model characteristics and performance measures were extracted using the CHARMS, 
STROBE and TRIPOD checklists. The National Institute of Health quality assessment tools for 
observational cohort and cross-sectional studies were used for study quality appraisal.RESULTSWe 
retrieved 8,309 articles out of which 40 articles were eligible for review. Seventy-seven percent of all 
the prediction models combined biomarkers with maternal clinical characteristics. Biomarkers used 
as predictors in most models were pregnancy associated plasma protein-A (PAPP-A) and placental 
growth factor (PlGF). Only five studies were conducted in a low-and middle income 
country.CONCLUSIONSMost of the studies evaluated did not completely follow the CHARMS, TRIPOD 
and STROBE guidelines in prediction model development and reporting. Adherence to these 
guidelines will improve prediction modelling studies and subsequent application of prediction 
models in clinical practice. Prediction models using maternal characteristics, with good 
discrimination and calibration, should be externally validated for use in low and middle income 
countries where biomarker assays are not routinely available. 
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Abstract:Pre-eclampsia complicating 2-5% of pregnancies is an obstetrical syndrome associated with 
deleterious short-and long-term consequences to the gravid women, the fetus and the neonate. 
Majority of the obstetrical complications occur in early pre-eclampsia (requiring delivery <34 weeks). 
The risk factor based approach recommended by the professional organizations for pre-eclampsia 
screening has shown suboptimal clinical performance. The combined multimarker screening for pre-
eclampsia encompassing documentation of maternal medical history, measurement of mean arterial 
pressure, estimation of the maternal serum levels of placental growth factor, pregnancy associated 
plasma protein-A, and recording the Uterine artery mean pulsatility index, performed in the first 
trimester between 11 and 13 + 6 weeks has proven to be an effective screening strategy. The a-priori 
risk is determined by multivariate analysis of the factors from history, while the other parameters 
are converted to log 10 transformed multiple of median values. Bayes' theorem is used to calculate 
the final risk. The above model has shown to detect 77% of preterm pre-eclampsia (<37 weeks), 96% 
of early preterm pre-eclampsia (<34 weeks), 38% of term pre-eclampsia and 54% of all pre-
eclampsia, at a false positive rate of 10%. Uterine artery Doppler is key to pre-eclampsia screening. 
Currently a risk of >1:100 for pre-eclampsia developing before 37 weeks (preterm pre-eclampsia) is 
regarded as screen positive. Aspirin at a dose of 150 mg at bedtime given to screen positive subjects 
is associated with a significant reduction of preterm pre-eclampsia and early pre-eclampsia. The 
intervention is now supported by a well conducted randomized trial and metanalysis data. Aspirin 
acts by diminishing stores of constitutive cyclooxygenase enzyme in the non-nucleated platelets 
without disturbing systemic prostaglandin production. Selective use of aspirin in screen positive 
women is associated with a very low incidence of adverse maternal, fetal and neonatal side effects. 
The screening protocol can be applied to twin pregnancies albeit minor differences. Hence, 
screening for pre-eclampsia in first trimester, which is now endorsed by the federation of 
international obstetrical and gynecological societies, should be offered universally to all women at 
11 to 13 + 6 weeks of gestation, followed by the administration of aspirin and serial maternal-fetal 
surveillance in the screen positive woman.Copyright © 2020, © 2020 Informa UK Limited, trading as 
Taylor & Francis Group. 
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Abstract:Preeclampsia is defined as hypertension arising after 20 weeks of gestational age with 
proteinuria or other signs of end-organ damage and is an important cause of maternal and perinatal 
morbidity and mortality, particularly when of early onset. Although a significant amount of research 
has been dedicated in identifying preventive measures for preeclampsia, the incidence of the 
condition has been relatively unchanged in the last decades. This could be attributed to the fact that 
the underlying pathophysiology of preeclampsia is not entirely understood. There is increasing 
evidence suggesting that suboptimal trophoblastic invasion leads to an imbalance of angiogenic and 
antiangiogenic proteins, ultimately causing widespread inflammation and endothelial damage, 
increased platelet aggregation, and thrombotic events with placental infarcts. Aspirin at doses below 
300 mg selectively and irreversibly inactivates the cyclooxygenase-1 enzyme, suppressing the 
production of prostaglandins and thromboxane and inhibiting inflammation and platelet 
aggregation. Such an effect has led to the hypothesis that aspirin could be useful for preventing 
preeclampsia. The first possible link between the use of aspirin and the prevention of preeclampsia 
was suggested by a case report published in 1978, followed by the first randomized controlled trial 
published in 1985. Since then, numerous randomized trials have been published, reporting the 
safety of the use of aspirin in pregnancy and the inconsistent effects of aspirin on the rates of 
preeclampsia. These inconsistencies, however, can be largely explained by a high degree of 
heterogeneity regarding the selection of trial participants, baseline risk of the included women, 
dosage of aspirin, gestational age of prophylaxis initiation, and preeclampsia definition. An individual 
patient data meta-analysis has indicated a modest 10% reduction in preeclampsia rates with the use 
of aspirin, but later meta-analyses of aggregate data have revealed a dose-response effect of aspirin 
on preeclampsia rates, which is maximized when the medication is initiated before 16 weeks of 
gestational age. Recently, the Aspirin for Evidence-Based Preeclampsia Prevention trial has revealed 
that aspirin at a daily dosage of 150 mg, initiated before 16 weeks of gestational age, and given at 
night to a high-risk population, identified by a combined first trimester screening test, reduces the 
incidence of preterm preeclampsia by 62%. A secondary analysis of the Aspirin for Evidence-Based 
Preeclampsia Prevention trial data also indicated a reduction in the length of stay in the neonatal 
intensive care unit by 68% compared with placebo, mainly because of a reduction in births before 32 
weeks of gestational age with preeclampsia. The beneficial effect of aspirin has been found to be 
similar in subgroups according to different maternal characteristics, except for the presence of 
chronic hypertension, where no beneficial effect is evident. In addition, the effect size of aspirin has 
been found to be more pronounced in women with good compliance to treatment. In general, 
randomized trials are underpowered to investigate the treatment effect of aspirin on the rates of 
other placental-associated adverse outcomes such as fetal growth restriction and stillbirth. This 
article summarizes the evidence around aspirin for the prevention of preeclampsia and its 
complications.Copyright © 2020 
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Abstract:This retrospective real-world study investigated the clinical use of the sFlt-1 (soluble fms-
like tyrosine kinase 1)/PlGF (placental growth factor) ratio alone or in combination with other clinical 
tests to predict an adverse maternal (maternal death, kidney failure, hemolysis elevated liver 
enzymes low platelets-syndrome, pulmonary edema, disseminated intravascular coagulation, 
cerebral hemorrhage, or eclampsia) or fetal (delivery before 34 weeks because of preeclampsia 
and/or intrauterine growth restriction, respiratory distress syndrome, necrotizing enterocolitis, 
intraventricular hemorrhage, placental abruption or intrauterine fetal death or neonatal death 
within 7 days post natum) pregnancy outcome in patients with signs and symptoms of preeclampsia. 
We evaluated the sFlt-1/PlGF-ratio cutoff values of 38 and 85 and evaluated its integration into a 
multimarker model. Of 1117 subjects, 322 (28.8%) developed an adverse fetal or maternal outcome. 
Patients with an adverse versus no adverse outcome had a median sFlt-1/PlGF-ratio of 177 
(interquartile range, 54-362) versus 14 (4-64). Risk-stratification with the sFlt-1/PlGF cutoff values 
into high- (>85), intermediate- (38-85), and low-risk (<38) showed a significantly shorter time to 
delivery in high- and intermediate- versus low-risk patients (4 versus 8 versus 29 days). When 
integrating all available clinical information into a multimarker model, an area under the curve of 
88.7% corresponding to a sensitivity, specificity, positive and negative predictive value of 80.0%, 
87.3%, 75.0%, and 90.2% was reached. The sFlt-1/PlGF-ratio alone was inferior to the full model with 
an area under the curve of 85.7%. As expected, blood pressure and proteinuria were significantly 
less accurate with an area under the curve of 69.0%. Combining biomarker measurements with all 
available information in a multimarker modeling approach increased detection of adverse outcomes 
in women with suspected disease. 
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Abstract:BACKGROUNDPre-eclampsia is a leading cause of maternal and perinatal mortality and 
morbidity. Early identification of women at risk is needed to plan management.OBJECTIVESTo assess 
the performance of existing pre-eclampsia prediction models and to develop and validate models for 
pre-eclampsia using individual participant data meta-analysis. We also estimated the prognostic 
value of individual markers.DESIGNThis was an individual participant data meta-analysis of cohort 
studies.SETTINGSource data from secondary and tertiary care.PREDICTORSWe identified predictors 
from systematic reviews, and prioritised for importance in an international survey.PRIMARY 
OUTCOMESEarly-onset (delivery at < 34 weeks' gestation), late-onset (delivery at ≥ 34 weeks' 
gestation) and any-onset pre-eclampsia.ANALYSISWe externally validated existing prediction models 
in UK cohorts and reported their performance in terms of discrimination and calibration. We 
developed and validated 12 new models based on clinical characteristics, clinical characteristics and 
biochemical markers, and clinical characteristics and ultrasound markers in the first and second 
trimesters. We summarised the data set-specific performance of each model using a random-effects 
meta-analysis. Discrimination was considered promising for C-statistics of ≥ 0.7, and calibration was 
considered good if the slope was near 1 and calibration-in-the-large was near 0. Heterogeneity was 
quantified using I 2 and τ2. A decision curve analysis was undertaken to determine the clinical utility 
(net benefit) of the models. We reported the unadjusted prognostic value of individual predictors for 
pre-eclampsia as odds ratios with 95% confidence and prediction intervals.RESULTSThe International 
Prediction of Pregnancy Complications network comprised 78 studies (3,570,993 singleton 
pregnancies) identified from systematic reviews of tests to predict pre-eclampsia. Twenty-four of the 
131 published prediction models could be validated in 11 UK cohorts. Summary C-statistics were 
between 0.6 and 0.7 for most models, and calibration was generally poor owing to large between-
study heterogeneity, suggesting model overfitting. The clinical utility of the models varied between 
showing net harm to showing minimal or no net benefit. The average discrimination for IPPIC 
models ranged between 0.68 and 0.83. This was highest for the second-trimester clinical 
characteristics and biochemical markers model to predict early-onset pre-eclampsia, and lowest for 
the first-trimester clinical characteristics models to predict any pre-eclampsia. Calibration 
performance was heterogeneous across studies. Net benefit was observed for International 
Prediction of Pregnancy Complications first and second-trimester clinical characteristics and clinical 
characteristics and biochemical markers models predicting any pre-eclampsia, when validated in 
singleton nulliparous women managed in the UK NHS. History of hypertension, parity, smoking, 
mode of conception, placental growth factor and uterine artery pulsatility index had the strongest 



unadjusted associations with pre-eclampsia.LIMITATIONSVariations in study population 
characteristics, type of predictors reported, too few events in some validation cohorts and the type 
of measurements contributed to heterogeneity in performance of the International Prediction of 
Pregnancy Complications models. Some published models were not validated because model 
predictors were unavailable in the individual participant data.CONCLUSIONFor models that could be 
validated, predictive performance was generally poor across data sets. Although the International 
Prediction of Pregnancy Complications models show good predictive performance on average, and in 
the singleton nulliparous population, heterogeneity in calibration performance is likely across 
settings.FUTURE WORKRecalibration of model parameters within populations may improve 
calibration performance. Additional strong predictors need to be identified to improve model 
performance and consistency. Validation, including examination of calibration heterogeneity, is 
required for the models we could not validate.STUDY REGISTRATIONThis study is registered as 
PROSPERO CRD42015029349.FUNDINGThis project was funded by the National Institute for Health 
Research (NIHR) Health Technology Assessment programme and will be published in full in Health 
Technology Assessment; Vol. 24, No. 72. See the NIHR Journals Library website for further project 
information. 
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Abstract:Despite extensive research, the pathophysiology and prevention of pre-eclampsia remain 
elusive, diagnosis is challenging, and pre-eclampsia remains associated with adverse maternal and 
perinatal outcomes. Angiogenic biomarkers, including placental growth factor (PlGF) and soluble 
fms-like tyrosine kinase 1 (sFlt-1), have been identified as valuable biomarkers for preterm pre-
eclampsia, accelerating diagnosis and reducing maternal adverse outcomes by risk stratification, 
with enhanced surveillance for high-risk women. PlGF-based testing is increasingly being 
implemented in clinical practice in several countries. This review provides healthcare providers with 
an understanding of the evidence for PlGF-based testing and describes the practicalities and 
challenges to implementation. TWEETABLE ABSTRACT: Placental growth factor in pre-eclampsia: 
evidence and implementation of testing. 
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Abstract:Preeclampsia is a complex disease affecting 2-8% of pregnancies worldwide. It poses 
significant risk of maternal and perinatal morbidity and mortality. Despite the rising research interest 
to discover new therapeutic approaches to prevent and treat preeclampsia, options remain limited. 
Identifying the important pathological stages in the progression of this disease allows us to evaluate 
effective candidate therapeutics. Three important stages in the pathophysiology are: 1) placental 
hypoxia and oxidative stress, 2) excess release of anti-angiogenic and pro-inflammatory factors, and 
3) widespread systemic endothelial dysfunction and vasoconstriction. Repurposing drugs already 
safe for use in pregnancy is an attractive option for discovery of novel therapeutics. There are many 
drugs currently being assessed to treat preeclampsia, including proton pump inhibitors (PPIs), 
metformin, statins, sulfasalazine, sofalcone, resveratrol, melatonin, and sildenafil citrate. These 
drugs show positive effects in preclinical studies, targeting placental and endothelial dysfunction. 
However, using novel therapeutics can raise safety concerns for the developing fetus. Therefore, 
innovative targeted delivery systems are being developed to safely administer these therapeutics 
directly to the placenta and/or endothelium. These include nanoparticle delivery systems, developed 
and used by the oncology field, now being adapted for obstetrics. This technology is currently being 
assessed in animal models and shows promise for treating preeclampsia. Combining effective 
therapeutics with targeted drug delivery could be the future of preeclampsia treatment. 
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Abstract:Background: The fullPIERS risk prediction model was developed to identify which women 
admitted with confirmed diagnosis of preeclampsia are at highest risk of developing serious 
maternal complications. The model discriminates well between women who develop (vs. those who 
do not) adverse maternal outcomes. It has been externally validated in several populations. We 
assessed whether placental growth factor (PlGF), a biomarker associated with preeclampsia risk, 
adds incremental value to the fullPIERS model. Method(s): Using a cohort of women admitted into 
tertiary hospitals in well-resourced settings (the USA and Canada), between May 2010 to February 
2012, we evaluated the incremental value of PlGF added to fullPIERS for prediction of adverse 
maternal outcomes within 48 h after admission with confirmed preeclampsia. The discriminatory 
performance of PlGF and the fullPIERS model were assessed in this cohort using the area under the 
receiver's operating characteristic curve (AUROC) while the extended model (fullPIERS +PlGF) was 
assessed based on net reclassification index (NRI) and integrated discrimination improvement (IDI) 
performances. Result(s): In a cohort of 541 women delivered shortly (< 1 week) after presentation, 
8.1% experienced an adverse maternal outcome within 48 h of admission. Prediction of adverse 
maternal outcomes was not improved by addition of PlGF to fullPIERS (NRI: -8.7, IDI - 0.06). 
Discriminatory performance (AUROC) was 0.67 [95%CI: 0.59-0.75] for fullPIERS only and 0.67 [95%CI: 
0.58-0.76]) for fullPIERS extended with PlGF, a performance worse than previously documented in 
fullPIERS external validation studies (AUROC > 0.75). Conclusion(s): While fullPIERS model 
performance may have been affected by differences in healthcare context between this study cohort 
and the model development and validation cohorts, future studies are required to confirm whether 
PlGF adds incremental benefit to the fullPIERS model for prediction of adverse maternal outcomes in 
preeclampsia in settings where expectant management is practiced.Copyright © 2020, The 
Author(s). 
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Abstract:During pregnancy, the mother's immune system has to tolerate the persistence of paternal 
alloantigens without affecting the anti-infectious immune response. Consequently, several 
mechanisms aimed at preventing allograft rejection, occur during a pregnancy. In fact, the early 
stages of pregnancy are characterized by the correct balance between inflammation and immune 
tolerance, in which proinflammatory cytokines contribute to both the remodeling of tissues and to 
neo-angiogenesis, thus, favoring the correct embryo implantation. In addition to the creation of a 
microenvironment able to support both immunological privilege and angiogenesis, the trophoblast 
invades normal tissues by sharing the same behavior of invasive tumors. Next, the activation of an 
immunosuppressive phase, characterized by an increase in the number of regulatory T (Treg) cells 
prevents excessive inflammation and avoids fetal immuno-mediated rejection. When these changes 
do not occur or occur incompletely, early pregnancy failure follows. All these events are 
characterized by an increase in different growth factors and cytokines, among which one of the most 
important is the angiogenic growth factor, namely placental growth factor (PlGF). PlGF is initially 
isolated from the human placenta. It is upregulated during both pregnancy and inflammation. In this 
review, we summarize current knowledge on the immunomodulatory effects of PlGF during 
pregnancy, warranting that both innate and adaptive immune cells properly support the early events 
of implantation and placental development. Furthermore, we highlight how an alteration of the 
immune response, associated with PlGF imbalance, can induce a hypertensive state and lead to the 
pre-eclampsia (PE). 
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11. Prediction of pre-eclampsia in twin pregnancies by maternal factors and biomarkers at 11-
13weeks' gestation: data from the EVENTS trial 

Author(s): Benko Z.; Rehal A.; Cimpoca B.; Syngelaki A.; Tsokaki T.; De Alvarado M.; Malligiannis 
Ntalianis K.; De Ganzo T.; Resta C.; Dojcinovska D.; Zingler E.; Nicolaides K.H.; Wright A.; Delgado J.L.; 
Vojtassakova D.; Chaveeva P.; Del Campo A.; Atanasova V.; Accurti V.; Villalain C.; Aguilera J.; 
O'gorman N.; Plasencias W.; Dutemeyer V.; Alvar B.; Casanova M.C. 

Source: Ultrasound in obstetrics & gynecology : the official journal of the International Society of 
Ultrasound in Obstetrics and Gynecology; Nov 2020 

Publication Date: Nov 2020 

Publication Type(s): Article 

PubMedID: 33142361 

Available  at Ultrasound in obstetrics & gynecology : the official journal of the International Society 
of Ultrasound in Obstetrics and Gynecology -  from Wiley Online Library  

