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Abstract
Objective—The objective of this study was to compare the clinical characteristics and outcomes
of preeclamptic women presenting with a normal plasma angiogenic profile with those subjects
that are characterized by an abnormal angiogenic profile.

Methods—This was a secondary analysis of a prospective cohort study in women presenting to
obstetrical triage at <37 weeks of gestation and diagnosed with preeclampsia within 2 weeks of
enrollment and in whom angiogenic factors (sFlt1 and PlGF) measurements were available.
Patients were divided into two groups based on their circulating levels of these factors described
as a ratio the sFlt1/PlGF ratio, non-angiogenic preeclampsia (sFlt1/PlGF ratio <85) and angiogenic
preeclampsia (sFlt1/PlGF ratio ≥85). The data are presented by sFlt1/PlGF category using median
and quartile 1-quartile 3 for continuous variables and by frequency and sample sizes for
categorical variables.
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Results—In our cohort the patients with non-angiogenic preeclampsia (N=46) were more obese
{BMI - 35.2 (31.6,38.7) vs. 31.1(28.0,39.0), p=0.04}, more likely to have preexisting diabetes
(21.7% vs. 2.0%, p=0.002) and presented at a later gestational age {35 (32,37) vs. 32 (29,34)
weeks, p<0.0001} as compared to women with angiogenic preeclampsia (N=51). Women with
non-angiogenic preeclampsia had no serious adverse outcomes {Elevated LFT's/Low platelets: 0%
vs. 23.5%, abruption: 0% vs. 9.8%, pulmonary edema: 0% vs. 3.9%, eclampsia: 0% vs. 2.0 %,
small for gestational age: 0% vs. 17.7% and fetal/neonatal death: 0% vs. 5.9%} as compared to
women with angiogenic preeclampsia. The rate of preterm delivery <34 weeks was 8.7% in non-
angiogenic preeclampsia compared to 64.7% in angiogenic preeclampsia (p<0.0001).
Interestingly, delivery between 34-37 weeks and resource utilization (hospital admission days)
were similar in the two groups.

Conclusion—In contrast to the angiogenic form, the non-angiogenic form of preeclampsia is
characterized by little to no risk of preeclampsia related adverse outcomes, other than iatrogenic
prematurity. Incorporation of angiogenic biomarkers in the evaluation of preeclampsia may allow
accurate and early identification of severe disease.
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Introduction
Preeclampsia is a common hypertensive disorder specific to pregnancy occurring in 3-5% of
all pregnant women that is diagnosed by new onset hypertension and proteinuria occurring
after 20 weeks of gestation.(1) Since preeclampsia is a multi-systemic disease that is
characterized by adverse maternal and fetal outcomes, the emphasis for the current clinical
diagnostic criteria is not to miss any cases of true preeclampsia so as to avoid morbidity and
mortality and in some countries legal consequences. However, neither hypertension nor
proteinuria is specific to the pathophysiology and disturbed histology of preeclampsia. (2-5)
As a result, women with other conditions such as diabetes, lupus and/or obesity that present
with proteinuria and hypertension during pregnancy are often incorrectly classified as
preeclampsia. (2-5)

In 1980, Fisher et al reviewed renal biopsies at their institution performed on women with a
clinical diagnosis of preeclampsia. Glomerular endotheliosis (the renal lesion associated
with preeclampsia) was not seen in 15% of primiparous and 40% of multiparous women
thus raising the question that clinical diagnosis of preeclampsia may be imprecise especially
in multiparous women. Other studies have suggested an elevated rate of underlying renal
disease in women with clinical diagnosis of preeclampsia, suggesting that the appearance of
hypertension and proteinuria may also be due to exacerbation of the underlying renal disease
rather than preeclampsia.(6, 7) Thus, it is no surprise that when clinical diagnosis alone is
utilized many now label preeclampsia a heterogeneous disease. Data suggest that, in some
women, preeclampsia and even eclampsia may be atypical and develop in the absence of
either hypertension and/or proteinuria.(8)