Abstract:OBJECTIVES: First, to validate a previously developed model for screening for preeclampsia 
(PE) by maternal characteristics and medical history in twin pregnancies; second, to compare the 
distributions of mean arterial pressure (MAP), uterine artery pulsatility index (UtA-PI), serum 
placental growth factor (PlGF) and serum pregnancy associated plasma protein-A (PAPP-A) in twin 
pregnancies that delivered with PE to those in singleton pregnancies and to develop new models 
based on these results; and third, examine the predictive performance of these models in screening 
for PE with delivery at <32weeks' and <37weeks' gestation. METHOD(S): Two datasets of prospective 
non-intervention multicenter screening studies for PE in twin pregnancies at 11+0 - 13+6 weeks' 
gestation were used. The first dataset was from the EVENTS trial and the second from a previously 
reported study that examined the distributions of biomarkers in twin pregnancies. Maternal 
demographic characteristics and medical history from the EVENTS dataset were used to assess the 
validity of risks from our previously developed model. The combined data from the first and second 
datasets were used to compare the distributional properties of log10 multiple of the median (MoM) 
values of UtA-PI, MAP, PlGF and PAPP-A in twin pregnancies that delivered with PE to those in 
singleton pregnancies and develop new models based on these results. The competing risks model 
was used to estimate the individual patient-specific risks of delivery with PE at <32 and <37weeks' 
gestation. Screening performance was measured by detection rates (DR) and areas under the 
receiver operating characteristic (ROC) curve (AUC). RESULT(S): The EVENTS dataset comprised of 
1,798 pregnancies, including 168 (9.3%) that developed PE. In the validation of the prior model 
based on maternal characteristics and medical history, calibration plots demonstrated very good 
agreement between the predicted risks and observed incidence of PE (calibration slope and 
intercept for PE <32weeks were 0.827 and 0.009, respectively, and for PE <37weeks were 0.942 and 
-0.207). In the combined data there were 3,938 pregnancies, including 339 (8.6%) that developed PE 
and 253 (6.4%) that delivered with PE at <37weeks' gestation. In twin pregnancies that delivered 
with PE, MAP, UtA-PI and PlGF were, at earlier gestational ages, more discriminant than in singleton 
pregnancies and at later gestational ages they were less so. In the case of PAPP-A there was little 
difference between PE and unaffected pregnancies. The best performance of screening for PE was 
achieved by a combination of maternal factors, MAP, UtA-PI and PlGF. In screening by maternal 
factors alone, the DR, at 10% FPR, was 30.6% for delivery with PE at <32weeks' gestation and this 
increased to 86.4% when screening by the combined test; the respective values for PE <37weeks 
were 24.9% and 41.1%. CONCLUSION(S): In the assessment of risk for PE in twin pregnancies we can 
use the same prior model based on maternal characteristics and medical history as previously 
reported but in the calculation of posterior risks it is necessary to use the new distributions of log10 
MoM values of UtA-PI, MAP and PlGF with gestational age at delivery with PE. This article is 
protected by copyright. All rights reserved. 
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Abstract:OBJECTIVEPlacental growth factor testing decreases time to recognition of preeclampsia 
and may reduce severe maternal adverse outcomes. This analysis aims to describe the clinical 
phenotype of women by PlGF concentration, and to determine the mechanism(s) underpinning the 
reduction in severe maternal adverse outcomes in the PARROT trial, in order to inform how PlGF 
testing may be optimally used within clinical management algorithms.STUDY DESIGNThis was a 
planned secondary analysis from the PARROT trial that compared revealed PlGF testing and 
management guidance with usual care in the assessment of women with suspected preterm 
preeclampsia.MAIN OUTCOME MEASURESMaternal and perinatal outcomes following stratification 
of women by trial group, and measured PlGF concentration.RESULTS1006 women were included. 
PlGF < 100 pg/ml identified women with more marked hypertension, increased adverse maternal 
outcomes and preterm delivery rates, and higher rates of small for gestational age infants. There 
was a reduction in adverse maternal outcomes in women whose results were revealed when PlGF 
levels were 12-100 pg/ml compared to usual care (3.8% vs 6.9%; aOR 0.15(95% CI 0.03-0.92). There 
was no significant difference in gestation at delivery between concealed or revealed groups in any 
PlGF categories.CONCLUSIONLow PlGF concentrations are associated with severe preeclampsia. The 
reduction in severe adverse maternal outcomes may be mediated through quicker diagnosis and 
intensive surveillance, as recommended by the management algorithm for those at increased risk. 
PlGF is particularly beneficial in those who test 12-100 pg/ml, as these may be women with silent 
multi-organ disease who otherwise may go undetected. 
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Abstract:BACKGROUNDA clinical prediction model that could reliably predict the risk of 
preeclampsia (PE)-related pregnancy complications does not exist.METHODSWe aimed to develop a 
model to predict the composite outcome of PE-related pregnancy complications, consisting of 
maternal and fetal adverse within 7, 14 and 30 days in women with suspected or confirmed PE. Data 
of 384 women from a prospective, multicenter, observational cohort study (n=620) were used. For 
the development of the prediction model the possible contribution of clinical and standard 
laboratory variables as well as the biomarkers soluble Fms like tyrosine kinase-1 (sFlt-1), placental 
growth factor (PlGF) and their ratio was explored using a multivariable competing risk regression 
analysis. We assessed the discriminative ability of the model with the concordance (c-) statistic. A 
bootstrap validation procedure with 500 replications was used to correct the estimate of the 
prediction model performance for optimism and to compute a shrinkage factor for the regression 
coefficients to correct for overfitting.RESULTSAmong 384 women with suspected/confirmed PE, 96 
had PE-related adverse outcomes at any time after hospital admission. Important predictors of PE-
related outcomes included sFlt-1/PlGF ratio (continuous), gestational age at time of biomarker 
measurement (continuous) and protein-to-creatinine ratio (continuous). The c-statistics (corrected 
for optimism) for developing a PE-related complication within 7, 14 and 30 days were 0.89, 0.88 and 
0.87 respectively. There was limited overfitting as indicated by a shrinkage factor of 
0.91.CONCLUSIONSWe propose a simple clinical prediction model with good discriminative 
performance to predict short-term and longer term PE-related complications. Its usefulness in 
clinical practice awaits further investigation and external validation. This article is protected by 
copyright. All rights reserved. 
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Abstract:OBJECTIVESAssess soluble FMS-like tyrosine kinase-1/placental growth factor ratio (sFlt-
1/PlGF) diagnostic accuracy for predicting adverse maternal outcome in patients with early severe 
preeclampsia, and whether its predictive performance is superior to full preeclampsia integrated 
estimate of risk score (PIERS).STUDY DESIGNProspective study enrolled patients with early severe 
preeclampsia (defined by American College of Obstetricians and Gynaecologists 2013 guidelines) 
admitted to the Clinic for Obstetrics and Gynaecology, Clinical Center of Serbia intensive care unit. 
Patients underwent delivery to terminate preeclampsia within 48 h of admission. PIERS was 
generated and blood samples taken at admission. Multiple pregnancies and gestational ages outside 
24-34 weeks were excluded. sFlt-1 and PlGF serum concentrations were measured using Elecsys® 
assays and cobas e 601 analyser. Maternal complications were recorded for seven days post-
delivery.MAIN OUTCOME MEASURESDiagnostic accuracy (sensitivity and specificity), and predictive 
performance (receiver operating characteristic area under curve [AUC]) vs. PIERS, of sFlt-1/PlGF for 
predicting adverse maternal outcome.RESULTSOf 89 patients enrolled, 61 were evaluable. Median 
frequency of adverse maternal outcomes within seven days of delivery was two. Median sFlt-1/PlGF 
and PIERS were 521·0 and 5·0%, respectively. sFlt-1/PlGF showed greater correlation with 
complication number than PIERS (Spearman's rho: 0·728 [p < 0·001] and 0·134 [p = 0·304], 
respectively). AUC for sFlt-1/PlGF and PIERS were 0·853 and 0·628, respectively. A 377·0 sFlt-1/PlGF 
cut-off was optimal for predicting complications (75·0% sensitivity; 92·3% 
specificity).CONCLUSIONSsFlt-1/PlGF correlated more closely with number of adverse maternal 
outcomes than PIERS, and was a superior predictor of maternal complications. 
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Abstract:OBJECTIVEPreeclampsia is associated with a higher maternal blood levels of soluble fms-
like tyrosine kinase-1 (sFlt-1) and lower levels of placental growth factor (PlGF) that appear before 
clinical onset. We aimed to estimate the normal progression of these biomarkers in normal 
pregnancies and in those affected by preeclampsia.METHODSWe conducted a case-cohort study 
including low-risk nulliparous women recruited at 11-13 weeks gestation (cohort) and women with 
preeclampsia (cases). Maternal blood was collected at different points during pregnancy including at 
the time of diagnosis of preeclampsia for cases. Maternal serum PlGF and sFlt-1 concentrations and 
the sFlt-1/PlGF ratio were measured using B•R•A•H•M•S plus KRYPTOR automated assays and were 
compared between patients in both groups matched for gestational age. Cases were stratified as 
early- (≤34 weeks), intermediate- (35-37 weeks) and late-onset (>37 weeks) 
preeclampsia.RESULTSThe cohort consisted of 45 women whose results were compared with those 
of 31 women who developed preeclampsia, diagnosed at a median gestational age of 32 weeks 
(range 25-38 weeks). We observed that sFlt-1, PlGF and their ratio fluctuated during pregnancy in 
both groups, with a significant correlation with gestational age after 28 weeks (P < 0.05). We 
observed a significant difference between cases and controls, with a median ratio 100 times higher 
in early preeclampsia (P < 0.001), 13 times higher in intermediate preeclampsia (P < 0.001), but no 
significant difference between groups in late-onset preeclampsia with matched 
controls.CONCLUSIONPlGF, sFlt-1, and their ratio may be useful in the prediction and diagnosis of 
early- and intermediate-onset preeclampsia but are not useful for late-onset preeclampsia. 
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Abstract:Hypertensive diseases of pregnancy remain a leading cause of maternal and neonatal 
morbidity and mortality. Therefore, we sought to review the management of these conditions in 
pregnancy. In this review we discuss the most updated definitions, different antihypertensives, 
delivery recommendations and overall goals of management, including their effects on 
uteroplacental perfusion. We also highlight different medical situations where one antihypertensive 
may be preferable over others.Copyright © 2020 Elsevier Ltd 
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Abstract:Preeclampsia is a hypertensive disorder of pregnancy. It affects 2% to 8% of pregnancies 
worldwide and causes significant maternal and perinatal morbidity and mortality. Hypertension and 
proteinuria are the cornerstone of the disease, though systemic organ dysfunction may ensue. The 
clinical syndrome begins with abnormal placentation with subsequent release of antiangiogenic 
markers, mediated primarily by soluble fms-like tyrosine kinase-1 (sFlt-1) and soluble endoglin 
(sEng). High levels of sFlt-1 and sEng result in endothelial dysfunction, vasoconstriction, and immune 
dysregulation, which can negatively impact every maternal organ system and the fetus. This review 
comprehensively examines the pathogenesis of preeclampsia with a specific focus on the 
mechanisms underlying the clinical features. Delivery is the only definitive treatment. Low-dose 
aspirin is recommended for prophylaxis in high-risk populations. Other treatment options are 
limited. Additional research is needed to clarify the pathophysiology, and thus, identify potential 
therapeutic targets for improved treatment and, ultimately, outcomes of this prevalent 
disease.Copyright © 2020 American College of Cardiology Foundation 
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Abstract:The reported incidence of eclampsia is 1.6 to 10 per 10,000 deliveries in developed 
countries, whereas it is 50 to 151 per 10,000 deliveries in developing countries. In addition, low-
resource countries have substantially higher rates of maternal and perinatal mortalities and 
morbidities. This disparity in incidence and pregnancy outcomes may be related to universal access 
to prenatal care, early detection of preeclampsia, timely delivery, and availability of healthcare 
resources in developed countries compared to developing countries. Because of its infrequency in 
developed countries, many obstetrical providers and maternity units have minimal to no experience 
in the acute management of eclampsia and its complications. Therefore, clear protocols for 
prevention of eclampsia in those with severe preeclampsia and acute treatment of eclamptic 
seizures at all levels of healthcare are required for better maternal and neonatal outcomes. 
Eclamptic seizure will occur in 2% of women with preeclampsia with severe features who are not 
receiving magnesium sulfate and in <0.6% in those receiving magnesium sulfate. The pathogenesis 
of an eclamptic seizure is not well understood; however, the blood-brain barrier disruption with the 
passage of fluid, ions, and plasma protein into the brain parenchyma remains the leading theory. 
New data suggest that blood-brain barrier permeability may increase by circulating factors found in 
preeclamptic women plasma, such as vascular endothelial growth factor and placental growth 
factor. The management of an eclamptic seizure will include supportive care to prevent serious 
maternal injury, magnesium sulfate for prevention of recurrent seizures, and promoting delivery. 
Although routine imagining following an eclamptic seizure is not recommended, the classic finding is 



referred to as the posterior reversible encephalopathy syndrome. Most patients with posterior 
reversible encephalopathy syndrome will show complete resolution of the imaging finding within 1 
to 2 weeks, but routine imaging follow-up is unnecessary unless there are findings of intracranial 
hemorrhage, infraction, or ongoing neurologic deficit. Eclampsia is associated with increased risk of 
maternal mortality and morbidity, such as placental abruption, disseminated intravascular 
coagulation, pulmonary edema, aspiration pneumonia, cardiopulmonary arrest, and acute renal 
failure. Furthermore, a history of eclamptic seizures may be related to long-term cardiovascular risk 
and cognitive difficulties related to memory and concentration years after the index pregnancy. 
Finally, limited data suggest that placental growth factor levels in women with preeclampsia are 
superior to clinical markers in prediction of adverse pregnancy outcomes. This data may be 
extrapolated to the prediction of eclampsia in future studies. This summary of available evidence 
provides data and expert opinion on possible pathogenesis of eclampsia, imaging findings, 
differential diagnosis, and stepwise approach regarding the management of eclampsia before 
delivery and after delivery as well as current recommendations for the prevention of eclamptic 
seizures in women with preeclampsia. 
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Abstract:OBJECTIVEFirst-trimester screening for pre-eclampsia (PE) is useful because treatment of 
the high-risk group with aspirin reduces the rate of early PE with delivery at < 34 weeks' gestation by 
about 80% and that of preterm PE with delivery at < 37 weeks by 60%. In previous studies, we 
reported that the best way of identifying the high-risk group is by a combination of maternal factors, 
mean arterial pressure (MAP), uterine artery pulsatility index (UtA-PI) and serum placental growth 
factor (PlGF). An alternative biochemical marker is pregnancy-associated plasma protein-A (PAPP-A), 
which is used widely as part of early screening for trisomy. The objective of this study was to 
examine the additive value of PlGF and PAPP-A in first-trimester screening for preterm PE by 
maternal factors, MAP and UtA-PI and define the risk cut-off and screen-positive rate to achieve a 
desired detection rate of PE if PAPP-A rather than PlGF was to be used for first-trimester 
screening.METHODSThis was a non-intervention screening study. The data were derived from 
prospective screening for adverse obstetric outcomes in women with singleton pregnancy attending 
for a routine first-trimester hospital visit. Patient-specific risks of delivery with PE at < 37 weeks' 
gestation were calculated using the competing-risks model to combine the prior distribution of 
gestational age at delivery with PE, obtained from maternal characteristics and medical history, with 
multiples of the median (MoM) values of MAP, UtA-PI, PlGF and PAPP-A. The performance of 
screening in the total population and in subgroups of women of white and black racial origin was 
estimated. McNemar's test was used to compare the detection rate, for a fixed screen-positive rate, 
of screening with and without PlGF and PAPP-A. Risk cut-offs and screen-positive rates to achieve 
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desired detection rates of preterm PE were determined in screening with and without PlGF and 
PAPP-A.RESULTSThe study population was composed of 60 875 singleton pregnancies, including 
1736 (2.9%) that developed PE. There are three main findings of this study. First, the performance of 
first-trimester screening for PE by a combination of maternal factors, MAP, UtA-PI and PlGF is 
superior to that of screening by maternal factors, MAP, UtA-PI and PAPP-A; for example, in screening 
by maternal factors, MAP, UtA-PI and PlGF, at a screen-positive rate of 10%, the detection rate of PE 
with delivery at < 37 weeks' gestation was 74.1%, which was 7.1% (95% CI, 3.8-10.6%) higher than in 
screening by maternal factors, MAP, UtA-PI and PAPP-A. Second, addition of serum PAPP-A does not 
improve the prediction of PE provided by maternal factors, MAP, UtA-PI and PlGF. Third, the risk cut-
off and screen-positive rate to achieve a given fixed detection rate of preterm PE vary according to 
the racial composition of the study population and whether the biomarkers used for screening are 
MAP, UtA-PI and PlGF or MAP, UtA-PI and PAPP-A. For example, in screening by a combination of 
maternal factors, MAP, UtA-PI and PlGF in white women, if the desired detection rate of preterm PE 
was 75%, the risk cut-off should be 1 in 136 and the screen-positive rate would be 14.1%; in black 
women, to achieve a detection rate of 75%, the risk cut-off should be 1 in 29 and the screen-positive 
rate would be 12.5%. In screening by a combination of maternal factors, MAP, UtA-PI and PAPP-A in 
white women, if the desired detection rate of preterm PE was 75%, the risk cut-off should be 1 in 
140 and the screen-positive rate would be 16.9%; in black women, to achieve a detection rate of 
75%, the risk cut-off should be 1 in 44 and the screen-positive rate would be 19.3%.CONCLUSIONIn 
first-trimester screening for PE, the preferred biochemical marker is PlGF rather than PAPP-A. 
However, if PAPP-A was to be used rather than PlGF, the same detection rate can be achieved but at 
a higher screen-positive rate. © 2020 Authors. Ultrasound in Obstetrics & Gynecology published by 
John Wiley & Sons Ltd on behalf of International Society of Ultrasound in Obstetrics and Gynecology. 
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Abstract:Preeclampsia is characterized by angiogenic imbalance (AI), sFlt-1 (soluble fms-like tyrosine 
kinase-1)/PlGF (placental growth factor) is useful for its diagnosis and prediction of adverse 
outcomes, but the relationship among the degrees of AI as assessed by this ratio with the correct 
diagnosis, clinical characteristics, and outcomes in women with clinical diagnosis of preeclampsia are 
unclear. We studied 810 women with clinical diagnosis of preeclampsia. Patients were divided into 3 
groups based on their degree of AI, evaluated by the sFlt-1/PlGF ratio: no AI (≤38), mild AI (>38-<85), 
and severe AI (≥85). Patients with no AI were more likely to have comorbidities and false significant 
proteinuria compared with patients with mild and severe AI (P<0.001). The rates of preterm delivery, 
delivery within 14 days, and small-for-gestational-age infant were higher among patients with severe 
AI than in patients with no and mild AI (P<0.001) and in patients with mild AI that in those with no AI 
(P≤0.01). The occurrence of any adverse maternal outcome (HELLP syndrome, elevated liver 
enzymes, thrombocytopenia, placental abruption, acute kidney injury) was only present in patients 
with severe AI. Interestingly, the frequency of misdiagnosis of preeclampsia was progressively lower 
as the degrees of AI increased (no AI: 100%, mild AI: 88.2%, and severe AI: 15.6%). We concluded 
that in women with clinical diagnosis of preeclampsia, severe AI is characterized by high frequency 
of true preeclampsia and preeclampsia-related adverse outcomes, in contrast, no and mild AI, are 
characterized by unnecessary early deliveries, often due to misdiagnosis. 
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Abstract:Elevated circulating sFLT-1 (soluble fms-like tyrosine kinase) and low levels of its ligand, 
PlGF (placental growth factor), are key characteristics of preeclampsia. However, it is unclear if the 
low levels of plasma PlGF noted during preeclampsia are due to decreased placental production of 
PlGF or due to binding of PlGF by increased circulating sFLT-1. Here, we describe a biochemical 
procedure to dissociate PlGF-sFLT-1 complex ex vivo and when used in conjunction with an 
immunoassay platform, demonstrate a method to measure total and free PlGF in human blood 
samples. Using this method, we noted that plasma free PlGF levels were significantly lower in 
preeclampsia (N=22) than in nonhypertensive controls (N=24; mean, 314 versus 686 pg/mL, P<0.05), 
but total PlGF levels were not different (mean, 822 versus 800 pg/mL, P=0.49). In contrast, total 
sFLT-1 levels were significantly higher in preeclampsia than in nonhypertensive controls (mean, 16 
957 versus 3029 pg/mL, P<0.01) and sFLT-1 levels correlated with bound PlGF levels (bound 
PlGF=total PlGF-free PlGF) in these samples (r2=0.68). We confirmed these findings in an 
independent cohort of subjects (N=49). Furthermore, we did not detect any difference in PlGF mRNA 
by quantitative polymerase chain reaction or in PlGF protein expression by immunohistochemistry in 
preeclamptic placentas when compared with nonhypertensive controls. In contrast, sFLT-1 mRNA 
and protein levels were upregulated in placentas from women with preeclampsia. Taken together 
with prior studies, our results provide evidence that decrease in circulating PlGF noted during 
preeclampsia is largely mediated by excess circulating sFLT-1. 
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22. Updates in Diagnosis and Management of Preeclampsia in Women with CKD. 

Author(s): Wiles, Kate; Chappell, Lucy C; Lightstone, Liz; Bramham, Kate 

Source: Clinical journal of the American Society of Nephrology : CJASN; Sep 2020; vol. 15 (no. 9); p. 
1371-1380 

Publication Date: Sep 2020 

Publication Type(s): Journal Article Review 

PubMedID: 32241779 

Available  at Clinical journal of the American Society of Nephrology : CJASN -  from Unpaywall  

Abstract:It is estimated that women with CKD are ten times more likely to develop preeclampsia 
than women without CKD, with preeclampsia affecting up to 40% of pregnancies in women with 
CKD. However, the shared phenotype of hypertension, proteinuria, and impaired excretory kidney 
function complicates the diagnosis of superimposed preeclampsia in women with CKD who have 
hypertension and/or proteinuria that predates pregnancy. This article outlines the diagnoses of 
preeclampsia and superimposed preeclampsia. It discusses the pathogenesis of preeclampsia, 
including abnormal placentation and angiogenic dysfunction. The clinical use of angiogenic markers 
as diagnostic adjuncts for women with suspected preeclampsia is described, and the limited data on 
the use of these markers in women with CKD are presented. The role of kidney biopsy in pregnancy 
is examined. The management of preeclampsia is outlined, including important advances and 
controversies in aspirin prophylaxis, BP treatment targets, and the timing of delivery. 

Database: Medline 

 

23. Prevention, Diagnosis, and Management of Hypertensive Disorders of Pregnancy: a 
Comparison of International Guidelines. 
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Source: Current hypertension reports; Aug 2020; vol. 22 (no. 9); p. 66 
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PubMedID: 32852691 
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Abstract:PURPOSE OF REVIEWHypertensive disorders of pregnancy (HDP)-gestational hypertension, 
preeclampsia, and eclampsia-are a leading cause of adverse maternal and perinatal outcomes 
internationally. Prevention, timely diagnosis, and prompt management can reduce associated 
morbidity. The purpose of this review is to compare international guidelines pertaining to 
HDP.RECENT FINDINGSFourteen HDP guidelines were compared relative to guidelines for the United 
States (US) where the authors practice. Aspirin is universally recommended for high-risk women to 
reduce preeclampsia risk. Recommended dose and gestational age at initiation vary. Diagnoses of 
chronic hypertension, gestational hypertension, and preeclampsia in pregnant women are similar, 
although blood pressure (BP) thresholds for antihypertensive medication initiation and treatment 
targets vary due to the limitations in high-quality evidence. There are differences among 
international HDP guidelines related to dose and timing of aspirin initiation, thresholds for 
antihypertensive medication initiation, and BP targets. However, all guidelines acknowledge the 
significant morbidity associated with HDP and advocate for timely diagnosis and management to 
reduce associated morbidity and mortality. More research is needed to understand optimal BP 
thresholds at which to initiate antihypertensive medication regimens and BP targets in pregnancy. 

Database: Medline 

https://cjasn.asnjournals.org/content/clinjasn/15/9/1371.full.pdf
http://link.springer.com/10.1007/s11906-020-01082-w


 

24. Placental Growth Factor Predicts Time to Delivery in Women with Signs or Symptoms of Early 
Preterm Preeclampsia: A Prospective Multicenter Study 

Author(s): Barton J.R.; Woelkers D.A.; Newman R.B.; Combs C.A.; How H.Y.; Boggess K.A.; Martin 
J.N.; Kupfer K.; Sibai B.M. 

Source: Obstetrical and Gynecological Survey; Aug 2020; vol. 75 (no. 8); p. 455-457 

Publication Date: Aug 2020 

Publication Type(s): Review 
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Abstract:Preeclampsia is a complex and heterogeneous disease, with much of the associated 
neonatal morbidity related to issues of prematurity incurred from preterm delivery. While there has 
been robust association between altered concentrations of angiogenic factors, including placental 
growth factor (PlGF), and clinically recognized preeclampsia, the temporal relationship between 
these factors and the time to delivery (TTD) in women with suspected preeclampsia at less than 35 
weeks of gestation has not been clarified. This study aimed to examine the relationship between 
PlGF and TTD in women with signs or symptoms of preeclampsia at less than 35 weeks' gestation. 
Additionally, it sought to evaluate the predictive performance of PlGF in determining TTD in 
comparison to other clinical markers. The Preeclampsia Triage by Rapid Assay (PETRA) Trial was a 
prospective, observational, multicenter study that included women with signs or symptoms of 
preeclampsia between 20.0 and 35.0 weeks' gestation at 24 North American sites. The qualifying 
criteria for preeclampsia were intentionally broad, including hypertension, proteinuria, and 
laboratory abnormalities among others. Final diagnoses were adjudicated by an independent panel 
according to the 2013 American College of Obstetricians and Gynecologists' Hypertension in 
Pregnancy criteria. Blood samples were collected at enrollment and retrospectively analyzed for 
levels of PlGF using the Triage PlGF Test (Alere San Diego Inc, San Diego, Calif). The PlGF 
concentration was dichotomized at 100 pg/mL, with normal PlGF established at greater than 100 
pg/mL. The dichotomous PlGF was combined with gestational age and established clinical markers in 
order to predict the TTD in Cox proportional hazards regression. Univariate models incorporated 
PlGF alone, final clinical diagnosis, or adjusted models that included PlGF with gestational age at 
delivery, presence or absence of proteinuria, or final diagnosis of preeclampsia. In total, 753 women 
who had signs or symptoms of preeclampsia were included in the current analysis of the PETRA Trial. 
Five hundred thirty-eight participants had a final diagnosis of preeclampsia, giving an overall 
prevalence rate of 71.4%. The median gestational age at delivery was significantly earlier for the 
subjects with a final diagnosis of preeclampsia (33.1 weeks' gestation) compared with those without 
preeclampsia (37.6 weeks' gestation). When examining the distribution of TTD in relation to PlGF 
level, levels of PlGF that were normal (>100 pg/mL), low (12 100 pg/mL), and very low (<12 pg/mL) 
had median values of 45, 10, and 2 days, respectively. The sensitivity of a single PlGF measurement 
to rule out delivery within 7 or 14 days of enrollment, with or without preeclampsia, was 90% or 
greater. The hazard ratio for PlGF alone in predicting TTD was 9.37 (95% CI, 6.69 13.12), whereas it 
was 7.17 (95% CI, 5.08 10.13) when adjusted for gestational age at enrollment and a final diagnosis 
of preeclampsia. The hazard ratio for a final diagnosis of preeclampsia alone in predicting TTD was 
2.43 (95% CI, 1.75 3.36), demonstrating that PlGF is a stronger predictor of TTD. Overall, among 
women with signs or symptoms of preeclampsia at less than 35 weeks' gestation, a low PlGF (<100 
pg/mL) was associated strongly with preterm delivery, regardless of a final diagnosis of 
preeclampsia. Even among women with confirmed preeclampsia, a normal level of PlGF was 
correlated with a longer median TTD and thus a prolonged pregnancy. Although test results were 
not validated in a repeat sample or by comparative testing at another laboratory, the study's 
findings suggest that in women with suspected preeclampsia, low levels of PlGF identify which 
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patients are at higher risk of adverse pregnancy outcomes, irrespective of a preeclampsia diagnosis. 
If these results are confirmed by further study, the use of PlGF levels among women with signs or 
symptoms of preeclampsia in a clinical setting could have potential implications in the triage and 
treatment of such patients.Copyright © 2020 Lippincott Williams and Wilkins. All rights reserved. 
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Source: Acta Obstetricia et Gynecologica Scandinavica; Aug 2020; vol. 99 (no. 8); p. 994-1002 

Publication Date: Aug 2020 

Publication Type(s): Article 
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Abstract:Introduction: Preeclampsia affects about 3% of singleton pregnancies and is characterized 
by placental dysfunction. It is associated with significant maternal and perinatal morbidity and 
mortality. The diagnosis of preeclampsia remains a challenge, and the clinical course can develop for 
weeks before a diagnosis is confirmed. National guidelines have approved placental growth factor 
(PlGF) testing to rule out suspected preeclampsia, but the utility of repeated PlGF measurement is 
unknown. The aim of this case series analysis was to evaluate the test performance of repeated PlGF 
sampling in women presenting with suspected preeclampsia, and to describe relevant clinical 
outcomes. Material(s) and Method(s): Women who presented to maternity services with suspected 
preeclampsia between 20+0 and 36+6 weeks' gestation who underwent repeat PlGF sampling with a 
minimum test interval of 7 days were assessed. The outcomes were delivery for preeclampsia within 
14 days of sampling, the proportion changing PlGF categories, and time to delivery. Result(s): In 
total, 289 women with suspected preeclampsia undergoing repeat PlGF sampling were included. 
PlGF <100 pg/mL had a high sensitivity (87.5%, 95% confidence interval [CI] 67.6%-97.3%) and a 
negative predictive value (97.7%, 95% CI 93.5%-99.5%) at the initial test (receiver operating 
characteristic [ROC] area 0.79, 95% CI 0.68-0.89). Similar test performance was seen for PlGF <100 
pg/mL when undertaken as a repeat test (sensitivity 90.7%, 95% CI 85.2%-95.9%, negative predictive 
value 92.2%, 95% CI 85.3-96.6%). Overall, 25.6% of women changed PlGF category between the first 
and second PlGF tests. For each PlGF category, determination of time to delivery was similar for first 
and second tests. Conclusion(s): Repeat PlGF measurement demonstrates high negative predictive 
value for determining preeclampsia requiring delivery in 14 days. Repeat testing may be clinically 
useful to risk stratify women with ongoing symptoms of disease. Confirmation of the impact of these 
findings is required in further studies.Copyright © 2020 The Authors. Acta Obstetricia et 
Gynecologica Scandinavica published by John Wiley & Sons Ltd on behalf of Nordic Federation of 
Societies of Obstetrics and Gynecology (NFOG). 
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Source: The journal of maternal-fetal & neonatal medicine : the official journal of the European 
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International Society of Perinatal Obstetricians; Jul 2020 ; p. 1-7 

Publication Date: Jul 2020 

Publication Type(s): Journal Article 

PubMedID: 32689860 

Abstract:INTRODUCTIONTo evaluate the clinical utility of placental growth factor (PlGF) for the 
prediction of preeclampsia (PE).MATERIALS AND METHODSThis prospective cohort study included 
women divided into three groups: (1) pregnancies without preconceptional risk of developing PE; (2) 
pregnancies with a preconceptional and/or current risk of developing PE; (3) PE-complicated 
pregnancies (control group). Blood samples were collected every 4-5 weeks or during hospitalization 
from early second trimester until delivery in the group 1 and 2, at the diagnosis of PE in the group 3. 
Plasma levels of PlGF were measured using The Triage PlGF test (Alere) and considered pathological 
under the 5th centile for gestational age. Sensitivity (Sn), specificity (Sp), positive and negative 
predictive value (PPV, NPV) were calculated.RESULTSIn group 1, 30% of women (3/10) had 
pathological test but none of them developed PE (Sp 70%, NPV 100%). In group 2 (n = 75), none of 
the patients with normal test developed PE (0/24), while 39% of women with PlGF < 5th centile 
(20/51) developed PE (Sn 100%, Sp 44%, PPV 39%, NPV 100%). In group 3 (n = 11) all women except 
one had a pathological PlGF test (Sn 90%, PPV 100%).CONCLUSIONSOur data support recent studies 
which identify PlGF as a biochemical marker not only of PE, but also of placental dysfunction. In fact, 
it is useful for ruling out PE in women at risk because of the high Sn and high NPV: a normal PlGF is 
related with a positive pregnancy outcome. Therefore, the measurement of this biomarker would 
simplify PE clinical management and would reduce costs. 
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27. First trimester preeclampsia screening and prediction. 
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Publication Date: Jul 2020 
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Abstract:Preeclampsia is a major cause of maternal and perinatal morbidity and mortality. Early-
onset disease requiring preterm delivery is associated with a higher risk of complications in both 
mothers and babies. Evidence suggests that the administration of low-dose aspirin initiated before 
16 weeks' gestation significantly reduces the rate of preterm preeclampsia. Therefore, it is important 
to identify pregnant women at risk of developing preeclampsia during the first trimester of 
pregnancy, thus allowing timely therapeutic intervention. Several professional organizations such as 
the American College of Obstetricians and Gynecologists (ACOG) and National Institute for Health 
and Care Excellence (NICE) have proposed screening for preeclampsia based on maternal risk 
factors. The approach recommended by ACOG and NICE essentially treats each risk factor as a 
separate screening test with additive detection rate and screen-positive rate. Evidence has shown 
that preeclampsia screening based on the NICE and ACOG approach has suboptimal performance, as 
the NICE recommendation only achieves detection rates of 41% and 34%, with a 10% false-positive 
rate, for preterm and term preeclampsia, respectively. Screening based on the 2013 ACOG 
recommendation can only achieve detection rates of 5% and 2% for preterm and term preeclampsia, 
respectively, with a 0.2% false-positive rate. Various first trimester prediction models have been 
developed. Most of them have not undergone or failed external validation. However, it is worthy of 
note that the Fetal Medicine Foundation (FMF) first trimester prediction model (namely the triple 
test), which consists of a combination of maternal factors and measurements of mean arterial 
pressure, uterine artery pulsatility index, and serum placental growth factor, has undergone 
successful internal and external validation. The FMF triple test has detection rates of 90% and 75% 
for the prediction of early and preterm preeclampsia, respectively, with a 10% false-positive rate. 
Such performance of screening is superior to that of the traditional method by maternal risk factors 
alone. The use of the FMF prediction model, followed by the administration of low-dose aspirin, has 
been shown to reduce the rate of preterm preeclampsia by 62%. The number needed to screen to 
prevent 1 case of preterm preeclampsia by the FMF triple test is 250. The key to maintaining optimal 
screening performance is to establish standardized protocols for biomarker measurements and 
regular biomarker quality assessment, as inaccurate measurement can affect screening 
performance. Tools frequently used to assess quality control include the cumulative sum and target 
plot. Cumulative sum is a sensitive method to detect small shifts over time, and point of shift can be 
easily identified. Target plot is a tool to evaluate deviation from the expected multiple of median and 
the expected median of standard deviation. Target plot is easy to interpret and visualize. However, it 
is insensitive to detecting small deviations. Adherence to well-defined protocols for the 
measurements of mean arterial pressure, uterine artery pulsatility index, and placental growth 
factor is required. This article summarizes the existing literature on the different methods, 
recommendations by professional organizations, quality assessment of different components of risk 
assessment, and clinical implementation of the first trimester screening for preeclampsia. 
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Syndrome (GOS) Study. 
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Abstract:OBJECTIVESTo estimate the ability of a combination of first-trimester markers to predict 
preterm preeclampsia in nulliparous women.METHODSWe conducted a prospective cohort study of 
nulliparous women with singleton gestations, recruited between 110 and 136 weeks gestation. Data 
on the following were collected: maternal age; ethnicity; chronic diseases; use of fertility treatment; 
body mass index; mean arterial blood pressure (MAP); serum levels of pregnancy-associated plasma 
protein A (PAPP-A), placental growth factor (PlGF), soluble fms-like tyrosine kinase-1 (sFlt-1), alpha 
fetoprotein (AFP), free beta human chorionic gonadotropin (ß-hCG); and mean uterine artery 
pulsatility index (UtA-PI). We constructed a proportional hazard model for the prediction of preterm 
preeclampsia selected based on the Akaike information criterion. A receiver operating characteristic 
curve was created with the predicted risk from the final model. Our primary outcome was preterm 
preeclampsia and our secondary outcome was a composite of preeclampsia, small for gestational 
age, intrauterine death, and preterm birth.RESULTSAmong 4659 nulliparous women with singleton 
gestations, our final model included 4 variables: MAP MoM, log10PlGF MoM, log10AFP MoM and 
log10UtA-PI MoM. We obtained an area under the curve of 0.84 (95% CI 0.75-0.93) with a detection 
rate of preterm preeclampsia of 55% (95% CI 37%-73%) and a false-positive rate of 10%. Using a risk 
cut-off with a false-positive rate of 10%, the positive predictive value for our composite outcome 
was 33% (95% CI 29%-37%).CONCLUSIONSThe combination of MAP, maternal serum PlGF and AFP, 
and UtA-PI are useful to identify nulliparous women at high risk of preterm preeclampsia but also at 
high risk of other great obstetrical syndromes. 
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Abstract:BACKGROUNDEarly identification of women with an increased risk for preeclampsia is of 
utmost importance to minimize adverse perinatal events. Models developed until now (mainly 
multiparametric algorithms) are thought to be overfitted to the derivation population, which may 
affect their reliability when applied to other populations. Options allowing adaptation to a variety of 
populations are needed.OBJECTIVEThe objective of the study was to assess the performance of a 
first-trimester multivariate Gaussian distribution model including maternal characteristics and 
biophysical/biochemical parameters for screening of early-onset preeclampsia (delivery <34 weeks 
of gestation) in a routine care low-risk setting.STUDY DESIGNEarly-onset preeclampsia screening was 
undertaken in a prospective cohort of singleton pregnancies undergoing routine first-trimester 
screening (8 weeks 0/7 days to 13 weeks 6/7 days of gestation), mainly using a 2-step scheme, at 2 
hospitals from March 2014 to September 2017. A multivariate Gaussian distribution model including 
maternal characteristics (a priori risk), serum pregnancy-associated plasma protein-A and placental 
growth factor assessed at 8 weeks 0/7 days to 13 weeks 6/7 days and mean arterial pressure and 
uterine artery pulsatility index measured at 11.0-13.6 weeks was used.RESULTSA total of 7908 
pregnancies underwent examination, of which 6893 were included in the analysis. Incidence of 
global preeclampsia was 2.3% (n = 161), while of early-onset preeclampsia was 0.2% (n = 17). The 
combination of maternal characteristics, biophysical parameters, and placental growth factor 
showed the best detection rate, which was 59% for a 5% false-positive rate and 94% for a 10% false-
positive rate (area under the curve, 0.96, 95% confidence interval, 0.94-0.98). The addition of 
placental growth factor to biophysical markers significantly improved the detection rate from 59% to 
94%.CONCLUSIONThe multivariate Gaussian distribution model including maternal factors, early 
placental growth factor determination (at 8 weeks 0/7 days to 13 weeks 6/7 days), and biophysical 
variables (mean arterial pressure and uterine artery pulsatility index) at 11 weeks 0/7 days to 13 
weeks 6/7 days is a feasible tool for early-onset preeclampsia screening in the routine care setting. 
Performance of this model should be compared with predicting models based on regression analysis. 

Database: Medline 

 

 

 

 

 

 

 

 

http://www.ajog.org/article/S0002937820300272/pdf


31. Gestational Hypertension and Preeclampsia: ACOG Practice Bulletin Summary, Number 222. 

Author(s):  

Source: Obstetrics and gynecology; Jun 2020; vol. 135 (no. 6); p. 1492-1495 

Publication Date: Jun 2020 

Publication Type(s): Journal Article Review 

PubMedID: 32443077 

Available  at Obstetrics and gynecology -  from Ovid (LWW Total Access Collection 2019 - with 
Neurology)  

Available  at Obstetrics and gynecology -  from Patricia Bowen Library & Knowledge Service West 
Middlesex University Hospital NHS Trust (lib302631) Local Print Collection [location] : Patricia Bowen 
Library and Knowledge Service West Middlesex university Hospital.  

Abstract:Hypertensive disorders of pregnancy constitute one of the leading causes of maternal and 
perinatal mortality worldwide. It has been estimated that preeclampsia complicates 2-8% of 
pregnancies globally (). In Latin America and the Caribbean, hypertensive disorders are responsible 
for almost 26% of maternal deaths, whereas in Africa and Asia they contribute to 9% of deaths. 
Although maternal mortality is much lower in high-income countries than in developing countries, 
16% of maternal deaths can be attributed to hypertensive disorders (). In the United States, the rate 
of preeclampsia increased by 25% between 1987 and 2004 (). Moreover, in comparison with women 
giving birth in 1980, those giving birth in 2003 were at 6.7-fold increased risk of severe preeclampsia 
(). This complication is costly: one study reported that in 2012 in the United States, the estimated 
cost of preeclampsia within the first 12 months of delivery was $2.18 billion ($1.03 billion for women 
and $1.15 billion for infants), which was disproportionately borne by premature births (). This 
Practice Bulletin will provide guidelines for the diagnosis and management of gestational 
hypertension and preeclampsia. 
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Abstract:Preeclampsia (PE) is a serious pregnancy complication, affecting about 5-7% of pregnancies 
worldwide and is characterized by hypertension and damage to multiple maternal organs, primarily 
the liver and kidneys. PE usually begins after 20 weeks' gestation and, if left untreated, can lead to 
serious complications and lifelong disabilities-even death-in both the mother and the infant. As 
delivery is the only cure for the disease, treatment is primarily focused on the management of blood 
pressure and other clinical symptoms. The pathogenesis of PE is still not clear. Abnormal spiral artery 
remodeling, placental ischemia and a resulting increase in the circulating levels of vascular 
endothelial growth factor receptor-1 (VEGFR-1), also called soluble fms-like tyrosine kinase-1 (sFlt-
1), are believed to be among the primary pathologies associated with PE. sFlt-1 is produced mainly in 
the placenta during pregnancy and acts as a decoy receptor, binding to free VEGF (VEGF-A) and 
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placental growth factor (PlGF), resulting in the decreased bioavailability of each to target cells. 
Despite the pathogenic effects of increased sFlt-1 on the maternal vasculature, recent studies from 
our laboratory and others have strongly indicated that the increase in sFlt-1 in PE may fulfill critical 
protective functions in preeclamptic pregnancies. Thus, further studies on the roles of sFlt-1 in 
normal and preeclamptic pregnancies are warranted for the development of therapeutic strategies 
targeting VEGF signaling for the treatment of PE. Another impediment to the treatment of PE is the 
lack of suitable methods for delivery of cargo to placental cells, as PE is believed to be of placental 
origin and most available therapies for PE adversely impact both the mother and the fetus. The 
present review discusses the pathogenesis of PE, the complex role of sFlt-1 in maternal disease and 
fetal protection, and the recently developed placenta-targeted drug delivery system for the 
potential treatment of PE with candidate therapeutic agents.Copyright © 2020 by the authors. 
Licensee MDPI, Basel, Switzerland. 

Database: EMBASE 

 

33. Therapeutic strategies for the prevention and treatment of pre-eclampsia and fetal growth 
restriction 

Author(s): Oyston C.; Baker P.N. 

Source: Obstetrics, Gynaecology and Reproductive Medicine; Jun 2020; vol. 30 (no. 6); p. 184-189 

Publication Date: Jun 2020 

Publication Type(s): Review 

Abstract:Fetal growth restriction and pre-eclampsia are common pregnancy complications that 
contribute significantly to maternal and perinatal morbidity and mortality, and long term health 
outcomes. The underlying aetiology of these conditions is placental under-perfusion and ischemia. 
Most prophylactic and treatment measures for these conditions are hypothesized to have effect 
through improved placental perfusion, or reduced oxidative stress, inflammation and subsequent 
placental damage. However, while many therapies have biologic plausibility, there is a lack of high 
quality evidence that they substantially improve important outcomes such as birth weight, 
prematurity, mortality or serious morbidity. This review will describe therapies currently available in 
clinical practice for the prevention and treatment of pre-eclampsia and intrauterine growth 
restriction, and outline some promising new therapies, which may change the way these conditions 
are managed in the future.Copyright © 2020 Elsevier Ltd 
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34. Population screening for gestational hypertensive disorders using maternal, fetal and placental 
characteristics: A population-based prospective cohort study. 
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Annemarie G M G J; Steegers, Eric A P; Gaillard, Romy 
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Publication Date: May 2020 

Publication Type(s): Journal Article 
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Abstract:OBJECTIVETo determine screening performance of maternal, fetal and placental 
characteristics for selecting pregnancies at risk of gestational hypertension and preeclampsia in a 
low-risk multi-ethnic population.METHODIn a prospective population-based cohort among 7124 
pregnant women, we collected maternal characteristics including body mass index, ethnicity, parity, 
smoking and blood pressure in early-pregnancy. Fetal characteristics included second and third 
trimester estimated fetal weight and sex determined by ultrasound. Placental characteristics 
included first and second trimester placental growth factor concentrations and second and third 
trimester uterine artery resistance indices.RESULTSMaternal characteristics provided the best 
screening result for gestational hypertension (area-under-the-curve [AUC] 0.79 [95% Confidence 
interval {CI} 0.76-0.81]) with 40% sensitivity at 90% specificity. For preeclampsia, the maternal 
characteristics model led to a screening performance of AUC 0.74 (95% CI 0.70-0.78) with 33% 
sensitivity at 90% specificity. Addition of second and third trimester placental ultrasound 
characteristics only improved screening performance for preeclampsia (AUC 0.78 [95% CI 0.75-0.82], 
with 48% sensitivity at 90% specificity).CONCLUSIONRoutinely measured maternal characteristics, 
known at the start of pregnancy, can be used in screening for pregnancies at risk of gestational 
hypertension or preeclampsia within a low-risk multi-ethnic population. Addition of combined 
second and third trimester placental ultrasound characteristics only improved screening for 
preeclampsia. 
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35. Evaluation of the Prognostic Value of the sFlt-1/PlGF Ratio in Early-Onset Preeclampsia 

Author(s): Tasta O.; Parant O.; Allouche M.; Vayssiere C.; Guerby P.; Hamdi S.M. 

Source: American journal of perinatology; May 2020 

Publication Date: May 2020 

Publication Type(s): Article 

PubMedID: 32446261 

Abstract:OBJECTIVE: Increased expression of soluble fms-like tyrosine kinase 1 (sFlt-1), associated 
with a decrease in placental growth factor (PlGF), plays a key role in the pathogenesis of 
preeclampsia (PE). We evaluated the prognostic value of the sFlt-1/PlGF ratio for the onset of 
adverse maternofetal outcomes (AMFO) in case of early-onset PE with attempted expectant 
management. STUDY DESIGN: From October 2016 through November 2018, all singleton 
pregnancies complicated by early-onset PE (before 34 weeks of gestation) were included in a cohort 
study. The plasma levels of sFlt-1 and PlGF were blindly measured on admission. For the statistical 
analysis, we performed a bivariate analysis, a comparison of the receiving operating characteristic 
curves and a survival analysis estimated by the Kaplan-Meier method. RESULT(S): Among 109 early 
PE, AMFO occurred in 87 pregnancies (79.8%), mainly hemolysis, elevated liver enzymes, and low 
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platelet count syndrome and severe fetal heart rate abnormalities requiring urgent delivery. The 
area under the curve (AUC) of sFlt-1/PlGF ratio was 0.82 (95% confidence interval [CI]: 0.73-0.88) for 
the risk of AMFO and the difference between the AUCs was significant for each separate standard 
parameter (p=0.018 for initial diastolic blood pressure, p=0.013 for alanine aminotransferase, 
p<0.001 for uric acid). Pregnancies were best classified by a cutoff ratio of 293, with a sensitivity of 
95% and a specificity of 50%. With a ratio value less than 293, no pregnancy was complicated or had 
been stopped during the first 5 days. A ratio more than 293 was associated with an increased risk of 
AMFO onset (hazard ratio [HR]: 3.61; 95% CI: 2.13-6.10; p<0.001) and had a significant association 
with the length of time between the diagnosis of PE and delivery (HR: 2.49; 95% CI: 1.56-3.96; 
p<0.001). CONCLUSION(S): The sFlt-1/PlGF ratio is an additional tool in the prediction of AMFO in 
proven early-onset PE, which is likely to improve care by anticipating severe complications. KEY 
POINTS: . The sFlt-1/PlGF ratio is associated with AMFO.. . It is an additional tool for physician.. . We 
proposed a 293 cutoff value for the ratio..Copyright Thieme Medical Publishers 333 Seventh Avenue, 
New York, NY 10001, USA. 
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Abstract:Purpose of Review: Preeclampsia is a dangerous pregnancy condition affecting both the 
mother and offspring. It is a multifactorial disease with poorly understood pathogenesis, lacking 
effective treatments. Maternal immune response, inflammation and oxidative stress leading to 
endothelial dysfunction are the most prominent pathogenic processes implicated in preeclampsia 
development. Here, we give a detailed overview of the therapeutic applications and mechanisms of 
mesenchymal stem/stromal cells (MSCs) as a potential new treatment for preeclampsia. Recent 
Findings: MSCs have gained growing attention due to low immunogenicity, easy cultivation and 
expansion in vitro. Accumulating evidence now suggests that MSCs act primarily through their 
secretomes facilitating paracrine signalling that leads to potent immunomodulatory, pro-angiogenic 
and regenerative therapeutic effects. Summary: MSCs have been studied in different animal models 
of preeclampsia demonstrating promising result, which support further investigations into the 
therapeutic effects and mechanisms of MSC-based therapies in preeclampsia, steering these 
therapies into clinical trials.Copyright © 2020, Springer Science+Business Media, LLC, part of 
Springer Nature. 
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38. Prediction of Preeclampsia in Nulliparous Women according to First Trimester Maternal 
Factors and Serum Markers 
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Publication Date: Apr 2020 

Publication Type(s): Article 

PubMedID: 31622970 
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Abstract:Objective: To evaluate the performance of maternal risk factors (BMI and mean arterial 
pressure [MAP]) and first-trimester maternal serum markers in the early prediction of preeclampsia 
(PE) in nulliparous women. Material(s) and Method(s): This was a case-cohort study based on a 
cohort of 14,207 nulliparous women. A total of 213 cases with term PE (from 37 weeks + 0 days) and 
55 cases with preterm PE (before 37 weeks + 0 days) were identified and validated. Randomly, 449 
controls were selected. Serum samples previously collected for the double test (pregnancy-
associated plasma protein A [PAPP-A] and free beta human chorionic gonadotrophin [hCGbeta]) as 
part of the first-trimester screening program were retrieved and analyzed for placental growth 
factor (PlGF), soluble fms-like tyrosine kinase 1 (sFlt-1), N-terminal pro-B-type natriuretic peptide 
(NT-proBNP), and neutrophil gelatinase-associated lipocalin (NGAL). Concentrations were 
transformed to multiples of the median (MoM). Multivariate regression analysis was used for 
prediction models. Receiver-operating characteristics (ROC) curves were used for evaluation of the 
screening performance. Result(s): In preterm PE, the PlGF (0.79 MoM), sFlt-1 (0.86 MoM), NGAL 
(1.15 MoM), and PAPP-A (0.89 MoM) medians were significantly altered. In term PE, PlGF (0.90 
MoM) and NT-proBNP (0.86 MoM) medians were significantly reduced. The combination of MAP 
and PlGF yielded a 39% detection rate of preterm PE for a 10% false-positive rate. The combination 
of MAP, BMI, and PlGF yielded a 33% detection rate of term PE with a 10% false-positive rate. 
Conclusion(s): First-trimester MAP, maternal serum PlGF, and NGAL are markers of preterm PE. 
Maternal serum sFlt-1 is a significant marker of preterm PE, but only early in the first trimester. First-
trimester maternal serum NT-proBNP is not a predictor of PE. Screening performance for PE with 
these markers individually or in combination is modest.Copyright © 2019 S. Karger AG, Basel. All 
rights reserved. 
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Abstract:OBJECTIVETo evaluate whether abnormal plasma placental growth factor (PlGF) level is 
associated with adverse neonatal and maternal outcomes.METHODSThis was a secondary analysis of 
the Preeclampsia Triage by Rapid Assay Trial (PETRA), a prospective, multicenter, observational 
study that enrolled women with suspected preeclampsia. Our analysis included women age 18-45 
years with a singleton pregnancy between 20 and 41 weeks of gestation. Plasma collected at 
enrollment was used for PlGF measurement. Abnormal PlGF was defined as low (100 pg/mL or less) 
or very low (less than 12 pg/mL). The primary outcomes were composite adverse neonatal and 
maternal outcomes. We used multivariable Poisson regression models to examine the association 
between PlGF and outcomes.RESULTSOf 1,112 women who met the inclusion criteria, plasma PlGF 
was low in 742 (67%) and very low in 353 (32%). In the cohort, the overall rates of the composite 
adverse neonatal and maternal outcomes were 6.4% and 4.8%, respectively. Compared with normal 
PlGF (more than 100 pg/mL), low PlGF was significantly associated with an increased risk of the 
composite neonatal outcome (9.2% vs 0.8%; adjusted relative risk [aRR] 17.2, 95% CI 5.2-56.3), and 
the composite maternal outcome (6.2% vs 1.9%; aRR 3.6, 95% CI 1.7-8.0). Very low PlGF was also 
significantly associated with both neonatal and maternal outcomes. The sensitivity and specificity of 
low PlGF were 95.8% and 35.3%, respectively, for the composite neonatal outcome, and 86.8% and 
34.3% for the composite maternal outcome. Although the positive predictive values were low (9.2% 
and 6.2%, respectively), the negative predictive value of low PlGF for neonatal and maternal 
outcomes was 99.2% and 98.1%, respectively.CONCLUSIONAmong women being evaluated for 
preeclampsia, those with abnormal PlGF are significantly more likely to experience adverse neonatal 
and maternal outcomes. These outcomes occur infrequently when the PlGF is normal. These findings 
suggest that PlGF may be useful for risk stratification of women with suspected 
preeclampsia.FUNDING SOURCENo funding was received for this study. The original PETRA study 
was supported by funding from Alere. 
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Abstract:BACKGROUNDThere is a robust association between altered angiogenic factor 
concentrations, which includes placental growth factor and clinically recognized preeclampsia. 
Alterations in concentrations of angiogenic factors precede the clinical onset of preeclampsia by 
several weeks. The temporal relationship between the measured angiogenic factors and the time to 
delivery in women with suspected preeclampsia at <35 weeks gestation, however, remains to be 
clarified.OBJECTIVEThe purposes of this study were to examine the relationship between placental 
growth factor and time to delivery in women at 100 pg/mL; the assay's limit of detection is 12 
pg/mL. Two-by-2 tables were constructed for comparison of test outcomes that included negative 
predictive value; time-to-delivery was analyzed by survival curves and Cox regression.RESULTSSeven 
hundred fifty-three subjects were enrolled; 538 (71%) had a final diagnosis of preeclampsia; 542 
(72%) delivered at <37 weeks gestation, and 358 (47%) delivered at 100 pg/mL), low (12-100 pg/mL), 
and very low (100 pg/mL have a perinatal death rate of 0% (no observations in this cohort) and an a 
small-for-gestational-age rate of 16.8%.CONCLUSIONIn women with suspected preeclampsia at 
<35.0 weeks gestation, a low placental growth factor was correlated strongly with preterm delivery 
independent of a diagnosis of preeclampsia or gestational age at presentation, whereas a normal 
placental growth factor was associated with pregnancy prolongation, even in patients who 
ultimately had a final diagnosis of preeclampsia. This suggests that placental growth factor levels are 
superior to clinical markers in the prediction of adverse pregnancy in women with suspected 
preeclampsia. 
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41. Preeclampsia and the challenge of early prediction: reality or utopia? State of art and critical 
review of literature 
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PubMedID: 29954233 

Abstract:Purpose: The challenge to obtain improved predictive tools, able to identify women 
destined to develop preeclampsia (PE), is raising the interest of researchers for the attractive chance 
to allow for timely initiation of prophylactic therapy, appropriate antenatal surveillance, and better-
targeted research into preventive interventions. We aimed to gather all the evidence reported up to 
now in scientific literature relating to all prediction tests for PE. Material(s) and Method(s): We 
searched articles on conventional literature platforms from January 1952 to August 2016, using the 
terms "preeclampsia,""gestational preeclampsia," and "gestational hypertensive disorders" 
combined with "predictive test" and "risk assessment." Abstracts/titles identified by the search were 
screened by three investigators. Result(s): The search identified 203 citations, of which 154 
potentially relevant after the initial evaluation. Among these studies, 20 full articles were excluded, 
therefore, 134 primary studies met the criteria for inclusion and were analyzed. Conclusion(s): 
Current evidence suggests that a combination of several features may provide the best predictive 
accuracy for the identification of PE. Large-scale, multicenter, multiethnic, prospective trials are 
required to propose an ideal combination of markers for routine screening.Copyright © 2018, © 
2018 Informa UK Limited, trading as Taylor & Francis Group. 

Database: EMBASE 

 

42. Maternal Serum Placental Growth Factor, Soluble Fms-Like Tyrosine Kinase-1, and Soluble 
Endoglin in Twin Gestations and the Risk of Preeclampsia-A Systematic Review. 
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Abstract:Multiple gestation is one of the key risk factors for the occurrence of preeclampsia (PE). 
Soluble fms-like tyrosine kinase-1, placental growth factor, and soluble endoglin are molecules 
involved in the process of angiogenesis with a proven role in the pathogenesis of PE. The aim of the 
review was to summarize available data on maternal serum levels of the above-mentioned factors 
and their usefulness in predicting PE in twin pregnancies. Only original research articles written in 
English were considered eligible. Reviews, chapters, case studies, conference papers, experts' 
opinions, editorials, and letters were excluded from the analysis. No publication date limitations 
were imposed. The systematic literature search using PubMed/MEDLINE, Scopus, Embase, and 
Cochrane Library databases identified 338 articles, 10 of which were included in the final qualitative 
analyses. The included studies showed significant differences in maternal serum levels of the 
discussed factors between women with twin pregnancies with PE and those who did not develop PE, 
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and their promising performance in predicting PE, alone or in combination with other factors. The 
identification of the most effective algorithms, their prompt introduction to the clinical practice, and 
further assessment of the real-life performance should become a priority. 

Database: Medline 

 

43. Retrospective evaluation of established cut-off values for the sFlt-1/PlGF ratio for predicting 
imminent delivery in preeclampsia patients 
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Publication Date: Jan 2020 

Publication Type(s): Article 

Abstract:Objective: The outcome of preeclampsia is difficult to predict. Laboratory markers such as 
soluble fms-like tyrosine kinase (sFlt-1) and placental growth factor (PlGF) are thought to be 
predictive factors. A 2012 study by Verlohren et al. evaluated cut-off values for assessing time to 
delivery in patients with elevated sFlt-1/PlGF ratios. The present study aimed to evaluate findings in 
patients with elevated sFlt-1/PlGF ratios who gave birth at Kepler University Hospital in Linz, Austria. 
The hypothesis was tested, that our patients show longer pregnancy duration despite elevated sFlt-
1/PlGF ratios. Study design: This retrospective data analysis included all patients with sFlt-1/PlGF 
ratios above the established cut-off values between January 2014 and October 2017. Two groups 
were analyzed relative to gestational age and were matched with healthy controls: 24 + 0 to 33 + 6 
gestational weeks, sFlt-1/PlGF ratio >655.2; and 34 + 0 to 36 + 6 gestational weeks, sFlt-1/PlGF ratio 
>201. Main Outcome Measure(s): sFlt-1/PlGF ratio and time to delivery correlation. Result(s): In the 
<34-week group, 43.2% of the patients delivered beyond 48 h, with a mean sFlt-1/PlGF ratio of 
885.06, showing a significantly lower sFlt-1/PlGF ratio than patients who delivered within 2 days (P = 
0.04). In the >34-week group, 66.7% were still pregnant after 48 h, with a mean sFlt-1/PlGF ratio of 
273.7. Conclusion(s): The sFlt-1/PlGF ratio appears to be a powerful tool for diagnosing and 
predicting preeclampsia. However, the data do not confirm the cut-off values described earlier, with 
longer pregnancy durations in this group of patients.Copyright © 2020 International Society for the 
Study of Hypertension in Pregnancy 
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Abstract:OBJECTIVE To determine the correlation between urinary and serum placental growth 
factor (PlGF) and investigate the predictive value as pregnancy progresses of urinary PlGF compared 
with serum PlGF, soluble fms-like tyrosine kinase 1 (sFLT-1), and the sFLT-1-to-PlGF ratio for the 
outcome of preeclampsia in women with preexisting diabetes. RESEARCH DESIGN AND METHODS A 
multicenter prospective cohort study was conducted of 158 women with preexisting insulin-
requiring diabetes (41 with type 1 and 117 with type 2). Urinary PlGF and serum PlGF, sFLT-1, and 
the sFLT-1-to-PlGF ratio were assessed four times (14, 24, 30, and 36 weeks' gestation), and the 
association with the outcome of preeclampsia was investigated. RESULTS A correlation between 
urinary and serum PlGF was demonstrated from 24 weeks' gestation onward (P < 0.001). At all time 
points, those who developed preeclampsia had lower serum PlGF levels (P < 0.05), and receiver 
operating characteristic curves demonstrated that serum PlGF in this cohort performed better than 
the serum sFLT-1-to-PlGF ratio as a predictive test for preeclampsia. Preconception HbA1c>=6.5% 
(48 mmol/mol) was an important discriminative predictor for preeclampsia (P 5 0.01). CONCLUSIONS 
This study prospectively describes the longitudinal changes in urinary PlGF alongside serum 
angiogenic markers throughout pregnancy in women with preexisting diabetes. We demonstrate 
correlation between urinary and serum PlGF and that in women with preexisting diabetes in 
pregnancy, serum PlGF is a better predictor of preeclampsia than the sFLT-1-to-PlGF ratio.Copyright 
© 2019 by the American Diabetes Association. 
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Abstract:BACKGROUNDFirst-trimester maternal serum markers have been associated with 
preeclampsia (PE). We aimed to evaluate the performance of first-trimester placental growth factor 
(PlGF) for the prediction of PE in nulliparous women.SUBJECTS AND METHODSWe conducted a 
prospective cohort study of nulliparous women with singleton pregnancy at 11-13 weeks. Maternal 
serum PlGF concentration was measured using B·R·A·H·M·S PlGFplus KRYPTOR automated assays 
and reported in multiple of the median adjusted for gestational age. We used proportional hazard 
models, along with receiver operating characteristic curves and areas under the curve 
(AUC).RESULTSOut of 4,652 participants, we observed 232 (4.9%) cases of PE including 202 (4.3%) 
term and 30 (0.6%) preterm PE. PlGF was associated with the risk of term (AUC = 0.61, 95% 
confidence interval [CI] 0.57-0.65) and preterm PE (AUC = 0.73, 95% CI 0.64-0.83). The models were 
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improved with the addition of maternal characteristics (AUC for term PE 0.66, 95% CI 0.62-0.71; AUC 
for preterm PE 0.81, 95% CI 0.72-0.91; p < 0.01). At a false-positive rate of 10%, PlGF combined with 
maternal characteristics could have predicted 26% of term and 55% of preterm PE. The addition of 
pregnancy-associated plasma protein A did not significantly improve the prediction 
models.CONCLUSIONFirst-trimester PlGF combined with maternal characteristics is useful to predict 
preterm PE in nulliparous women. 
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Publication Date: 2019 
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Abstract:Introduction: Preeclampsia is characterised by an increased platelet consumption with 
consecutive reduction of overall platelet count and a consecutive rise in mean platelet volume 
(MPV). MPV has therefore been suggested as a predictive marker for preeclampsia. We aimed to 
investigate MPV longitudinally in women with preeclampsia compared to healthy controls during 
pregnancy for potential early detection of preeclampsia and to compare potential MPV changes 
against the sFlt-1/PlGF ratio. Study design: This longitudinal study included 38 women with 
preeclampsia and 84 women with normal pregnancies, where MPV and sFlt-1 and PLGF levels were 
determined every 4 weeks, starting in early pregnancy. Result(s): MPV was significantly higher in 
women who developed preeclampsia compared to women with normal pregnancies at 12, (p =.029), 
24 (p =.011), 28 (p =.037), 32 (p =.002), and 36 weeks of gestation, respectively (p =.015). Further 
analysis revealed a cut-off point of 10.85 fl (sensitivity 65.6%, specificity 26.2%) for the prediction of 
preeclampsia. The sFlt-1/PlGF ratio was significantly higher in women who developed preeclampsia 
compared to women with normal pregnancies at the same time points (p =.001). The cut-off point 
for predicting preeclampsia was 10.3 (sensitivity 87.5%, specificity 11.9%). ROC curve analysis 
showed that MPV has a high predictive value for early-onset preeclampsia (p <.05) but not for late-
onset preeclampsia. Conclusion(s): MPV is significantly elevated even in early pregnancy in women 
who develop preeclampsia and seems, therefore, a valuable predictor for preeclampsia even at early 
gestation. However, according to our results, MPV seems reliable in predicting early onset 
preeclampsia.Copyright © 2019, © 2019 Informa UK Limited, trading as Taylor & Francis Group. 

Database: EMBASE 

 

 

 

 

 

 

 



47. Therapeutic prospects in preeclampsia - A mini-review 
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Source: Current Medicinal Chemistry; 2019; vol. 26 (no. 25); p. 4786-4798 

Publication Date: 2019 
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Abstract:Background: Preeclapmsia (PE) is characterized by early onset symptoms such as elevated 
blood pressure, proteinuria and edema in the pregnant woman, and may result in seizures in the 
affected female. Currently, there are no therapeutic drugs available to treat this condition, but there 
are interventions to regulate the symptoms based on the gestational period of the fetus, although 
the largely favored option is delivery of the fetus and placenta. Objective(s): A search for 
biomolecules associated with PE was conducted so as to identify diagnostic markers and therapeutic 
leads. Result(s): The literature search resulted in the identification of biomolecules such as Corin and 
Placental Protein 13 (PP13), among others that are associated with PE. Thereby, giving an insight 
into the various mechanistic pathways involved in the causation of PE. However, it is also evident 
that PE cannot be solely attributed to any single mechanism but is due to an interplay of different 
factors that have led to the development of this disease condition. Conclusion(s): The identified 
biomarkers would ultimately help in understanding this complex disease and perhaps lead to the 
discovery of potential effective molecular targets for clinical trials, thereby providing a valuable 
therapeutic option for affected pregnant women.Copyright © 2019 Bentham Science Publishers. 
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Abstract:Preeclampsia is a systemic syndrome that seems to originate from the placenta and is 
associated with an imbalance between angiogenic factors in the maternal circulation. One of the 
well-studied and widely used factors is PlGF (placental growth factor), the levels of which drop in 
women destined to develop preeclampsia. This drop is known to precede the development of actual 
signs and symptoms of preeclampsia, thus proving to be a useful screening tool in predicting the 
disease. The literature varies widely in terms of the clinical usefulness of the test. We conducted a 
meta-analysis to study the predictive accuracy of PlGF in asymptomatic women. Our analysis 
included 40 studies with 3189 cases of preeclampsia and 89 498 controls. The overall predictive odds 
ratio of the test was 9 (6-13). Subgroup analysis evaluating various PlGF thresholds demonstrated 
that the predictive values were highest for PlGF levels between 80 and 120 pg/mL with a high 
predictive odds ratio of 25 (7-88), a sensitivity of 0.78 (95% CI, 0.67-0.86), a specificity of 0.88 (95% 
CI, 0.75-0.95), a positive likelihood ratio of 6.3 (95% CI, 2.7-14.7), and a negative likelihood ratio of 
0.26 (95% CI, 0.16-0.42). Additionally, the accuracy was higher when the test was performed after 14 
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weeks of gestation (OR, 10 [7-15]) and for prediction of early onset preeclampsia (OR, 18 [9-37]). We 
conclude that PlGF is a useful screening tool to predict preeclampsia. Nonetheless, its utility should 
be judged with caution and randomized controlled trials are warranted to explore if its 
implementation improves perinatal outcomes in asymptomatic women. 
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Abstract:The ratio of maternal serum sFlt-1 (soluble fms-like tyrosine kinase 1) to PlGF (placental 
growth factor) has been used retrospectively to rule out the occurrence of preeclampsia, a 
pregnancy hypertensive disorder, within 7 days in women presenting with clinical suspicion of 
preeclampsia. A prospective, interventional, parallel-group, randomized clinical trial evaluated the 
use of sFlt-1/PlGF ratio in women presenting with suspected preeclampsia. Women were assigned to 
reveal (sFlt-1/PlGF result known to clinicians) or nonreveal (result unknown) arms. A ratio cutoff of 
38 was used to define low (≤38) and elevated risk (>38) of developing the condition in the 
subsequent week. The primary end point was hospitalization within 24 hours of the test. Secondary 
end points were development of preeclampsia and other adverse maternal-fetal outcomes. We 
recruited 370 women (186 reveal versus 184 nonreveal). Preeclampsia occurred in 85 women (23%). 
The number of admissions was not significantly different between groups (n=48 nonreveal versus 
n=60 reveal; P=0.192). The reveal trial arm admitted 100% of the cases that developed preeclampsia 
within 7 days, whereas the nonreveal admitted 83% (P=0.038). Use of the test yielded a sensitivity of 
100% (95% CI, 85.8-100) and a negative predictive value of 100% (95% CI, 97.1-100) compared with a 
sensitivity of 83.3 (95% CI, 58.6-96.4) and negative predictive value of 97.8 (95% CI, 93.7-99.5) with 
clinical practice alone. Use of the sFlt-1/PlGF ratio significantly improved clinical precision without 
changing the admission rate. Clinical Trial Registration- URL: http://www.isrctn.com. Unique 
identifier: ISRCTN87470468. 
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Abstract:OBJECTIVETo calculate the cost-effectiveness of implementing PlGF testing alongside a 
clinical management algorithm in maternity services in the UK, compared with current standard 
care.DESIGNCost-effectiveness analysis.SETTINGEleven maternity units participating in the PARROT 
stepped-wedge cluster-randomised controlled trial.POPULATIONWomen presenting with suspected 
pre-eclampsia between 20+0 and 36+6  weeks' gestation.METHODSMonte Carlo simulation utilising 
resource use data and maternal adverse outcomes.MAIN OUTCOME MEASURESCost per maternal 
adverse outcome prevented.RESULTSClinical care with PlGF testing costs less than current standard 
practice and resulted in fewer maternal adverse outcomes. There is a total cost-saving of UK£149 
per patient tested, when including the cost of the test. This represents a potential cost-saving of 
UK£2,891,196 each year across the NHS in England.CONCLUSIONSClinical care with PlGF testing is 
associated with the potential for cost-savings per participant tested when compared with current 
practice via a reduction in outpatient attendances, and improves maternal outcomes. This economic 
analysis supports a role for implementation of PlGF testing in antenatal services for the assessment 
of women with suspected pre-eclampsia.TWEETABLE ABSTRACTPlacental growth factor testing for 
suspected pre-eclampsia is cost-saving and improves maternal outcomes. 
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Abstract:Aim: To correlate plasma and urinary soluble fms-like tyrosine kinase 1 (sFlt-1) and 
placental growth factor (PIGF) in preeclampsia (PE) and fetal growth restriction (FGR) and assess the 
performance in detecting established disease. Method(s): A cross-sectional case-control study 
recruited 26-40 weeks gestation pregnancies into four clinical groups: normal pregnancy, PE, PE + 
FGR, and FGR. enzyme-linked immunosorbent assay (ELISA) measurements of urinary and plasma 
sFlt-1 and PlGF levels were performed. Urinary levels of sFlt-1 and PIGF were normalized to 
creatinine. Spearman's rank correlation was used to assess the association between plasma and 
urinary levels of sFlt-1 and PIGF, and receiver operating characteristic graphs were used to quantify 
the performance of each individual marker and their ratios in predicting normal versus pathological 
pregnancies affected by preeclampsia and/or FGR. Result(s): There was a significant correlation 
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between plasma PlGF and urinary PlGF (r = 0.718, P < 0.001) in all groups. In the pathological groups, 
plasma sFlt-1 and urinary sFlt-1 as well as plasma sFlt-1: PIGF ratio and urinary sFlt-1: PlGF ratio were 
higher, but plasma PIGF and urinary PlGF were lower when compared to normal pregnancy. Plasma 
PIGF and plasma sFlt-1: PlGF ratio was comparable in performance to urinary PlGF and urinary sFlt-1: 
PIGF ratio for the diagnosis of preeclampsia and/or FGR. Conclusion(s): Urinary PIGF can be used as 
an alternative to circulating biomarkers in preeclampsia and FGR. Plasma sFlt-1, PlGF and sFlt-1: PlGF 
ratio as well as urinary PIGF and sFlt-1: PlGF ratio can be used to differentiate between normal 
pregnancy and pregnancies complicated by preeclampsia and FGR.Copyright © 2019 Japan Society 
of Obstetrics and Gynecology 
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Abstract:OBJECTIVEPrimary studies and systematic reviews provide estimates of varying accuracy for 
different factors in the prediction of pre-eclampsia. The aim of this study was to review published 
systematic reviews to collate evidence on the ability of available tests to predict pre-eclampsia, to 
identify high-value avenues for future research and to minimize future research waste in this 
field.METHODSMEDLINE, EMBASE and The Cochrane Library including DARE (Database of Abstracts 
of Reviews of Effects) databases, from database inception to March 2017, and bibliographies of 
relevant articles were searched, without language restrictions, for systematic reviews and meta-
analyses on the prediction of pre-eclampsia. The quality of the included reviews was assessed using 
the AMSTAR tool and a modified version of the QUIPS tool. We evaluated the comprehensiveness of 
search, sample size, tests and outcomes evaluated, data synthesis methods, predictive ability 
estimates, risk of bias related to the population studied, measurement of predictors and outcomes, 
study attrition and adjustment for confounding.RESULTSFrom 2444 citations identified, 126 reviews 
were included, reporting on over 90 predictors and 52 prediction models for pre-eclampsia. Around 
a third (n = 37 (29.4%)) of all reviews investigated solely biochemical markers for predicting pre-
eclampsia, 31 (24.6%) investigated genetic associations with pre-eclampsia, 46 (36.5%) reported on 
clinical characteristics, four (3.2%) evaluated only ultrasound markers and six (4.8%) studied a 
combination of tests; two (1.6%) additional reviews evaluated primary studies investigating any 
screening test for pre-eclampsia. Reviews included between two and 265 primary studies, including 
up to 25 356 688 women in the largest review. Only approximately half (n = 67 (53.2%)) of the 
reviews assessed the quality of the included studies. There was a high risk of bias in many of the 
included reviews, particularly in relation to population representativeness and study attrition. Over 
80% (n = 106 (84.1%)) summarized the findings using meta-analysis. Thirty-two (25.4%) studies 
lacked a formal statement on funding. The predictors with the best test performance were body 
mass index (BMI) > 35 kg/m2 , with a specificity of 92% (95% CI, 89-95%) and a sensitivity of 21% 
(95% CI, 12-31%); BMI > 25 kg/m2 , with a specificity of 73% (95% CI, 64-83%) and a sensitivity of 
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47% (95% CI, 33-61%); first-trimester uterine artery pulsatility index or resistance index > 90th 
centile (specificity 93% (95% CI, 90-96%) and sensitivity 26% (95% CI, 23-31%)); placental growth 
factor (specificity 89% (95% CI, 89-89%) and sensitivity 65% (95% CI, 63-67%)); and placental protein 
13 (specificity 88% (95% CI, 87-89%) and sensitivity 37% (95% CI, 33-41%)). No single marker had a 
test performance suitable for routine clinical use. Models combining markers showed promise, but 
none had undergone external validation.CONCLUSIONSThis review of reviews calls into question the 
need for further aggregate meta-analysis in this area given the large number of published reviews 
subject to the common limitations of primary predictive studies. Prospective, well-designed studies 
of predictive markers, preferably randomized intervention studies, and combined through 
individual-patient data meta-analysis are needed to develop and validate new prediction models to 
facilitate the prediction of pre-eclampsia and minimize further research waste in this field. Copyright 
© 2018 ISUOG. Published by John Wiley & Sons Ltd. 
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Abstract:Objective: Preeclampsia (PE) is a multi-systemic complication of pregnancy often 
characterised with the onset of hypertension and proteinuria after 20 weeks of gestation. Today, PE 
is the leading cause of maternal and perinatal morbidity and mortality worldwide. An early detection 
of PE would allow a chance to plan the appropriate monitoring and for clinical management to be 
immediately done following early detection thus making prophylactic strategies much more 
effective. Material(s) and Method(s): This systematic review aims to evaluate the potential of the 
various serum biomarkers and diagnostic modalities (uterine artery Doppler, MAP, and maternal 
history) available for early prediction of PE with articles included and obtained through MEDLINE Full 
Text, Pubmed, Science Direct, ProQuest, SAGE, Taylor and Francis Online, Google Scholar, HighWire 
and Elsevier ClinicalKey. Result(s): Ninety-five articles were found that fulfilled all of our inclusion 
criteria. Placental growth factor (PlGF), pregnancy associated plasma protein A (PAPP-A), soluble 
fms-like tyrosine kinase (sFLT) and placental protein 13 (PP-13) were the most commonly studied 
biomarkers. Whereas uterine Doppler scanning and Mean Arterial Pressure (MAP) were the most 
commonly studied out of other modalities. Conclusion(s): Current evidence shows serum biomarkers 
such as PIGF, PP-13 and sFlt yielded the best results for a single biomarker with others having 
conflicting results. However, a combination model with other diagnostic modalities performed 
better than a single biomarker. In the future, new techniques will hopefully provide sets of multiple 
markers, which will lead to a screening program with clinically relevant performance. However 
further studies are required to improve current methods.Copyright © 2019, Tehran University of 
Medical Sciences (TUMS). All rights reserved. 
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Abstract:Background: In the weeks preceding the clinical onset of preeclampsia, the maternal serum 
level of the angiogenic placental growth factor is decreased and that of the antiangiogenic factor 
soluble fms-like tyrosine kinase-1 is increased. Women presenting at specialist clinics with signs or 
symptoms of hypertensive disorders have been stratified according to concentrations of placental 
growth factor or the ratio of concentrations of soluble fms-like tyrosine kinase-1 and placental 
growth factor to determine clinical management for the subsequent 1-4 weeks. An alternative 
approach for the prediction of preeclampsia is use of the competing risks model, a Bayes' theorem 
based method, to derive patient-specific risk for preeclampsia by various combinations of maternal 
characteristics and medical history with multiples of the median values of biomarkers. Objective(s): 
The purpose of this study was to compare the performance of screening for delivery with 
preeclampsia at <=2 and <=4 weeks after assessment at 35+0-36+6 weeks gestation between the use 
of percentile cut-offs in placental growth factor alone or the soluble fms-like tyrosine kinase-
1/placental growth factor ratio and the competing risks model. Study Design: This was a prospective 
observational study in women who attended a routine hospital visit at 35+0-36+6 weeks gestation in 
2 maternity hospitals in England. The visits included the recording of maternal demographic 
characteristics and medical history and the measurement of serum placental growth factor and 
soluble fms-like tyrosine kinase-1 and mean arterial pressure. The areas under the receiver 
operating characteristics curves were used to compare the predictive performance for preeclampsia 
with delivery at <=2 and <=4 weeks from assessment of screening by placental growth factor alone 
and the soluble fms-like tyrosine kinase-1/placental growth factor ratio with that of a previously 
developed competing risks model with a combination of maternal factors, placental growth factor, 
soluble fms-like tyrosine kinase-1, and mean arterial pressure (triple test). Result(s): First, the study 
population of 15,247 pregnancies included 326 pregnancies (2.1%) that subsequently experienced 
preeclampsia. Second, in the screening for delivery with preeclampsia at <=2 and <=4 weeks from 
assessment, the performance of the triple test was superior to that of placental growth factor alone 
or the soluble fms-like tyrosine kinase-1/placental growth factor ratio. The area under the receiver 
operating characteristics curves for preeclampsia at <=2 weeks in screening by the triple test (0.975; 
95% confidence interval, 0.964-0.985) was higher than that of placental growth factor alone (0.900; 
95% confidence interval, 0.866-0.935; P<.0001) and the soluble fms-like tyrosine kinase-1/placental 
growth factor ratio (0.932; 95% confidence interval, 0.904-0.960; P=.0001). Similarly, the areas 
under the receiver operating characteristics curves for preeclampsia at <=4 weeks in screening by 
the triple test (0.907; 95% confidence interval, 0.886-0.928) was higher than that of placental growth 
factor alone (0.827; 95% confidence interval, 0.800-0.854; P<.0001) or the soluble fms-like tyrosine 
kinase-1/placental growth factor ratio (0.857; 95% confidence interval, 0.830-0.883; P<.0001). Third, 
at most, screen-positive rates of 2-30% the detection rate of delivery with preeclampsia at <=2 and 
<=4 weeks that was achieved by the triple test was approximately 10% higher than that of the 
soluble fms-like tyrosine kinase-1/placental growth factor ratio and 20% higher than that of 
placental growth factor alone; the negative predictive value was similar for the 3 tests. 
Conclusion(s): At 35+0-36+6 weeks gestation, the performance of screening for imminent delivery 
with preeclampsia by the competing risks model is superior to that of placental growth factor alone 
or the soluble fms-like tyrosine kinase-1/placental growth factor ratio.Copyright © 2019 Elsevier Inc. 
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Abstract:Preeclampsia is a pregnancy disorder causing substantial maternal and fetal morbidity and 
mortality. In the UK, its diagnosis currently depends upon new onset hypertension and proteinuria. 
There is a clinical need for enhanced screening to prevent unnecessary resource use and improve 
outcomes. Here, the current practice in preeclampsia diagnosis will be summarized, with assessment 
of the evidence that angiogenic factors could improve its management. Although the combination of 
new onset hypertension and proteinuria define and hence diagnose the disorder, separately they 
are poorly predictive. Preeclampsia is ultimately a placental disease caused by syncytiotrophoblast 
dysfunction. The angiogenic factors placental growth factor, soluble fms-like tyrosine kinase 1 and 
soluble endoglin, all originating at least in part from the syncytiotrophoblast, are biomarkers with 
predictive potential for preeclampsia and related adverse outcomes. Recent work with the soluble 
fms-like tyrosine kinase 1/placental growth factor ratio has identified key measurement cutoffs, with 
one having a high negative predictive value for preeclampsia. The soluble fms-like tyrosine kinase 
1/placental growth factor ratio seems particularly promising as a screening measure, able to predict 
accurately the short-term absence of preeclampsia and suggest the likelihood of adverse events 
within 4 weeks. The ratio could be used to allocate specific management plans to patients according 
to risk. An understanding of angiogenic factors may also lead to new therapeutic options for a 
condition currently only curable by delivery, although it must be remembered that the factors are 
markers of underlying syncytiotrophoblast stress, which would not be resolved by targeting 
them.Copyright © 2019 Nordic Federation of Societies of Obstetrics and Gynecology 
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Abstract:BACKGROUNDPrevious prospective cohort studies have shown that angiogenic factors have 
a high diagnostic accuracy in women with suspected pre-eclampsia, but we remain uncertain of the 
effectiveness of these tests in a real-world setting. We therefore aimed to determine whether 
knowledge of the circulating concentration of placental growth factor (PlGF), an angiogenic factor, 
integrated with a clinical management algorithm, decreased the time for clinicians to make a 
diagnosis in women with suspected pre-eclampsia, and whether this approach reduced subsequent 
maternal or perinatal adverse outcomes.METHODSWe did a multicentre, pragmatic, stepped-wedge 
cluster-randomised controlled trial in 11 maternity units in the UK, which were each responsible for 
3000-9000 deliveries per year. Women aged 18 years and older who presented with suspected pre-
eclampsia between 20 weeks and 0 days of gestation and 36 weeks and 6 days of gestation, with a 
live, singleton fetus were invited to participate by the clinical research team. Suspected pre-
eclampsia was defined as new-onset or worsening of existing hypertension, dipstick proteinuria, 
epigastric or right upper-quadrant pain, headache with visual disturbances, fetal growth restriction, 
or abnormal maternal blood tests that were suggestive of disease (such as thrombocytopenia or 
hepatic or renal dysfunction). Women were approached individually, they consented for study 
inclusion, and they were asked to give blood samples. We randomly allocated the maternity units, 
representing the clusters, to blocks. Blocks represented an intervention initiation time, which 
occurred at equally spaced 6-week intervals throughout the trial. At the start of the trial, all units 
had usual care (in which PlGF measurements were also taken but were concealed from clinicians and 
women). At the initiation time of each successive block, a site began to use the intervention (in 
which the circulating PlGF measurement was revealed and a clinical management algorithm was 
used). Enrolment of women continued for the duration of the blocks either to concealed PlGF 
testing, or after implementation, to revealed PlGF testing. The primary outcome was the time from 
presentation with suspected pre-eclampsia to documented pre-eclampsia in women enrolled in the 
trial who received a diagnosis of pre-eclampsia by their treating clinicians. This trial is registered with 
ISRCTN, number 16842031.FINDINGSBetween June 13, 2016, and Oct 27, 2017, we enrolled and 
assessed 1035 women with suspected pre-eclampsia. 12 (1%) women were found to be ineligible. Of 
the 1023 eligible women, 576 (56%) women were assigned to the intervention (revealed testing) 
group, and 447 (44%) women were assigned to receive usual care with additional concealed testing 
(concealed testing group). Three (1%) women in the revealed testing group were lost to follow-up, 
so 573 (99%) women in this group were included in the analyses. One (99%) women in this group 
were included in the analyses. The median time to pre-eclampsia diagnosis was 4·1 days with 
concealed testing versus 1·9 days with revealed testing (time ratio 0·36, 95% CI 0·15-0·87; p=0·027). 
Maternal severe adverse outcomes were reported in 24 (5%) of 447 women in the concealed testing 
group versus 22 (4%) of 573 women in the revealed testing group (adjusted odds ratio 0·32, 95% CI 
0·11-0·96; p=0·043), but there was no evidence of a difference in perinatal adverse outcomes (15% 
vs 14%, 1·45, 0·73-2·90) or gestation at delivery (36·6 weeks vs 36·8 weeks; mean difference -0·52, 
95% CI -0·63 to 0·73).INTERPRETATIONWe found that the availability of PlGF test results 
substantially reduced the time to clinical confirmation of pre-eclampsia. Where PlGF was 
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implemented, we found a lower incidence of maternal adverse outcomes, consistent with adoption 
of targeted, enhanced surveillance, as recommended in the clinical management algorithm for 
clinicians. Adoption of PlGF testing in women with suspected pre-eclampsia is supported by the 
results of this study.FUNDINGNational Institute for Health Research. 
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Abstract:Pre-eclampsia (PE) is a multisystem disorder that typically affects 2%–5% of pregnant 
women and is one of the leading causes of maternal and perinatal morbidity and mortality, 
especially when the condition is of early onset. Globally, 76 000 women and 500 000 babies die each 
year from this disorder. Furthermore, women in low-resource countries are at a higher risk of 
developing PE compared with those in high-resource countries.  Although a complete understanding 
of the pathogenesis of PE remains unclear, the current theory suggests a two-stage process. The first 
stage is caused by shallow invasion of the trophoblast, resulting in inadequate remodeling of the 
spiral arteries. This is presumed to lead to the second stage, which involves the maternal response 
to endothelial dysfunction and imbalance between angiogenic and antiangiogenic factors, resulting 
in the clinical features of the disorder.  Accurate prediction and uniform prevention continue to 
elude us. The quest to effectively predict PE in the first trimester of pregnancy is fueled by the desire 
to identify women who are at high risk of developing PE, so that necessary measures can be initiated 
early enough to improve placentation and thus prevent or at least reduce the frequency of its 
occurrence. Furthermore, identification of an "at risk" group will allow tailored prenatal surveillance 
to anticipate and recognize the onset of the clinical syndrome and manage it promptly.  PE has been 
previously defined as the onset of hypertension accompanied by significant proteinuria after 20 
weeks of gestation. Recently, the definition of PE has been broadened. Now the internationally 
agreed definition of PE is the one proposed by the International Society for the Study of 
Hypertension in Pregnancy (ISSHP).  According to the ISSHP, PE is defined as systolic blood pressure 
at ≥140 mm Hg and/or diastolic blood pressure at ≥90 mm Hg on at least two occasions measured 4 
hours apart in previously normotensive women and is accompanied by one or more of the following 
new-onset conditions at or after 20 weeks of gestation:  1.Proteinuria (i.e. ≥30 mg/mol 
protein:creatinine ratio; ≥300 mg/24 hour; or ≥2 + dipstick); 2.Evidence of other maternal organ 
dysfunction, including: acute kidney injury (creatinine ≥90 μmol/L; 1 mg/dL); liver involvement 
(elevated transaminases, e.g. alanine aminotransferase or aspartate aminotransferase >40 IU/L) with 
or without right upper quadrant or epigastric abdominal pain; neurological complications (e.g. 
eclampsia, altered mental status, blindness, stroke, clonus, severe headaches, and persistent visual 
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scotomata); or hematological complications (thrombocytopenia–platelet count <150 000/μL, 
disseminated intravascular coagulation, hemolysis); or 3.Uteroplacental dysfunction (such as fetal 
growth restriction, abnormal umbilical artery Doppler waveform analysis, or stillbirth).   It is well 
established that a number of maternal risk factors are associated with the development of PE: 
advanced maternal age; nulliparity; previous history of PE; short and long interpregnancy interval; 
use of assisted reproductive technologies; family history of PE; obesity; Afro-Caribbean and South 
Asian racial origin; co-morbid medical conditions including hyperglycemia in pregnancy; pre-existing 
chronic hypertension; renal disease; and autoimmune diseases, such as systemic lupus 
erythematosus and antiphospholipid syndrome. These risk factors have been described by various 
professional organizations for the identification of women at risk of PE; however, this approach to 
screening is inadequate for effective prediction of PE.  PE can be subclassified into:  1.Early-onset PE 
(with delivery at <34+0 weeks of gestation);  2.Preterm PE (with delivery at <37+0 weeks of 
gestation);  3.Late-onset PE (with delivery at ≥34+0 weeks of gestation);  4.Term PE (with delivery at 
≥37+0 weeks of gestation).    These subclassifications are not mutually exclusive. Early-onset PE is 
associated with a much higher risk of short- and long-term maternal and perinatal morbidity and 
mortality.  Obstetricians managing women with preterm PE are faced with the challenge of 
balancing the need to achieve fetal maturation in utero with the risks to the mother and fetus of 
continuing the pregnancy longer. These risks include progression to eclampsia, development of 
placental abruption and HELLP (hemolysis, elevated liver enzyme, low platelet) syndrome. On the 
other hand, preterm delivery is associated with higher infant mortality rates and increased morbidity 
resulting from small for gestational age (SGA), thrombocytopenia, bronchopulmonary dysplasia, 
cerebral palsy, and an increased risk of various chronic diseases in adult life, particularly type 2 
diabetes, cardiovascular disease, and obesity. Women who have experienced PE may also face 
additional health problems in later life, as the condition is associated with an increased risk of death 
from future cardiovascular disease, hypertension, stroke, renal impairment, metabolic syndrome, 
and diabetes. The life expectancy of women who developed preterm PE is reduced on average by 10 
years. There is also significant impact on the infants in the long term, such as increased risks of 
insulin resistance, diabetes mellitus, coronary artery disease, and hypertension in infants born to 
pre-eclamptic women.  The International Federation of Gynecology and Obstetrics (FIGO) brought 
together international experts to discuss and evaluate current knowledge on PE and develop a 
document to frame the issues and suggest key actions to address the health burden posed by PE.  
FIGO's objectives, as outlined in this document, are: (1) To raise awareness of the links between PE 
and poor maternal and perinatal outcomes, as well as to the future health risks to mother and 
offspring, and demand a clearly defined global health agenda to tackle this issue; and (2) To create a 
consensus document that provides guidance for the first-trimester screening and prevention of 
preterm PE, and to disseminate and encourage its use.  Based on high-quality evidence, the 
document outlines current global standards for the first-trimester screening and prevention of 
preterm PE, which is in line with FIGO good clinical practice advice on first trimester screening and 
prevention of pre-eclampsia in singleton pregnancy.1  It provides both the best and the most 
pragmatic recommendations according to the level of acceptability, feasibility, and ease of 
implementation that have the potential to produce the most significant impact in different resource 
settings. Suggestions are provided for a variety of different regional and resource settings based on 
their financial, human, and infrastructure resources, as well as for research priorities to bridge the 
current knowledge and evidence gap.  To deal with the issue of PE, FIGO recommends the following:  
Public health focus: There should be greater international attention given to PE and to the links 
between maternal health and noncommunicable diseases (NCDs) on the Sustainable Developmental 
Goals agenda. Public health measures to increase awareness, access, affordability, and acceptance 
of preconception counselling, and prenatal and postnatal services for women of reproductive age 
should be prioritized. Greater efforts are required to raise awareness of the benefits of early 
prenatal visits targeted at reproductive-aged women, particularly in low-resource countries.   
Universal screening: All pregnant women should be screened for preterm PE during early pregnancy 



by the first-trimester combined test with maternal risk factors and biomarkers as a one-step 
procedure. The risk calculator is available free of charge at 
https://fetalmedicine.org/research/assess/preeclampsia. FIGO encourages all countries and its 
member associations to adopt and promote strategies to ensure this. The best combined test is one 
that includes maternal risk factors, measurements of mean arterial pressure (MAP), ser 
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Abstract:Pre-eclampsia is a complication of pregnancy that is associated with substantial maternal 
and fetal morbidity and mortality. The disease presents with new-onset hypertension and often 
proteinuria in the mother, which can progress to multi-organ dysfunction, including hepatic, renal 
and cerebral disease, if the fetus and placenta are not delivered. Maternal endothelial dysfunction 
due to circulating factors of fetal origin from the placenta is a hallmark of pre-eclampsia. Risk factors 
for the disease include maternal comorbidities, such as chronic kidney disease, hypertension and 
obesity; a family history of pre-eclampsia, nulliparity or multiple pregnancies; and previous pre-
eclampsia or intrauterine fetal growth restriction. In the past decade, the discovery and 
characterization of novel antiangiogenic pathways have been particularly impactful both in 
increasing understanding of the disease pathophysiology and in directing predictive and therapeutic 
efforts. In this Review, we discuss the pathogenic role of antiangiogenic proteins released by the 
placenta in the development of pre-eclampsia and review novel therapeutic strategies directed at 
restoring the angiogenic imbalance observed during pre-eclampsia. We also highlight other notable 
advances in the field, including the identification of long-term maternal and fetal risks conferred by 
pre-eclampsia.Copyright © 2019, Springer Nature Limited. 
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Abstract:Preeclampsia (PE) remains a leading cause of maternal and perinatal morbidity and 
mortality in obstetrics worldwide. No effective treatments to reduce its incidence and severity in 
clinical practice are currently available. A variety of hypotheses have been generated aiming to 
explain the origins of PE, notably being the genetic predispositions and placental dysfunction. As 
regard to placental dysfunction, much progress has been made in basic research and several 
potential therapeutic targets have been identified. This review will discuss in detail the potential 
therapeutic targets in PE models including uteroplacental blood flow, oxidative stress, vasoactive 
factors and inflammation/immune response, and introduce the evolving technologies for placental 
research nowadays. 
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Abstract:Introduction: Preeclampsia is a disease specific to pregnancy characterised by new onset 
hypertension with maternal organ dysfunction and/or fetal growth restriction. It remains a major 
cause of maternal and perinatal morbidity and mortality. For fifty years, antihypertensives have 
been the mainstay of treating preeclampsia, reducing maternal morbidity and mortality. With 
increased knowledge of the mechanisms underlying the disease has come opportunities for novel 
therapies that complement antihypertensives by protecting the maternal vasculature. Areas 
covered: In this review, the authors consider, in detail, the antihypertensives commonly used today 
in the emergency care of women with severe preeclampsia. They also review less common anti-
hypertensive agents and discuss the role of magnesium sulphate in the management of 
preeclampsia and the prevention of eclampsia. Finally, they explore novel therapeutics for the acute 
management of preeclampsia. Expert opinion: The rapid control of maternal hypertension will, and 
must, remain the mainstay of emergency treatment for women with severe preeclampsia. The role 
of magnesium sulphate as a primary prevention for eclampsia is context dependant and should not 
displace a focus on correcting blood pressure safely. The exploration of novel adjuvant therapies will 
likely allow us to prolong pregnancy longer and improve perinatal outcomes safely for the 
mother.Copyright © 2019, © 2019 Informa UK Limited, trading as Taylor & Francis Group. 
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Abstract:Background: Preeclampsia is a disease specific to pregnancy that can cause severe 
maternal and foetal morbidity and mortality. Early identification of women at higher risk for 
preeclampsia could potentially aid early prevention and treatment. Although a plethora of 
preeclampsia prediction models have been developed in recent years, individualised prediction of 
preeclampsia is rarely used in clinical practice. Objective(s): The objective of this systematic review 
was to provide an overview of studies on preeclampsia prediction. Study design: Relevant research 
papers were identified through a MEDLINE search up to 1 January 2017. Prognostic studies on the 
prediction of preeclampsia or preeclampsia-related disorders were included. Quality screening was 
performed with the Quality in Prognostic Studies (QUIPS) tool. Result(s): Sixty-eight prediction 
models from 70 studies with 425,125 participants were selected for further review. The number of 
participants varied and the gestational age at prediction varied widely across studies. The most 
frequently used predictors were medical history, body mass index, blood pressure, parity, uterine 
artery pulsatility index, and maternal age. The type of predictor (maternal characteristics, ultrasound 
markers and/or biomarkers) was not clearly associated with model discrimination. Few prediction 
studies were internally (4%) or externally (6%) validated. Conclusion(s): To date, multiple and widely 
varying models for preeclampsia prediction have been developed, some yielding promising results. 
The high degree of between-study heterogeneity impedes selection of the best model, or an 
aggregated analysis of prognostic models. Before multivariable preeclampsia prediction can be 
clinically implemented universally, further validation and calibration of well-performing prediction 
models is needed.Copyright © 2019 International Society for the Study of Hypertension in Pregnancy 
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Abstract:INTRODUCTIONWomen presenting with suspected pre-eclampsia are currently triaged on 
the basis of hypertension and dipstick proteinuria. This may result in significant false positive and 
negative diagnoses resulting in increased morbidity or unnecessary intervention. Recent data 
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suggest that placental growth factor testing may be a useful adjunct in the management of women 
presenting with preterm pre-eclampsia. The primary objective of this trial is to determine if the 
addition of placental growth factor testing to the current clinical assessment of women with 
suspected preterm pre-eclampsia, is beneficial for both mothers and babies.METHODS AND 
ANALYSISThis is a multicentre, stepped wedge cluster, randomised trial aiming to recruit 4000 
women presenting with symptoms suggestive of preterm pre-eclampsia between 20 and 36+6 
weeks' gestation. The intervention of an unblinded point of care test, performed at enrolment, will 
quantify maternal levels of circulating plasma placental growth factor. The intervention will be rolled 
out sequentially, based on randomisation, in the seven largest maternity units on the island of 
Ireland. Primary outcome is a composite outcome of maternal morbidity (derived from the modified 
fullPIERS model). To ensure we are not reducing maternal morbidity at the expense of earlier 
delivery and worse neonatal outcomes, we have established a co-primary outcome which will 
examine the effect of the intervention on neonatal morbidity, assessed using a composite neonatal 
score. Secondary analyses will examine further clinical outcomes (such as mode of delivery, 
antenatal detection of growth restriction and use of antihypertensive agents) as well as a health 
economic analysis, of incorporation of placental growth factor testing into routine care.ETHICS AND 
DISSEMINATIONEthical approval has been granted from each of the seven maternity hospitals 
involved in the trial. The results of the trial will be presented both nationally and internationally at 
conference and published in an international peer-reviewed journal.TRIAL REGISTRATION 
NUMBERNCT02881073. 
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Abstract:BACKGROUNDThe established method of screening for preeclampsia is to identify risk 
factors from maternal demographic characteristics and medical history; in the presence of such 
factors the patient is classified as high risk and in their absence as low risk. However, the 
performance of such an approach is poor. We developed a competing risks model, which allows 
combination of maternal factors (age, weight, height, race, parity, personal and family history of 
preeclampsia, chronic hypertension, diabetes mellitus, systemic lupus erythematosus or 
antiphospholipid syndrome, method of conception and interpregnancy interval), with biomarkers to 
estimate the individual patient-specific risks of preeclampsia requiring delivery before any specified 
gestation. The performance of this approach is by far superior to that of the risk scoring 
systems.OBJECTIVEThe objective of the study was to examine the predictive performance of the 
competing risks model in screening for preeclampsia by a combination of maternal factors, mean 
arterial pressure, uterine artery pulsatility index, and serum placental growth factor, referred to as 
the triple test, in a training data set for the development of the model and 2 validation 
studies.STUDY DESIGNThe data for this study were derived from 3 previously reported prospective, 
nonintervention, multicenter screening studies for preeclampsia in singleton pregnancies at 11+0 to 
13+6 weeks' gestation. In all 3 studies, there was recording of maternal factors and biomarkers and 
ascertainment of outcome by appropriately trained personnel. The first study of 35,948 women, 
which was carried out between February 2010 and July 2014, was used to develop the competing 
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risks model for prediction of preeclampsia and is therefore considered to be the training set. The 2 
validation studies were comprised of 8775 and 16,451 women, respectively, and they were carried 
out between February and September 2015 and between April and December 2016, respectively. 
Patient-specific risks of delivery with preeclampsia at <34, <37, and 0.95, >0.90, and >0.80, 
respectively, demonstrating a very high discrimination between affected and unaffected 
pregnancies. Similarly, the calibration slopes were very close to 1.0, demonstrating a good 
agreement between the predicted risks and observed incidence of preeclampsia. In the prediction of 
early-preeclampsia and preterm-preeclampsia, the observed incidence in the training set and 1 of 
the validation data sets was consistent with the predicted one. In the other validation data set, 
which was specifically designed for evaluation of the model, the incidence was higher than 
predicted, presumably because of better ascertainment of outcome. The incidence of all-
preeclampsia was lower than predicted in all 3 data sets because at term many pregnancies deliver 
for reasons other than preeclampsia, and therefore, pregnancies considered to be at high risk for 
preeclampsia that deliver for other reasons before they develop preeclampsia can be wrongly 
considered to be false positives.CONCLUSIONThe competing risks model provides an effective and 
reproducible method for first-trimester prediction of early preeclampsia and preterm preeclampsia 
as long as the various components of screening are carried out by appropriately trained and audited 
practitioners. Early prediction of preterm preeclampsia is beneficial because treatment of the high-
risk group with aspirin is highly effective in the prevention of the disease. 
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Abstract:OBJECTIVETo compare the performance of three placental growth factor (PlGF)-based tests 
in predicting delivery within 14 days from testing in women with suspected preterm pre-eclampsia 
before 35 weeks' gestation.METHODSThis was a retrospective analysis of samples collected from 
three prospective pregnancy cohort studies. Participants were pregnant women with suspected 
preterm pre-eclampsia recruited in tertiary maternity units in the UK and Ireland. Samples were 
analyzed simultaneously according to the manufacturers' directions. The tests compared were the 
DELFIA Xpress PlGF 1-2-3 test, the Triage PlGF test and the Elecsys immunoassay soluble fms-like 
tyrosine kinase-1 (sFlt-1)/PlGF ratio. Areas under receiver-operating characteristics curves (AUCs) 
were compared. The main outcome measure was detection of a difference of 0.05 in AUC between 
tests for delivery within 14 days of testing.RESULTSPlasma samples from 396 women and serum 
samples from 244 women were assayed. In predicting delivery within 14 days secondary to 
suspected pre-eclampsia prior to 35 weeks' gestation, no significant differences were observed in 
AUCs (P = 0.795), sensitivities (P = 0.249), positive predictive values (P = 0.765) or negative predictive 
values (P = 0.920) between the three tests. The specificity of the Elecsys sFlt-1/PlGF ratio test was 
higher than that of the other two tests (P < 0.001).CONCLUSIONSThe tests perform similarly in their 
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prediction of need for delivery within 14 days in women with suspected pre-eclampsia. The high 
negative predictive values support the role of PlGF-based tests as 'rule-out' tests for pre-eclampsia. 
© 2018 Authors. Ultrasound in Obstetrics & Gynecology published by John Wiley & Sons Ltd on 
behalf of International Society of Ultrasound in Obstetrics and Gynecology. 
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Abstract:Objectives: The objective of this study is to evaluate agreement between PlGF and sFlt-
1/PlGF ratio tests and compare their predictive accuracy for pre-eclampsia in high-risk women. Also, 
to examine for associations of abnormal PlGF or sFlt-1/PlGF ratio with abnormal uterine artery 
Doppler and platelet response to aspirin. Method(s): Prospective cohort study, 150 pregnant women 
at high risk of pre-eclampsia prescribed 75 mg aspirin daily. Uterine artery Dopplers were assessed 
at 20+0-23+6 weeks. At 33+0-35+6 weeks platelet function aspirin metabolites, PlGF and the sFlt-
1/PlGF ratio were measured. Outcome(s): Measures were all pre-eclampsia and pre-eclampsia 
requiring delivery prior to 37 weeks. Result(s): Overall percent agreement was 89.3% for PlGF tests 
but 74.7-78% for PlGF tests and the sFlt-1/PlGF ratio. AUCs were 0.70-0.75 for prediction of any pre-
eclampsia and 0.92-0.99 for preterm pre-eclampsia. We found a significant association between 
abnormal PlGF or sFlt-1/PlGF ratio and abnormal uterine artery Doppler (chi2 5.47, p =.019), but no 
association with platelet response to aspirin (chi2 0.12, p =.913). There were no associations 
between suboptimal aspirin adherence and either abnormal angiogenic markers or uterine artery 
Dopplers (chi2 0.144, 0.038, p =.704,.846, respectively). Conclusion(s): There was good agreement 
between PlGF tests and limited agreement between PlGF tests and the sFlt-1/PlGF ratio. All tests 
have heightened predictive accuracy for preterm pre-eclampsia. Abnormal PlGF or sFlt-1/PlGF ratio 
relates to abnormal uterine artery Doppler but not platelet response to aspirin.Copyright © 2017, © 
2017 Informa UK Limited, trading as Taylor & Francis Group. 
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66. A prospective cohort study on the prediction of the diagnosis-to-delivery time in preeclamptic 
pregnancies: should the sFlt-1/PlGF ratio be added to routine evaluations? 
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Abstract:Purpose: To analyze the clinical and laboratory factors that potentially affect the diagnosis-
to-delivery time in preeclamptic pregnancies. Method(s): In this cross-sectional study, we followed 
24 early onset preeclampsia (E-PE) and 26 late-onset preeclampsia (L-PE) cases. Maternal serum 
samples were obtained at the time of diagnosis and stored at - 80 degreeC until ELISA analysis for 
soluble fms-like tyrosine kinase-1 (SFlt-1) and placental growth factor (PlGF) levels. Result(s): The 
median follow-up duration was 68 (1-339) h in the E-PE group and 330 (7-1344) h in the L-PE group. 
Maternal mean arterial pressure (MAP) at hospitalization was the strongest variable, and the sFlt-
1/PlGF ratio added significantly to the Cox regression model. In the E-PE cases, the median sFlt-
1/PlGF ratio was significantly higher in the subgroup with a follow-up duration > 48 h than in the 
subgroup of cases with a follow-up duration <= 48 h (5109 vs. 2080; p = 0.038), and none of the 
seven cases with an sFlt-1/PlGF ratio >= 75th percentile delivered during the first 48 h. Neither the 
24-h proteinuria nor the gestational age at diagnosis added to the predictive power of the MAP at 
hospitalization. Conclusion(s): Incorporation of the sFlt-1/PlGF ratio to the routine evaluation of 
preeclamptic pregnancies may help in the prediction of progression and management 
planning.Copyright © 2018, Springer-Verlag GmbH Germany, part of Springer Nature. 
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Abstract:OBJECTIVESPlacental Growth Factor (PlGF) has been shown to be beneficial in diagnosing 
pre-eclampsia. We performed a prospective cohort study of revealed PlGF in standard clinical use in 
four teaching hospitals in UK, Germany, Austria and Australia.STUDY DESIGNClinical data from 
women with suspected pre-eclampsia or fetal growth restriction <35 weeks' gestation with revealed 
PlGF measurement were collected (MAPPLE study).MAIN OUTCOME MEASURESData were 
compared to the PELICAN study (PlGF concealed). Pre-specified outcomes were compared using 
standard statistical tests (median difference or Risk Ratio). The results were further categorised by 
PlGF concentration: i) very low (100 pg/ml).RESULTS396 women managed with revealed PlGF 
(MAPPLE) were compared with 287 women with concealed PlGF (PELICAN). Revealed PlGF led to 
delivery 1.4 weeks earlier (-2.0 to -0.9, 34.9 weeks vs 36.7 weeks). There were no significant 
differences in maternal adverse outcomes (11.9% vs 10.1%, Risk Ratio (RR) 1.17, 95% CI 0.76-1.82) or 
caesarean sections (73.8% vs 64.5%; RR 1.14, 95% CI 1.03-1.26). Revealed PlGF led to fewer perinatal 
deaths (2 vs 9; RR 0.16, 95% CI 0.03-0.74) and fewer babies with birthweight <3rd centile (28.9% vs 
36.1%; RR 0.80, 0.65-0.99), but with more neonatal adverse outcomes (30.4% vs 17.1%; RR 1.78, 
95% CI 1.32-2.41).CONCLUSIONSRevealed PlGF may be associated with lower perinatal mortality and 
birthweight <3rd centile but appears to lead to earlier delivery with more neonatal respiratory 
morbidity. Randomised trials with adequate power for clinical outcomes are 
needed.FUNDINGFinancial assistance was received from Alere to support the running of the MAPPLE 
database. Alere had no access to the information or control over the database itself. 
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Abstract:Objective: To evaluate the use of plasma Placental Growth Factor (PlGF), recommended by 
the recent NICE guidance, in women with suspected pre-eclampsia (PE) and/or fetal growth 
restriction (FGR). Study design: Non-randomised prospective clinical evaluation study in high-risk 
antenatal clinics in a tertiary maternity unit. Method(s): PlGF testing was performed in addition to 
routine clinical assessment in 260 women >20 weeks' gestation with chronic disease (hypertension, 
renal disease +/- diabetes) with a change in maternal condition or in women with suspected FGR to 
determine the impact on clinical management. Results were revealed and standardised care 
pathways followed. Main Outcome Measure(s): Outcome of pregnancies with a low PlGF (<12 pg/ml 
and 13-100 pg/ml), impact on clinical service and the diagnostic accuracy of alternative PlGF cut-offs. 
Result(s): 206/260 (79.2%) women had an adverse outcome (PE/birthweight < 10th centile/preterm 
birth). In our cohort, a low PlGF (<12 pg/ml) was associated with a shorter test-birth interval and 
universally (100% PPV) with an adverse pregnancy outcome, although 29/61 (47.5%) of women with 
PlGF < 12 pg/ml continued their pregnancy >14 days. The PlGF result altered clinical management 
(surveillance or timing of birth) in 196/260 (75.4%) cases. Alternative PlGF thresholds did not 
significantly improve diagnostic performance. Conclusion(s): Our evaluation confirms the value of 
PlGF as a diagnostic tool for placental dysfunction. However, low PlGF in isolation should not trigger 
iatrogenic delivery. Further research linking placental pathology, maternal disease and maternal 
PlGF levels is urgently needed before this test can be implemented in routine clinical 
practice.Copyright © 2018 International Society for the Study of Hypertension in Pregnancy 
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70. Assessing the sensitivity of placental growth factor and soluble fms-like tyrosine kinase 1 at 
36 weeks' gestation to predict small-for-gestational-age infants or late-onset preeclampsia: a 
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Abstract:BACKGROUNDFetal growth restriction is a disorder of placental dysfunction with three to 
four-fold increased risk of stillbirth. Fetal growth restriction has pathophysiological features in 
common with preeclampsia. We hypothesised that angiogenesis-related factors in maternal plasma, 
known to predict preeclampsia, may also detect fetal growth restriction at 36 weeks' gestation. We 
therefore set out to determine the diagnostic performance of soluble fms-like tyrosine kinase 1 (sFlt-
1), placental growth factor (PlGF), and the sFlt-1:PlGF ratio, measured at 36 weeks' gestation, in 
identifying women who subsequently give birth to small-for-gestational-age (SGA; birthweight <10th 
centile) infants. We also aimed to validate the predictive performance of the analytes for late-onset 
preeclampsia in a large independent, prospective cohort.METHODSA nested 1:2 case-control study 
was performed including 102 cases of SGA infants and a matched group of 207 controls; and 39 
cases of preeclampsia. We determined the diagnostic performance of each angiogenesis-related 
factor, and of their ratio, to detect SGA infants or preeclampsia, for a predetermined 10% false 
positive rate.RESULTSMedian plasma levels of PlGF at 36 weeks' gestation were significantly lower in 
women who subsequently had SGA newborns (178.5 pg/ml) compared to normal birthweight 
controls (326.7 pg/ml, p < 0.0001). sFlt-1 was also higher among SGA cases, but this was not 
significant after women with concurrent preeclampsia were excluded. The sensitivity of PlGF to 
predict SGA infants was 28.8% for a 10% false positive rate. The sFlt-1:PlGF ratio demonstrated 
better sensitivity for preeclampsia than either analyte alone, detecting 69.2% of cases for a 10% 
false positive rate.CONCLUSIONSPlasma PlGF at 36 weeks' gestation is significantly lower in women 
who subsequently deliver a SGA infant. While the sensitivity and specificity of PlGF currently limit 
clinical translation, our findings support a blood-based biomarker approach to detect late-onset fetal 
growth restriction. Thirty-six week sFlt-1:PlGF ratio predicts 69.2% of preeclampsia cases, and could 
be a useful screening test to triage antenatal surveillance. 
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71. Clinical implementation of the sFlt-1/PlGF ratio to identify preeclampsia and fetal growth 
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Abstract:OBJECTIVETo analyze the usefulness of a clinical protocol for early detection of 
preeclampsia and/or fetal growth restriction (PE/FGR) using, in previously selected pregnancies, the 
measurement of the sFlt-1/PlGF ratio at 24-28 weeks of gestation.STUDY DESIGNProspective 
observational cohort study carried out in a single tertiary hospital in Spain. 5601 consecutive 
singleton pregnancies with complete follow-up were included. High-risk women for PE/FGR were 
selected by combining data from maternal history and second trimester uterine artery Doppler. 
Subsequently these patients underwent intensive monitoring, including the measurement of the 
sFlt-1/PlGF ratio at 24-28 weeks to predict PE/FGR.MAIN OUTCOME MEASURESEarly, intermediate 
and late PE/FGR (delivery <32 + 0, 32 + 0 - <36 + 0 and ≥36 + 0 weeks, respectively).RESULTSOverall 
incidence of early, intermediate and late PE/FGR was 0.3%, 0.7% and 3.2%, respectively, being 
higher in the 4.3% of women selected for intensive monitoring: 5.8%, 8.7% and 15.4%, respectively 
(all p 95th centile showed a sensitivity (%) of 100 (95%CI, 78.5-100) and specificity (%) of 80.6 
(95%CI, 75.0-85.2). The AUC of the sFlt-1/PlGF ratio for detecting intermediate and late PE/FGR was 
of 0.87 (95%CI, 0.77-0.97) and 0.68 (95%CI, 0.58-0.79), respectively.CONCLUSIONA contingent 
strategy of measuring the sFlt-1/PlGF ratio at 24-28 weeks in women previously selected by clinical 
factors and uterine artery Doppler enables an accurate prediction of PE/FGR. This performance is 
optimal to predict PE/FGR requiring delivery before 32 weeks. 
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72. Systematic review of maternal Placental Growth Factor levels in late pregnancy as a predictor 
of adverse intrapartum and perinatal outcomes. 
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Abstract:AIMThis systematic review evaluates the utility of maternal Placental Growth Factor (PlGF) 
when measured in late pregnancy (>20 weeks) as a predictor of adverse obstetric and perinatal 
outcomes.METHODSPubmed and Embase were searched using the term "placental growth factor" in 
combination with relevant perinatal outcomes. Studies were included if they measured PlGF levels in 
pregnant women after 20 + 0 weeks gestation and reported relevant adverse obstetric or perinatal 
outcomes related to placental insufficiency (excluding pre-eclampsia).RESULTSTwenty-six studies 
were eligible for inclusion with 21 studies investigating the relationship between PlGF and small for 
gestational age (SGA) and 7 studies investigating PlGF for the prediction of other adverse perinatal 
outcomes. In all studies, maternal PlGF levels were significantly lower in the SGA group compared to 
controls. Other outcomes investigated included caesarean section (CS) for fetal compromise, low 
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Apgar score, neonatal intensive care unit (NICU) admission, neonatal acidosis, stillbirth, and 
intrapartum fetal compromise. The results generally showed a significant association between low 
PlGF levels and CS for fetal compromise, NICU admission and stillbirth.CONCLUSIONLow maternal 
PlGF levels in late pregnancy are strongly associated with SGA. Findings across studies were variable 
in relation to PlGF and the prediction of other adverse intrapartum and perinatal outcomes, 
however there was a consistent association between low PlGF levels and CS for fetal compromise, 
NICU admission and stillbirth. This review suggests that the use of PlGF for the prediction of adverse 
outcomes is promising. Its predictive value may potentially be enhanced if used in combination with 
other biomarkers or biophysical measures of fetal well-being. 
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Abstract:OBJECTIVEAngiogenic biomarkers may be predictive of preeclampsia before clinical 
symptoms. The objective of this review was to determine the relationship between first and second 
trimester soluble fms-like tyrosine kinase-1/ placental growth factor (sFlt-1/PlGF) ratio and 
preeclampsia.METHODSA search algorithm using appropriate medical subject headings was 
developed. PubMed, EMBASE, and Cochrane were searched for publications from inception to July 
4, 2017. Observational studies, including prospective and retrospective cohorts, that measured 
serum sFlt-1/PlGF ratio at ≤24 weeks' gestation were included. Study characteristics, study design, 
timing of blood samples, and outcome data were systematically extracted. Study cohorts were 
grouped into women with low-risk and high-risk factors for preeclampsia.RESULTSFifteen studies 
were included for analysis, including 11 779 pregnancies. In studies of women with low-risk features, 
four subgroups from seven studies demonstrated higher sFlt-1/PlGF ratios in women who developed 
preeclampsia versus those who did not. In studies of women with high-risk features, six subgroups 
from nine studies demonstrated a higher sFlt-1/PlGF ratio in women who later developed 
preeclampsia. Elevated sFlt-1/PlGF ratios were especially seen in women who had early-onset or 
severe preeclampsia.CONCLUSIONThe serum sFlt-1/PlGF ratio measured at ≤24 weeks' gestation 
may be elevated in select women who later develop preeclampsia, but inconsistently so. 

Database: Medline 

 

 

 

 

 

 



74. Use of Antihypertensive Drugs During Preeclampsia 

Author(s): Odigboegwu O.; Pan L.J.; Chatterjee P. 

Source: Frontiers in Cardiovascular Medicine; May 2018; vol. 5 

Publication Date: May 2018 

Publication Type(s): Review 

Available  at Frontiers in cardiovascular medicine -  from Europe PubMed Central - Open Access  

Available  at Frontiers in cardiovascular medicine -  from Unpaywall  

Abstract:Treatment of pregnancy-related hypertensive disorders, such as preeclampsia (PE), remain 
a challenging problem in obstetrics. Typically, aggressive antihypertensive drug treatment options 
are avoided to prevent pharmacological-induced hypotension. Another major concern of 
administering antihypertensive drugs during pregnancy is possible adverse fetal outcome. In 
addition, management of hypertension during pregnancy in chronic hypertensive patients or in 
patients with prior kidney problems are carefully considered. Recent studies suggest that PE patients 
are at increased cardiovascular risk postpartum. Therefore, these patients need to be monitored 
postpartum for the subsequent development of other cardiovascular diseases. In this review article, 
we review the antihypertensive drugs currently being used to treat patients with PE and the 
advantages or disadvantages of using these drugs during pregnancy.© Copyright © 2018 
Odigboegwu, Pan and Chatterjee. 
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Abstract:Objective: Our first aim was to construct gestational-age-specific reference ranges of serum 
levels of soluble fms-like tyrosine kinase 1 (sFlt-1), placental growth factor (PlGF), and the sFlt-1/PlGF 
ratio at 19-38 weeks of gestation. Our second aim was to compare the serum levels of sFlt-1, PlGF, 
and the sFlt-1/PlGF ratio in 81 women with PE which occurred at <32, 32-33, 34-35, and >=36 weeks. 
Method(s): Serum levels of sFlt-1 and PlGF were measured by automated immunoassays (Elecsys 
sFlt-1 and Elecsys PlGF). We constructed the normal reference ranges of log10sFlt-1, log10PlGF, and 
the log10(sFlt-1/PlGF) between 19 and 38 weeks using 309 samples, which could be represented by 
a quadratic curve. The cut-off levels were defined as the 5th and 95th percentiles of their 
gestational-age-specific reference ranges. Result(s): The frequencies of high sFlt-1, low PlGF, and a 
high sFlt-1/PlGF ratio in women with an onset at <32 weeks were all 100%, whereas there were no 
groups showing 100% abnormalities of sFlt-1, PlGF or the sFlt-1/PlGF ratio in women with an onset 
at 32-33, 34-35, and >=36 weeks. The levels of sFlt-1, PlGF, and the sFlt-1/PlGF ratio in women with 
an onset at <32 weeks were significantly different from those in women with an onset at >=32-33 
weeks, although the levels of sFlt-1, PlGF, and the sFlt-1/PlGF ratio in women with an onset at 32-33, 
34-35, and >=36 weeks were almost the same. Conclusion(s): The appropriate threshold weeks for 
defining early-onset PE might be 32+0 weeks rather than 34+0 or 36+0 weeks.Copyright © 2018 
International Society for the Study of Hypertension in Pregnancy 
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Abstract:Preeclampsia is a major cause of morbidity and mortality worldwide. Numerous candidate 
biomarkers have been proposed for diagnosis and prediction of preeclampsia. Measurement of 
maternal circulating angiogenesis biomarker as the ratio of sFlt-1 (soluble FMS-like tyrosine kinase-1; 
an antiangiogenic factor)/PlGF (placental growth factor; an angiogenic factor) reflects the 
antiangiogenic balance that characterizes incipient or overt preeclampsia. The ratio increases before 
the onset of the disease and thus may help in predicting preeclampsia. We conducted a meta-
analysis to explore the predictive accuracy of sFlt-1/PlGF ratio in preeclampsia. We included 15 
studies with 534 cases with preeclampsia and 19 587 controls. The ratio has a pooled sensitivity of 
80% (95% confidence interval, 0.68-0.88), specificity of 92% (95% confidence interval, 0.87-0.96), 
positive likelihood ratio of 10.5 (95% confidence interval, 6.2-18.0), and a negative likelihood ratio of 
0.22 (95% confidence interval, 0.13-0.35) in predicting preeclampsia in both high- and low-risk 
patients. Most of the studies have not made a distinction between early- and late-onset disease, and 
therefore, the analysis for it could not be done. It can prove to be a valuable screening tool for 
preeclampsia and may also help in decision-making, treatment stratification, and better resource 
allocation. 
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Abstract:Preeclampsia (PE) is involved in a group of obstetrical conditions closely related by the 
presence of placental dysfunction (PD), which also includes intrauterine growth restriction and 
placental abruption. The timely and accurate recognition and management of PE are often 
challenging because diagnostic criteria are still based on nonspecific signs and symptoms and 
because common severity criteria correlate poorly with adverse maternal and fetal outcomes. The 
discovery of the role of angiogenesis-related factors - soluble fms-like tyrosine kinase-1 (sFlt-1) and 
placental growth factor (PlGF) - in the underlying pathophysiology of PD has marked an important 
step for improving its early diagnosis and prognosis assessment before gestational week 34. 
Nowadays, an sFlt-1/PlGF ratio cutoff level of <=38 is widely accepted for ruling out PE in patients 
with suspicion of the disease, and its use is cost-effective. However, the evidence is more limited 
regarding the management and prognosis of women with an abnormally high sFlt-1/PlGF ratio. This 
review summarizes the current evidence of the clinical application of the sFlt-1/PlGF ratio for the 
diagnosis and prognosis assessment of PE and points out the next challenges for these biomarkers, 
including their role as target for the development and monitoring of new therapies.Copyright © 
2017 S. Karger AG, Basel. 
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Abstract:Placental growth factor (PlGF) is an increasingly important molecule in the prediction, 
diagnosis and treatment of pre-eclampsia. It has pro-angiogenic effects on the feto-placental 
circulation and supports trophoblast growth. Mechanisms by which PlGF expression is regulated 
continue to be investigated. Low circulating PlGF precedes the manifestation of clinical disease in 
pre-eclamptic pregnancies and intrauterine growth restriction. This suggests that low PlGF is a 
marker of abnormal placentation, but it remains uncertain whether this is a cause or consequence. 
Prediction of pre-eclampsia using PlGF is promising and may assist in the targeting of resources to 
women at highest risk of adverse pregnancy outcomes. Promisingly, experimental animal models of 
pre-eclampsia have been successfully treated with supplemental PlGF. Treatment of pre-eclampsia 
with PlGF is a potential therapeutic option requiring further exploration. This review focuses 
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specifically on the role of PlGF in normal and pathological placental development and in the clinical 
management of pre-eclampsia. 
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Abstract:The PlGF (placental growth factor) has been largely demonstrated to be associated with the 
diagnosis of the hypertensive disorders of pregnancy (HDPs); however, it is unclear how useful it is 
for the prognosis of the condition. Our objective was to provide a summary of important findings of 
its prognostic ability by systematically reviewing studies that examined the ability of the PlGF, either 
independently or combined with other factors, to predict maternal and fetal complications resulting 
from the HDPs. We included studies published before January 30, 2017, reporting on the use of the 
PlGF as a prognostic test for women with confirmed HDPs or suspected preeclampsia. Of the 220 
abstracts identified through MEDLINE, Embase, and CINAHL (Cumulative Index to Nursing and Allied 
Health Literature), 17 studies were eligible for our review. Prognostic performance was evaluated by 
sensitivity, specificity, likelihood ratios, and area under the receiver operating characteristic curve. 
PlGF showed moderate-to-high evidence (likelihood ratios of ≥5 or ≤0.2 or area under the receiver 
operating characteristic curves ≥0.70) for identifying women at the highest risk of preterm delivery 
or neonatal outcomes (10/12 studies) but showed no clinically useful performance for the prediction 
of adverse maternal outcomes. PlGF may aid in the management of women with HDPs to avert fetal 
complications. Future studies should determine an optimum threshold for the marker to guide 
delivery and should examine whether its use for predicting adverse maternal outcomes in women 
with HDPs can be improved. 
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Abstract:OBJECTIVETo examine the performance of screening for preterm and term pre-eclampsia 
(PE) in the study population participating in the ASPRE (Combined Multimarker Screening and 
Randomized Patient Treatment with Aspirin for Evidence-Based Preeclampsia Prevention) 
trial.METHODSThis was a prospective first-trimester multicenter study on screening for preterm PE 
in 26 941 singleton pregnancies by means of an algorithm that combines maternal factors, mean 
arterial pressure, uterine artery pulsatility index and maternal serum pregnancy-associated plasma 
protein-A and placental growth factor at 11-13 weeks' gestation. Eligible women with an estimated 
risk for preterm PE of > 1 in 100 were invited to participate in a double-blind trial of aspirin (150 mg 
per day) vs placebo from 11-14 until 36 weeks' gestation, which showed that, in the aspirin group, 
the incidence of preterm PE was reduced by 62%. In the screened population, the detection rates 
(DRs) and false-positive rates (FPRs) for delivery with PE < 37 and ≥ 37 weeks were estimated after 
adjustment for the effect of aspirin in those receiving this treatment. We excluded 1144 (4.2%) 
pregnancies because of loss to follow-up or study withdrawal (n = 716), miscarriage (n = 243) or 
termination (n = 185).RESULTSThe study population of 25 797 pregnancies included 180 (0.7%) cases 
of preterm PE, 450 (1.7%) of term PE and 25 167 (97.6%) without PE. In combined first-trimester 
screening for preterm PE with a risk cut-off of 1 in 100, the DR was 76.7% (138/180) for preterm PE 
and 43.1% (194/450) for term PE, at screen-positive rate of 10.5% (2707/25 797) and FPR of 9.2% 
(2375/25 797).CONCLUSIONThe performance of screening in the ASPRE study was comparable with 
that of a study of approximately 60 000 singleton pregnancies used for development of the 
algorithm; in that study, combined screening detected 76.6% of cases of preterm PE and 38.3% of 
term PE at a FPR of 10%. Copyright © 2017 ISUOG. Published by John Wiley & Sons Ltd. 
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Abstract:We investigated a placental growth factor alone and combined clinical (mean arterial 
pressure, MAP), biophysical (uterine artery pulsability index, PI) and biochemical (placental growth 
factor, PLGF) model for predicting preeclampsia in late first trimester. The inclusion criteria was 
primigravida (<40 years) attending their first hospital visit with singleton pregnancy at 11-14 weeks 
of gestation. Of the enrolled and followed 291 subjects, 35 (12%) later developed PE (5.8%)/GH 
(6.2%). An equal number of randomised women with normotensive non-proteinuric course were 
considered as reference group. For preeclampsia, PLGF alone had detection rate of 40% and 51% 
with 5% and 10% FPR, respectively. On addition of MAP, the AUC improved to 0.937 for PE. Further, 
addition of mean PI slightly improved AUC to 0.965. This signifies that a model with all three markers 
had better prediction of preeclampsia rather than PLGF alone.Impact statement In view of high 
morbidity and mortality due to hypertensive disorders in pregnancy, there has been extensive 
research for developing markers to detect/screen the condition in early pregnancy. Several such 
markers have been tested in their individual capacities and in combination during early pregnancy. 
Most of these studies have originated from high income countries and focussed mainly on the 
second trimester of pregnancy. We investigated a placental growth factor alone and combined 
clinical (mean arterial pressure, MAP), biophysical (uterine artery pulsability index, PI) and 
biochemical (placental growth factor, PLGF) model for predicting preeclampsia in the first trimester 
in primigravida (<40 years). A nested case control model was used for our study. For preeclampsia, 
PLGF alone had detection rate of 40% and 51% with 5% and 10% FPR, respectively. On addition of 
MAP, the AUC improved to 0.937 for PE. Further, addition of mean PI slightly improved AUC to 
0.965. The present study has been done in an Indian subcontinent setting (where maternal mortality 
related to preeclampsia are even higher) where very limited studies are available for the role of 
either PLGF or in combinations for prediction of preeclampsia. Our research pointed shows better 
predictability for PE when a combination of markers is used especially in low-risk nulligravida. These 
are easy, cheap and non-invasive measurements that can be taken in all women at their first routine 
antenatal visit.Copyright © 2017 Informa UK Limited, trading as Taylor & Francis Group. 
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Abstract:Objective: The aims of this study were to test whether the performance of first-trimester 
placental growth factor (PlGF) in screening for preterm preeclampsia (PE) is gestational age 
dependent and to assess the value of serial first-trimester PlGF measurements in discriminating 
women at risk for PE. Method(s): PlGF was measured in women with singleton pregnancies at their 
first antenatal visit at 8+0 to 10+6 and additionally at 11+0 to 14+0 weeks of gestation. The 
difference in absolute values of serial PlGF measurements was expressed as DELTA-PlGF. Values 
were compared between pregnancies with normal outcome and those complicated by PE. Result(s): 
A total of 814 pregnancies were included, 18 (2.19%) developed PE that required delivery before 37 
weeks of gestation. PlGF increases significantly from 8 to 14 weeks of gestation (rho = 0.63; p < 
0.0001) in normal pregnancies, but not so in preterm PE (rho = 0.034; p = 0.893). PlGF discriminates 
between PE and uneventful pregnancies only after 10 weeks of gestation. DELTA-PlGF was 
significantly lower in PE 5.3 (-1.1 to 9.3) pg/mL compared to uneventful pregnancies 17.3 (9.8-26.0) 
pg/mL (p = 0.0011). Conclusion(s): The discriminatory accuracy of PlGF increases from 10 to 14 
weeks of gestation, and serial PlGF measurements might be of particular interest in PE 
screening.Copyright © 2017 S. Karger AG, Basel. 
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Abstract:OBJECTIVETo compare the performance of screening for pre-eclampsia (PE) based on risk 
factors from medical history, as recommended by NICE and ACOG, with the method proposed by 
The Fetal Medicine Foundation (FMF), which uses Bayes' theorem to combine the a-priori risk from 
maternal factors, derived by a multivariable logistic model, with the results of various combinations 
of biophysical and biochemical measurements.METHODSThis was a prospective multicenter study of 
screening for PE in 8775 singleton pregnancies at 11-13 weeks' gestation. A previously published 
FMF algorithm was used for the calculation of patient-specific risk of PE in each individual. The 
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detection rates (DRs) and false-positive rates (FPRs) for delivery with PE < 32, < 37 and ≥ 37 weeks 
were estimated and compared with those derived from application of NICE guidelines and ACOG 
recommendations. According to NICE, all high-risk pregnancies should be offered low-dose aspirin. 
According to ACOG, use of aspirin should be reserved for women with a history of PE in at least two 
previous pregnancies or PE requiring delivery < 34 weeks' gestation.RESULTSIn the study population, 
239 (2.7%) cases developed PE, of which 17 (0.2%), 59 (0.7%) and 180 (2.1%) developed PE < 32, < 37 
and ≥ 37 weeks, respectively. Screening with use of the FMF algorithm based on a combination of 
maternal factors, mean arterial pressure (MAP), uterine artery pulsatility index (UtA-PI) and serum 
placental growth factor (PlGF) detected 100% (95% CI, 80-100%) of PE < 32 weeks, 75% (95% CI, 62-
85%) of PE < 37 weeks and 43% (95% CI, 35-50%) of PE ≥ 37 weeks, at a 10.0% FPR. Screening with 
use of NICE guidelines detected 41% (95% CI, 18-67%) of PE < 32 weeks, 39% (95% CI, 27-53%) of PE 
< 37 weeks and 34% (95% CI, 27-41%) of PE ≥ 37 weeks, at 10.2% FPR. Screening with use of ACOG 
recommendations detected 94% (95% CI, 71-100%) of PE < 32 weeks, 90% (95% CI, 79-96%) of PE 
< 37 weeks and 89% (95% CI, 84-94%) of PE ≥ 37 weeks, at 64.2% FPR. Screening based on the ACOG 
recommendations for use of aspirin detected 6% (95% CI, 1-27%) of PE < 32 weeks, 5% (95% CI, 2-
14%) of PE < 37 weeks and 2% (95% CI, 0.3-5%) of PE ≥ 37 weeks, at 0.2% 
FPR.CONCLUSIONPerformance of screening for PE at 11-13 weeks' gestation by the FMF algorithm 
using a combination of maternal factors, MAP, UtA-PI and PlGF, is by far superior to the methods 
recommended by NICE and ACOG. Copyright © 2017 ISUOG. Published by John Wiley & Sons Ltd. 
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Abstract:Purpose: To systematically review the approach of using two independent sFlt-1/PlGF 
cutoffs that has better sensitivity (cutoff-sen) and specificity (cutoff-spe) separately for risk 
stratification in the detection of preeclampsia. Method(s): PubMed and Embase databases and 
reference lists were searched up to June 2016. Inclusion criteria were blood samples for sFlt-1/PlGF 
with separate cutoffs (cutoff-sen and cutoff-spe) provided. Six relevant studies were identified. 
Pooling of results was done based on three studies and a systematic review was performed based on 
all six. Result(s): The strategy of using a cutoff of <=33 and >=85 for early onset preeclampsia, and 
<=33 and >=110 for the late onset preeclampsia was proposed and examined. The pooled sensitivity 
for cutoff-sen was: 95.3% (90.6-98.1%) and 88.6% (82.9-92.9%) for early and late onset 
preeclampsia, respectively. The pooled specificity for cutoff-spe was: 97.6% (95.2-98.9%) and 94.2% 
(91.4-96.3%) for early and late onset preeclampsia respectively. The pooled estimation of the early 
onset pre-eclamptic pregnancies and control normal pregnancies classified in the equivocal zone was 
4.9% (2.0-8.8%) and 32.4% (25.7-39.5%), respectively, and 26.8% (10.3-47.6%) and 8.7% (3.0-17.6%) 
for late onset patients. Conclusion(s): The new dual-cutoff diagnostic system optimizes the 
predictive performance of the single cutoff system. Further studies are required to assess the 
performance of this system and to define the approach and frequency at which subjects in the 
equivocal zone should be screened.Copyright © 2017, Springer-Verlag Berlin Heidelberg. 
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Abstract:We sought to assess the ratio of sFlt-1 (soluble fms-like tyrosine kinase 1) to PlGF (placental 
growth factor) in maternal serum as a screening test for preeclampsia in unselected nulliparous 
women with a singleton pregnancy. We studied 4099 women recruited to the POP study (Pregnancy 
Outcome Prediction) (Cambridge, United Kingdom). The sFlt-1:PlGF ratio was measured using the 
Roche Cobas e411 platform at =20, =28, and =36 weeks of gestational age (wkGA). Screen positive 
was defined as an sFlt-1:PlGF ratio >38, but higher thresholds were also studied. At 28 wkGA, an sFlt-
1:PlGF ratio >38 had a positive predictive value (PPV) of 32% for preeclampsia and preterm birth, 
and the PPV was similar comparing women with low and high prior risk of disease. At 36 wkGA, an 
sFlt-1:PlGF ratio >38 had a PPV for severe preeclampsia of 20% in high-risk women and 6.4% in low-
risk women. At 36 wkGA, an sFlt-1:PlGF ratio >110 had a PPV of 30% for severe preeclampsia, and 
the PPV was similar comparing low- and high-risk women. Overall, at 36 wkGA, 195 (5.2%) women 
either had an sFlt-1:PlGF ratio of >110 or an sFlt-1:PlGF ratio >38 plus maternal risk factors: 43% of 
these women developed preeclampsia, about half with severe features. Among low-risk women at 
36 wkGA, an sFlt-1:PlGF ratio <=38 had a negative predictive value for severe preeclampsia of 99.2%. 
The sFlt-1:PlGF ratio provided clinically useful prediction of the risk of the most important 
manifestations of preeclampsia in a cohort of unselected nulliparous women.Copyright © 2017 
American Heart Association, Inc. 
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Abstract:Background: Preeclampsia (PE) is a serious complication of pregnancy with hallmarks of 
incomplete placentation, placental ischemia and endothelial dysfunction. Imbalance between 
vascular endothelial growth factor (VEGF), placenta growth factor (PlGF) and their receptors play 
important role in pathophysiology of PE. Objective(s): This study was aimed to asses PlGF mRNA 
expression in placenta of women affected with PE. Material(s) and Method(s): In this cross-sectional 
study, expression of PlGF mRNA was evaluated in 26 mild PE cases, 15 severe preeclamptic women 
and 20 normotensive controls. Patients were sub-classified as early onset PE (9) and late onset (32). 
After RNA extraction, PlGF expression was quantified with qRT-PCR. Result(s): The results of PlGF 
mRNA expression between mild-severe, and early-late onset PE patients showed no statistically 
significant difference compared with the control group (p=0.661, p=0.205 respectively). 
Conclusion(s): Despite we found no distinct differential expression of PlGF mRNA in placental tissue 
of PE patients compared with control women, but according to decreased level of this angiogenic 
factor in PE even before clinical onset of the disease, determining molecular mechanisms related to 
reduced secretion of PlGF into the maternal circulation may be useful for future 
therapeutics.Copyright © 2017, Research and Clinical Center for Infertitlity. All rights reserved. 
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Abstract:OBJECTIVETo evaluate a soluble fms-like tyrosine kinase-1 (sFlt-1) to placental growth 
factor (PlGF) ratio cut-off of 38 for the prediction of pre-eclampsia (PE) in routine assessment in 
singleton pregnancies at 30-37 weeks' gestation.METHODSThis was a prospective observational 
study in women attending a third-trimester ultrasound scan at 30-37 weeks as part of routine 
pregnancy care. Serum sFlt-1 and PlGF were measured and their ratio was calculated. We estimated 
the detection rate (DR), false-positive rate (FPR), positive predictive value (PPV) and negative 
predictive value (NPV) of sFlt-1/PlGF ratio >38 for the prediction of delivery with PE at < 1, < 4 and ≥ 
4 weeks after assessment.RESULTSThe study population of 12 305 singleton pregnancies was 
examined at a median of 32.4 (range, 30.0-36.9) weeks and included 14 (0.11%), 77 (0.63%) and 227 
(1.84%) cases that subsequently delivered with PE at < 1,  38 in the prediction of delivery with PE at 
< 1 week were 78.6%, 4.5%, 1.9% and 99.97%, respectively; the values for delivery with PE at  38 is 
modest for the prediction of delivery with PE at < 1 and at  38 predicted 79% of cases delivering with 
PE at  38 would potentially lead to unnecessary hospitalization in 4.5% of pregnancies and a ratio of 
≤ 38 would falsely reassure one fifth of women who will deliver with PE within 1 week of 
assessment. Copyright © 2016 ISUOG. Published by John Wiley & Sons Ltd. 
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Abstract:The most common classifications of hypertensive disorders of pregnancy consist of chronic 
hypertension, gestational hypertension, preeclampsia (PE) and superimposed PE. A common final 
pathophysiology of PE is endothelial dysfunction. The most successful translational research model 
for explaining the cause-effect relationship in the genesis of PE is the angiogenic/angiostatic balance 
theory, involving soluble fms-like tyrosine kinase 1 (sFlt-1), placental growth factor (PlGF) and 
soluble endoglin (sEng). In a systematic review of articles on the prediction of early-onset PE using 
angiogenesis-related factors, we revealed that the prediction of early-onset PE in the first trimester 
is clinically possible, but the prediction of early-onset PE in the early third trimester might be ideal. 
In addition, an onset threshold or a serial approach appeared to be clinically useful for predicting the 
imminent onset of PE, with onset at 10 and the positive predictive value was >20%. The National 
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Institute for Health and Care Excellence guidelines state that the Triage PlGF testing and Elecsys 
immunoassay for the sFlt-1/PlGF ratio could help to exclude PE in women with suspected PE at 20-34 
weeks of gestation. Until now, we have not found any effective therapies to prevent PE. However, 
low-dose aspirin treatment starting at ⩽16 weeks of gestation might be associated with a marked 
reduction in PE. In addition, early statin treatment might prevent the occurrence of PE. Currently, a 
clinical trial using pravastatin for the prevention of PE is ongoing. 
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Abstract:Placental growth factor (PlGF) is an angiogenic molecule produced by the placenta and 
implicated in the pathogenesis of preeclampsia (PE) and intrauterine growth restriction (IUGR). We 
have evaluated utility and applicability of the PlGF test in a clinical setting of pregnancies at risk of PE 
or complicated by IUGR in order to assess its relationship with pregnancy outcomes. Seventy-three 
pregnancies were enrolled between 19 and 35 weeks: 57 pregnancies at risk of PE and 16 at 
diagnosis of IUGR. Maternal circulating PlGF levels were measured by the Triage PlGF test (Alere, San 
Diego, CA). Pregnancy outcomes were evaluated in relation to three categories of plasma PlGF 
levels: very low (<12 pg/ml), low (12-100 pg/ml) and normal (>=100 pg/ml). Uterine artery Doppler 
velocimetry (UADV) pulsatility index (PI) was measured in the same patients on the day of maternal 
sampling. Pregnancies at risk with very low plasma PlGF levels had significantly lower gestational age 
at delivery than patients with low or normal PlGF. The rate of emergency C-section was significantly 
higher in the group with PlGF <12 pg/ml. IUGR pregnancies with very low and low PlGF delivered 
earlier than patients with normal PlGF. All IUGR with very low and low PlGF had UADV PI > 95th 
percentile. Our data indicate that PlGF may provide useful information to identify fetuses requiring 
increased surveillance and possibly urgent delivery in pregnancies at risk of adverse outcomes. 
Furthermore, in IUGR, PlGF can predict adverse pregnancy outcomes that may be secondary to 
placental insufficiency.Copyright © 2016 Informa UK Limited, trading as Taylor & Francis Group. 
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Abstract:OBJECTIVESTo assess the economic impact of introducing into clinical practice in the UK the 
soluble fms-like tyrosine kinase (sFlt-1) to placental growth factor (PlGF) ratio test for guiding the 
management of pre-eclampsia.METHODSWe used an economic model estimating the incremental 
value of information, from a UK National Health Service payer's perspective, generated by the sFlt-
1/PlGF ratio test, compared with current diagnostic procedures, in guiding the management of 
women with suspected pre-eclampsia. The economic model estimated costs associated with the 
diagnosis and management of pre-eclampsia in pregnant women between 24 + 0 and 36 + 6 weeks' 
gestation, managed in either a 'test' scenario in which the sFlt-1/PlGF test is used in addition to 
current diagnostic procedures, or a 'no-test' scenario in which clinical decisions are based on current 
diagnostic procedures alone. Test characteristics and resource use were derived from PROGNOSIS, a 
non-interventional study in women presenting with clinical suspicion of pre-eclampsia. The main 
outcome measure from the economic model was the cost per patient per episode of care, from first 
suspicion of pre-eclampsia to birth.RESULTSIntroduction of the sFlt-1/PlGF ratio test into clinical 
practice is expected to result in cost savings of £344 per patient compared with a no-test scenario. 
Savings are generated primarily through an improvement in diagnostic accuracy and subsequent 
reduction in unnecessary hospitalization.CONCLUSIONSIntroducing the sFlt-1/PlGF ratio test into 
clinical practice in the UK was shown to be cost-saving by reducing unnecessary hospitalization of 
women at low risk of developing pre-eclampsia. In addition, the test ensures that those women at 
higher risk are identified and managed appropriately. © 2016 Authors. Ultrasound in Obstetrics & 
Gynecology published by John Wiley & Sons Ltd on behalf of International Society of Ultrasound in 
Obstetrics and Gynecology. 
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Abstract:BACKGROUNDPre-eclampsia (PE) prediction based on blood pressure, presence of protein 
in the urine, symptoms and laboratory test abnormalities can result in false-positive diagnoses. This 
may lead to unnecessary antenatal admissions and preterm delivery. Blood tests that measure 
placental growth factor (PlGF) or the ratio of soluble fms-like tyrosine kinase 1 (sFlt-1) to PlGF could 
aid prediction of PE if either were added to routine clinical assessment or used as a replacement for 
proteinuria testing.OBJECTIVESTo evaluate the diagnostic accuracy and cost-effectiveness of PlGF-
based tests for patients referred to secondary care with suspected PE in weeks 20-37 of 
pregnancy.DESIGNSystematic reviews and an economic analysis.DATA SOURCESBibliographic 
databases including MEDLINE, EMBASE, Web of Science and The Cochrane Library and Database of 
Abstracts of Reviews of Effects were searched up to July 2015 for English-language references. 
Conferences, websites, systematic reviews and confidential company submissions were also 
accessed.REVIEW METHODSSystematic reviews of test accuracy and economic studies were 
conducted to inform an economic analysis. Test accuracy studies were required to include women 
with suspected PE and report quantitatively the accuracy of PlGF-based tests; their risk of bias was 
assessed using the Quality Assessment of Diagnostic Accuracy Studies (QUADAS) criteria. The 
economic studies review had broad eligibility criteria to capture any types of economic analysis; 
critical appraisal employed standard checklists consistent with National Institute for Health and Care 
Excellence criteria. Study selection, critical appraisal and data extraction in both reviews were 
performed by two reviewers.ECONOMIC ANALYSISAn independent economic analysis was 
conducted based on a decision tree model, using the best evidence available. The model evaluates 
costs (2014, GBP) from a NHS and Personal Social Services perspective. Given the short analysis time 
horizon, no discounting was undertaken.RESULTSFour studies were included in the systematic 
review of test accuracy: two on Alere's Triage® PlGF test (Alere, Inc., San Diego, CA, USA) for 
predicting PE requiring delivery within a specified time and two on Roche Diagnostics' Elecsys® sFlt-1 
to PlGF ratio test (Roche Diagnostics GmbH, Mannheim, Germany) for predicting PE within a 
specified time. Three studies were included in the systematic review of economic studies, and two 
confidential company economic analyses were assessed separately. Study heterogeneity precluded 
meta-analyses of test accuracy or cost-analysis outcomes, so narrative syntheses were conducted to 
inform the independent economic model. The model predicts that, when supplementing routine 
clinical assessment for rule-out and rule-in of PE, the two tests would be cost-saving in weeks 20-35 
of gestation, and marginally cost-saving in weeks 35-37, but with minuscule impact on quality of life. 
Length of neonatal intensive care unit stay was the most influential parameter in sensitivity analyses. 
All other sensitivity analyses had negligible effects on results.LIMITATIONSNo head-to-head 
comparisons of the tests were identified. No studies investigated accuracy of PlGF-based tests when 
used as a replacement for proteinuria testing. Test accuracy studies were found to be at high risk of 
clinical review bias.CONCLUSIONSThe Triage and Elecsys tests would save money if added to routine 
clinical assessment for PE. The magnitude of savings is uncertain, but the tests remain cost-saving 
under worst-case assumptions. Further research is required to clarify how the test results would be 
interpreted and applied in clinical practice.STUDY REGISTRATIONThis study is registered as 
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PROSPERO CRD42015017670.FUNDINGThe National Institute for Health Research Health Technology 
Assessment programme. 
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Abstract:Objective: To model the resource implications of placental growth factor (PlGF) testing in 
women with suspected pre-eclampsia prior to 35 weeks' gestation as part of a management 
algorithm, compared with current practice. Method(s): Data on resource use from 132 women with 
suspected pre-eclampsia prior to 35 weeks' gestation, enrolled in a prospective observational cohort 
study evaluating PlGF measurement within antenatal assessment units within two UK consultant-led 
maternity units was extracted by case note review. A decision analytic model was developed using 
these data to establish the budget impact of managing women with suspected pre-eclampsia for two 
weeks from the date of PlGF testing, using a clinical management algorithm and reference cost 
tariffs. The main outcome measures of resource use (numbers of outpatient appointments, 
ultrasound investigations and hospital admissions) were correlated to final diagnosis and used to 
calculate comparative management regimes. Result(s): The mean cost saving associated with the 
PlGF test (in the PlGF plus management arm) was 35,087 (95% CI-33,181 to-36,992) per 1,000 
women. This equated to a saving of 582 (95% CI-552 to-613) per woman tested. In 94% of iterations, 
PlGF testing was associated with cost saving compared to current practice. Conclusion(s): This 
analysis suggests PlGF used as part of a clinical management algorithm in women presenting with 
suspected pre-eclampsia prior to 35 weeks' gestation could provide costsavings by reducing 
unnecessary resource use. Introduction of PlGF testing could be used to direct appropriate resource 
allocation and overall would be cost saving.Copyright © 2016 Duckworth et al. This is an open access 
article distributed under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the original author and 
source are credited. 
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Abstract:Introduction: Preeclampsia is a leading cause of maternal and perinatal mortality and 
morbidity, but signs and symptoms are non-specific and may vary. The root cause is imbalance of 
circulating angiogenic factors of placental (syncytiotrophoblast) origin, with consequent low levels of 
placental growth factor (PlGF) which may aid in diagnosis and prediction of disease. Aims and 
Objectives: To study the incidence of women at risk of developing early-onset preeclampsia by 
plasma placental growth factor biomarker assay in high-risk patients, to assess the maternal 
outcome in patients with PlGF values below cutoff for presenting gestational age, to calculate 
sensitivity, specificity, positive predictive value and negative predictive value of PlGF assay in 
predicting preeclampsia and to conclude whether PlGF biomarker assay can be an effective 
screening test in high-risk patients for prediction of early-onset preeclampsia. Material(s) and 
Method(s): The study was carried out in the Department of Obstetrics and Gynecology at a tertiary 
care center. It is a prospective study, and study period extended from April 2012 to October 2013. 
One hundred pregnant women with 20- to 34-week gestational age with possible high risk of 
developing preeclampsia attending the antenatal clinics and high-risk OPDs were screened in the 
present study after explaining the nature of the study. PLGF concentration was quantitated using 
plasma and processed in Triage kit device (fluorescence immunoassay device). PLGF concentration 
was categorized against a specific range for specific gestation, and values below the range or <12 
pg/ml were considered screened positives. The cases were followed up till delivery. Result(s): 
Twenty-two cases were screened positive, of which 20 developed preeclampsia with a strong 
positive prediction value of more than 90 %. Conclusion(s): PLGF is a strong predictor and a useful 
assay for early-onset preeclampsia.Copyright © 2015, Federation of Obstetric & Gynecological 
Societies of India. 
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Abstract:OBJECTIVETo evaluate 47 biomarkers (selected from the current medical literature), in 
isolation or in combination with placental growth factor (PlGF), to determine the need for delivery 
within 14 days, in women presenting with suspected preterm preeclampsia.METHODSIn a 
prospective, multicenter observational study, 47 biomarkers were measured in 423 women 
presenting with suspected preterm preeclampsia (in two prespecified groups: group 1 at less than 35 
weeks of gestation and group 2 presenting between 35 0/7 and 36 6/7 weeks of gestation) to 
evaluate their ability to determine the primary endpoint: preeclampsia requiring delivery within 14 
days. Using factor analysis and stepwise logistic regression, we sought one or more additional 
biomarkers for optimal determination of the primary endpoint.RESULTSIn women presenting at less 
than 35 weeks of gestation (n=286), the best performing combination of PlGF, podocalyxin, 
endoglin, procalcitonin (receiver operating curve [ROC] area 0.90, 95% confidence interval [CI] 0.86-
0.93) was not statistically better than PlGF alone (ROC 0.87, 95% CI 0.83-0.92; P=.43) for 
preeclampsia requiring delivery within 14 days. Two other single markers had test performance that 
was not significantly different to PlGF (soluble fms-like tyrosine kinase-1 [sFlt-1] ROC 0.83, 95% CI 
0.78-0.88; endoglin ROC 0.83, 95% CI 0.79-0.88). Similar findings were found in women presenting 
between 35 0/7 and 36 6/7 weeks of gestation (n=137): ROC for PlGF alone 0.75 (95% CI 0.67-0.83); 
ROC for PlGF, cystatin, pregnancy-associated plasma protein A in combination 0.81 (95% CI 0.74-
0.88; P=.40).CONCLUSIONThis study supports the growing body of evidence that a single 
angiogenesis-related biomarker (PlGF, sFlt-1, or endoglin) alone represents a useful diagnostic test 
for women presenting with suspected preterm preeclampsia. 
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Abstract:OBJECTIVE: To assess the association of a serum soluble fms-like tyrosine kinase 1-to-
placental growth factor (sFlt-1-to-PlGF) ratio of greater than 38 with time to delivery and preterm 
birth. METHOD(S): Secondary analysis of an observational cohort study that included women 18 
years of age or older from 24 to 36 6/7 weeks of gestation at their first study visit with suspected 
(not confirmed) preeclampsia. Participants were recruited from December 2010 to January 2014 at 
30 sites in 14 countries. A total of 1,041 women were included in time-to-delivery analysis and 848 
in preterm birth analysis. RESULT(S): Women with an sFlt-1-to-PlGF ratio greater than 38 (n250) had 
a 2.9-fold greater likelihood of imminent delivery (ie, delivery on the day of the test) (Cox regression 
hazard ratio 2.9; P<.001) and shorter remaining time to delivery (median 17 [interquartile range 10-
26] compared with 51 [interquartile range 30-75] days, respectively; Weibull regression factor 0.62; 
P<.001) than women with an sFlt-1-to-PlGF ratio of 38 or less, whether or not they developed 
preeclampsia. For women who did not (n842) and did develop preeclampsia (n199), significant 
correlations were seen between an sFlt-1-to-PlGF ratio greater than 38 and preterm birth (r0.44 and 
r0.46; both P<.001). Among women who did not develop preeclampsia, those who underwent 
iatrogenic preterm delivery had higher median sFlt-1-to-PlGF ratios at their first visit (35.3, 
interquartile range 6.8-104.0) than those who did not (8.4, interquartile range 3.4-30.6) or who 
delivered at term (4.3, interquartile range 2.4-10.9). CONCLUSION(S): In women undergoing 
evaluation for suspected preeclampsia, a serum sFlt-1-to-PlGF ratio greater than 38 is associated 
with a shorter remaining pregnancy duration and a higher risk of preterm delivery.Copyright © 2016 
by The American College of Obstetricians and Gynecologists. Published by Wolters Kluwer Health, 
Inc. All rights reserved. 
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Abstract:Objective To evaluate the additive value of the sFlt-1/PlGF ratio for diagnosing 
preeclampsia (PE) and predicting prolongation of pregnancy and adverse outcome in a cohort of 
women with PE or at high risk of PE. Study design Patients with suspected or confirmed clinical PE 
were recruited. At time of inclusion blood for measurement of sFlt-1and PlGF was taken. Values 
were determined after delivery. A cut-off ratio of >=85 was defined as a positive test. Results A total 
of 107 patients were included. Of the patients, 62 (58%) met the clinical criteria of PE at time of 
blood sampling. In 10% of these patients (n = 6) the ratio was <85 (false negative), whereas in 7% (n 
= 3) of patients without clinical PE the ratio was >=85 (false positive), resulting in positive and 
negative predictive values of 95% and 88% respectively. One patient with false positive ratio 
developed superimposed PE and 2 developed gestational hypertension, and adverse outcome 
occurred in all three. An adverse pregnancy outcome was only encountered in 1 of the 6 patients 
with a false negative ratio. Using a binary regression model with adjustment for gestational age <34 
weeks, the adverse outcome risk was 11 times increased on the basis of clinical PE, and 30 times on 
the basis of an elevated ratio (P = 0.036). Conclusion The additive value of an increased ratio for 
diagnosing PE is limited since most patients with clinical PE also have a positive ratio. However, an 
elevated ratio is superior to the clinical diagnosis of PE for predicting an adverse pregnancy 
outcome. Furthermore, irrespective of clinical PE, a low ratio is inversely correlated with 
prolongation of pregnancy.Copyright © 2016 Elsevier Ireland Ltd. All rights reserved. 
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Abstract:OBJECTIVE: To examine the distribution of maternal serum placental growth factor (PlGF) 
at 12, 22, 32 and 36 weeks' gestation in singleton pregnancies which develop pre-eclampsia (PE) and 
examine the performance of this biomarker in screening for PE.METHODS: Serum PlGF was 
measured in 40 212 cases at 11-13 weeks, in 10 282 cases at 19-24 weeks, in 10 400 at 30-34 weeks 
and 4043 at 35-37 weeks. Bayes' theorem was used to combine the a-priori risk from maternal 
characteristics and medical history with serum PlGF. The performance of screening for PE requiring 
delivery < 32, at 32 + 0 to 36 + 6 and >= 37 weeks' gestation was estimated.RESULTS: In pregnancies 
that developed PE, serum PlGF was decreased and the separation in multiples of the median (MoM) 
values from normal was greater with earlier, compared to later, gestational age at which delivery for 
PE became necessary. Additionally, the slope of the regression lines of PlGF MoM with gestational 
age at delivery in pregnancies that developed PE increased with advancing gestational age at 
screening. The detection rates (DRs), at a false-positive rate (FPR) of 10%, for PE delivering < 32 
weeks were 79% and 97% with screening at 12 and 22 weeks, respectively. The DRs for PE delivering 
at 32 + 0 to 36 + 6 weeks were 57%, 65% and 90% with screening at 12, 22 and 32 weeks. The DRs 
for PE delivering >= 37 weeks were 40%, 37%, 54% and 64% with screening at 12, 22, 32 and 36 
weeks, respectively.CONCLUSIONS: The performance of combined screening with maternal factors, 
medical history and PlGF is superior in screening for early, compared to late, PE and improves with 
advancing gestational age at screening. Copyright © 2015 ISUOG. Published by John Wiley & Sons 
Ltd. 
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Abstract:OBJECTIVESTo investigate longitudinal changes in maternal serum levels of placental 
growth factor (PlGF) and soluble fms-like tyrosine kinase-1 (sFlt-1) in pregnant women who develop 
pre-eclampsia (PE) or gestational hypertension (GH).METHODSThis was a prospective longitudinal 
study in women with singleton pregnancies identified by screening at 11 + 0 to 13 + 6 weeks' 
gestation as being at high-risk of PE. Blood samples were taken every 4 weeks until delivery. Values 
were compared in women who developed preterm PE (requiring delivery before 37 weeks' 
gestation), term PE or GH and those who remained normotensive.RESULTSA total of 1069 samples 
were analyzed in 234 women, including 172 who remained normotensive, 18 who developed GH, 22 
who developed preterm PE and 22 who developed term PE. In the preterm PE group, compared to 
the normotensive group, sFlt-1 levels were significantly higher from 15 weeks' gestation onward and 
the difference increased with gestational age (P < 0.001). In the preterm PE group, compared to the 
normotensive group, PlGF levels were significantly lower from 11 weeks' gestation onward and the 
difference increased significantly with gestational age (P < 0.001). Similarly, in the term PE and GH 
groups, PlGF levels were lower from 13 and 27 weeks onward, respectively, and the differences 
increased significantly with gestational age (P < 0.001 for both groups). In the preterm PE group, 
compared to the normotensive group, the sFlt-1/PlGF ratio was significantly higher from 11 weeks 
onward and the difference increased significantly with gestational age (P < 0.001). A random slope 
model provided a significantly better fit to the data than did a single-level model for sFlt-1 (likelihood 
ratio (LR) = 516; degrees of freedom (df) = 3; P < 0.001), PlGF (LR = 542; df = 3; P < 0.001) and the sFlt-
1/PlGF ratio (LR = 468; df = 3; P < 0.001).CONCLUSIONRepeat measurements of the biochemical 
markers used in this study are likely to be better predictors of PE than are measurements at a single 
time point during pregnancy, as the differences between normotensive and hypertensive 
pregnancies increase with gestational age. In screening for preterm PE, maternal serum level of PlGF 
is a useful marker from the first trimester onward, while the level of sFlt-1 is likely to have a 
predictive value from the second trimester onward. Copyright © 2015 ISUOG. Published by John 
Wiley & Sons Ltd. 
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Abstract:BACKGROUNDThe ratio of soluble fms-like tyrosine kinase 1 (sFlt-1) to placental growth 
factor (PlGF) is elevated in pregnant women before the clinical onset of preeclampsia, but its 
predictive value in women with suspected preeclampsia is unclear.METHODSWe performed a 
prospective, multicenter, observational study to derive and validate a ratio of serum sFlt-1 to PlGF 
that would be predictive of the absence or presence of preeclampsia in the short term in women 
with singleton pregnancies in whom preeclampsia was suspected (24 weeks 0 days to 36 weeks 6 
days of gestation). Primary objectives were to assess whether low sFlt-1:PlGF ratios (at or below a 
derived cutoff) predict the absence of preeclampsia within 1 week after the first visit and whether 
high ratios (above the cutoff) predict the presence of preeclampsia within 4 weeks.RESULTSIn the 
development cohort (500 women), we identified an sFlt-1:PlGF ratio cutoff of 38 as having important 
predictive value. In a subsequent validation study among an additional 550 women, an sFlt-1:PlGF 
ratio of 38 or lower had a negative predictive value (i.e., no preeclampsia in the subsequent week) of 
99.3% (95% confidence interval [CI], 97.9 to 99.9), with 80.0% sensitivity (95% CI, 51.9 to 95.7) and 
78.3% specificity (95% CI, 74.6 to 81.7). The positive predictive value of an sFlt-1:PlGF ratio above 38 
for a diagnosis of preeclampsia within 4 weeks was 36.7% (95% CI, 28.4 to 45.7), with 66.2% 
sensitivity (95% CI, 54.0 to 77.0) and 83.1% specificity (95% CI, 79.4 to 86.3).CONCLUSIONSAn sFlt-
1:PlGF ratio of 38 or lower can be used to predict the short-term absence of preeclampsia in women 
in whom the syndrome is suspected clinically. (Funded by Roche Diagnostics.). 
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Abstract:BACKGROUNDThe placenta has an essential role in determining the outcome of pregnancy. 
Consequently, biochemical measurement of placentally-derived factors has been suggested as a 
means to improve fetal and maternal outcome of pregnancy.OBJECTIVESTo assess whether 
clinicians' knowledge of the results of biochemical tests of placental function is associated with 
improvement in fetal or maternal outcome of pregnancy.SEARCH METHODSWe searched the 
Cochrane Pregnancy and Childbirth Group's Trials Register (31 July 2015) and reference lists of 
retrieved studies.SELECTION CRITERIARandomised, cluster-randomised or quasi-randomised 
controlled trials assessing the merits of the use of biochemical tests of placental function to improve 
pregnancy outcome.Studies were eligible if they compared women who had placental function tests 
and the results were available to their clinicians with women who either did not have the tests, or 
the tests were done but the results were not available to the clinicians. The placental function tests 
were any biochemical test of placental function carried out using the woman's maternal biofluid, 
either alone or in combination with other placental function test/s.DATA COLLECTION AND 
ANALYSISTwo review authors independently assessed trials for inclusion, extracted data and 
assessed trial quality. Authors of published trials were contacted for further information.MAIN 
RESULTSThree trials were included, two quasi-randomised controlled trials and one randomised 
controlled trial. One trial was deemed to be at low risk of bias while the other two were at high risk 
of bias. Different biochemical analytes were measured - oestrogen was measured in one trial and 
the other two measured human placental lactogen (hPL). One trial did not contribute outcome data, 
therefore, the results of this review are based on two trials with 740 participants.There was no 
evidence of a difference in the incidence of death of a baby (risk ratio (RR) 0.88, 95% confidence 
interval (CI) 0.36 to 2.13, two trials, 740 participants (very low quality evidence)) or the frequency of 
a small-for-gestational-age infant (RR 0.44, 95% CI 0.16 to 1.19, one trial, 118 participants (low 
quality evidence)).In terms of this review's secondary outcomes, there was no evidence of a clear 
difference between women who had biochemical tests of placental function compared with 
standard antenatal care for the incidence of stillbirth (RR 0.56, 95% CI 0.16 to 1.88, two trials, 740 
participants (very low quality evidence)) or neonatal death (RR 1.62, 95% CI 0.39 to 6.74, two trials, 
740 participants, very low quality evidence)) although the directions of any potential effect were in 
opposing directions. There was no evidence of a difference between groups in elective delivery (RR 
0.98, 95% CI 0.84 to 1.14, two trials, 740 participants (low quality evidence)), caesarean section (one 
trial, RR 0.48, 95% CI 0.15 to 1.52, one trial, 118 participants (low quality evidence)), change in 
anxiety score (mean difference -2.40, 95% CI -4.78 to -0.02, one trial, 118 participants), admissions 
to neonatal intensive care (RR 0.32, 95% CI 0.03 to 3.01, one trial, 118 participants), and preterm 
birth before 37 weeks' gestation (RR 2.90, 95% CI 0.12 to 69.81, one trial, 118 participants). One trial 
(118 participants) reported that there were no cases of serious neonatal morbidity. Maternal death 
was not reported.A number of this review's secondary outcomes relating to the baby were not 
reported in the included studies, namely: umbilical artery pH < 7.0, neonatal intensive care for more 
than seven days, very preterm birth ( seven days, pre-eclampsia, eclampsia, and women's perception 
of care).AUTHORS' CONCLUSIONSThere is insufficient evidence to support the use of biochemical 
tests of placental function to reduce perinatal mortality or increase identification of small-for-

http://cochranelibrary-wiley.com/doi/10.1002/14651858.CD011202.pub2/full
https://nottingham-repository.worktribe.com/preview/765461/Heazell_et_al-The_Cochrane_library.pdf


gestational-age infants. However, we were only able to include data from two studies that measured 
oestrogens and hPL. The quality of the evidence was low or very low.Two of the trials were 
performed in the 1970s on women with a variety of antenatal complications and this evidence 
cannot be generalised to women at low-risk of complications or groups of women with specific 
pregnancy complications (e.g. fetal growth restriction). Furthermore, outcomes described in the 
1970s may not reflect what would be expected at present. For example, neonatal mortality rates 
have fallen substantially, such that an infant delivered at 28 weeks would have a greater chance of 
survival were those studies repeated; this may affect the primary outcome of the meta-analysis.With 
data from just two studies (740 women), this review is underpowered to detect a difference in the 
incidence of death of a baby or the frequency of a small-for-gestational-age infant as these have a 
background incidence of approximately 0.75% and 10% of pregnancies respectively. Similarly, this 
review is underpowered to detect differences between serious and/or rare adverse events such as 
severe neonatal morbidity. Two of the three included studies were quasi-randomised, with 
significant risk of bias from group allocation. Additionally, there may be performance bias as in one 
of the two studies contributing data, participants receiving standard care did not have 
venepuncture, so clinicians treating participants could identify which arm of the study they were in. 
Future studies should consider more robust randomisation methods and concealment of group 
allocation and should be adequately powered to detect differences in rare adverse events.The 
studies identified in this review examined two different analytes: oestrogens and hPL. There are 
many other placental products that could be employed as surrogates of placental function, 
including: placental growth factor (PlGF), human chorionic gonadotrophin (hCG), plasma protein A 
(PAPP-A), placental protein 13 (PP-13), pregnancy-specific glycoproteins and progesterone 
metabolites and further studies should be encouraged to investigate these other placental products. 
Future randomised controlled trials should test analytes identified as having the best predictive 
reliability for placental dysfunction leading to small-for-gestational-age infants and perinatal 
mortality. 
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Abstract:Pre-eclampsia (PE) complicates 2%-8% of all pregnancies and is an important cause of 
perinatal morbidity and mortality worldwide. In order to reduce these complications and to develop 
possible treatment modalities, it is important to identify women at risk of developing PE. The use of 
biomarkers in early pregnancy would allow appropriate stratification into high and low risk 
pregnancies for the purpose of defining surveillance in pregnancy and to administer interventions. 
We used formal methods for a systematic review and meta-analyses to assess the accuracy of all 
biomarkers that have been evaluated so far during the first and early second trimester of pregnancy 
to predict PE. We found low predictive values using individual biomarkers which included a 
disintegrin and metalloprotease 12 (ADAM-12), inhibin-A, pregnancy associated plasma protein A 
(PAPP-A), placental growth factor (PlGF) and placental protein 13 (PP-13). The pooled sensitivity of 
all single biomarkers was 0.40 (95% CI 0.39-0.41) at a false positive rate of 10%. The area under the 
Summary of Receiver Operating Characteristics Curve (SROC) was 0.786 (SE 0.02). When a 
combination model was used, the predictive value improved to an area under the SROC of 0.893 (SE 
0.03). In conclusion, although there are multiple potential biomarkers for PE their efficacy has been 
inconsistent and comparisons are difficult because of heterogeneity between different studies. 
Therefore, there is an urgent need for high quality, large-scale multicentre research in biomarkers 
for PE so that the best predictive marker(s) can be identified in order to improve the management of 
women destined to develop PE. 
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Abstract:Purpose: To investigate the accuracy of the soluble fms-like tyrosine kinase-1(sFlt-
1)/placental growth factor (PlGF) ratio to predict preeclampsia (PE). Method(s): A search in the 
PubMed, Embase, and Cochrane Library was conducted for human studies without language 
restriction. We included the studies reported sufficient data to reconstruct the diagnostic 2 x 2 table 
of sFlt-1/PlGF with testing of PlGF and sFlt-1 in serum or plasma. Two reviewers independently 
screened the articles. Disagreements were resolved by a third reviewer. Unpublished data were 
requested from the authors of the study by email. Result(s): Twenty studies with 28 groups of 
women with different gestational ages were included in our study. The pooled diagnostic sensitivity 
and specificity of sFlt-1/PlGF were 0.78 and 0.84 with the area under the SROC curve (AUC) of 0.88. 
In subgroup analyses, the diagnostic value of sFlt-1/PlGF for early-onset PE is highest with a pooled 
diagnostic odds ratio (DOR) of 241 and AUC of 0.98. Conclusion(s): The accuracy of sFlt-1/PlGF ratio 
for screening PE was moderate and was high for early-onset PE. High-quality studies are needed to 
confirm their usefulness in prediction of PE in clinical practice.Copyright © 2015, Springer-Verlag 
Berlin Heidelberg. 
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2 Medline exp "PRE-ECLAMPSIA"/ 31172 
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4 Medline ("Placental growth factor").ti,ab 2216 

5 Medline ("Placental like growth 
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6 Medline (PGF).ti,ab 4864 

7 Medline ("placenta growth factor").ti,ab 504 

9 Medline exp "PLACENTA GROWTH 

FACTOR"/ 

1731 

10 Medline (4 OR 5 OR 6 OR 7 OR 9) 7732 

11 Medline (3 AND 10) 1200 

12 Medline 3 [Document type Meta-

analysis OR Review] 

[Languages English] 

5550 
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preeclampsia).ti 
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15 EMBASE *PREECLAMPSIA/ 27239 

16 EMBASE (14 OR 15) 0 

17 EMBASE ("placenta* growth factor" OR 

PGF).ti 

2028 

18 EMBASE *"PLACENTAL GROWTH 

FACTOR"/ 
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19 EMBASE (17 OR 18) 0 



20 EMBASE (16 AND 19) 593 

21 EMBASE (note OR letter OR comment 

OR conference).pt 

6708544 

22 EMBASE 20 not 21 455 
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language] [Languages English] 

247 
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[English language] 
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