Recently, angiogenic factors have been associated with preeclampsia phenotypes. Serum
levels of fms like tyrosine kinase 1(sFlt1) and soluble endoglin (sEng) are elevated, and
placental growth factors (PlGF) decreased in women with preeclampsia.(9-14) Over
expression of sFlt1 is associated with preeclampsia-like phenotypes in rodents,(15) and the
symptoms appear to diminish with supplementation of pro-angiogenic factors such as
placenta-like growth factor (PlGF) or vascular endothelial growth factor (VEGF).(16, 17)
This provides a biological plausibility for imbalance of angiogenic factors in the
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pathogenesis of preeclampsia. Recently, a small pilot clinical study suggested that
extracorporeal removal of sFlt1 seems to have beneficial effect on pregnancy prolongation
in women with severe early-onset preeclampsia.(18) Angiogenic factors have been shown to
have high sensitivity and specificity not only for diagnosis of preterm preeclampsia but also
for preeclampsia-related adverse outcomes.(19-21) While the improved test characteristics
of angiogenic markers indicate a potential for improving maternal and fetal health, there is a
debate in the literature whether a true form of preeclampsia that is not associated with an
“angiogenic imbalance” exists.(22) In particular when preeclampsia presents at term, a
substantial number of the patients do not have angiogenic imbalance.(12, 23) There may be
several reasons for this. One is that in much of the early literature, angiogenic factors were
evaluated in the prediction of the diagnosis based upon clinical criteria – which we know is
imprecise. A second is that many of the samples were drawn weeks prior to clinical onset of
disease resulting in an increased false negative rate. A third possibility is that non-
angiogenic pathways may mediate the disease pathology in this subgroup of patients with
preeclampsia.

We have recently published our experience with the use of the sFlt1/PlGF ratio in prediction
of adverse outcomes among patients undergoing evaluation for suspected preeclampsia. The
test's sensitivity and specificity for adverse outcomes were excellent, specifically for women
presenting at a gestational age less than 34 weeks.(20) We believe that the use of highly
specific tests, such as sFlt1 and PlGF, in the evaluation, risk stratification, and management
of patients with suspected preeclampsia will reduce the number of unnecessary evaluations,
inductions, and possibly even preterm births while more appropriately focusing resources
towards patients truly at increased risk for adverse outcomes. However, we remain intrigued
by the notion of “non-angiogenic” preeclampsia (22) and we decided to perform a secondary
analysis of the previously published study (20) focusing on details (clinical characteristics,
maternal and fetal outcomes and resource utilization) of patients who carried a diagnosis of
preeclampsia but had a normal angiogenic profile.

Materials and methods
Ethics Statement

The study was approved by the Beth Israel Deaconess Medical Center Institutional Review
Board (IRB), and all patients provided written informed consent.(20)

Study Population
This is part of an ongoing prospective cohort study on pregnant patients who presented to
obstetrical triage at Beth Israel Deaconess Medical Center (BIDMC), Boston, MA, as
described elsewhere.(20) It involves pregnant women who were either referred by their
obstetric provider for signs of preeclampsia or self-presented with symptoms of
preeclampsia. Patients were included if the triage care provider deemed an evaluation of
preeclampsia necessary. Discarded plasma samples sent from triage were collected,
processed and stored at −80°C for analysis. In the current analysis, women presenting at <37
weeks of gestation (between July 2009-October 2010) with a diagnosed as of being
preeclamptic were included.

Clinical diagnosis of preeclampsia
Patients were diagnosed with preeclampsia within 2 weeks of enrollment and sample
collection, based on American College of Obstetrics and Gynecology (ACOG).(1)
Preeclampsia was defined as new onset hypertension (a blood pressure (BP) ≥140/90
mmHg) and proteinuria of ≥ 300mg/24 hour or spot urine protein to creatinine (P/C) ratio of
≥ 0.3 after 20 weeks of gestation. For patients with chronic hypertension, superimposed
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preeclampsia was diagnosed if there was a significant increase in blood pressures compared
to baseline (≥30 mmHg systolic, ≥ 15 mmHg diastolic) in association with new onset
proteinuria. (24) If proteinuria was present at baseline, superimposed preeclampsia was
diagnosed if there was a doubling of urinary protein along with an increase in blood pressure
(as defined above).(24) Superimposed preeclampsia was also diagnosed if there were
elevated blood pressures and elevated levels of aspartate aminotransferase (AST) or alanine
aminotransferase (ALT) (≥ 80 U/L) and thrombocytopenia (platelet count ≤100 K/uL. (24)
We included patients at gestational ages (GA) <37 weeks as patients presenting after 37
weeks at our institution are frequently delivered for suspected preeclampsia with little
attempt to verify the diagnosis. A sFlt1/PlGF ratio of 85 was chosen as the value that divides
our populations based on previously published data in relation to predicting adverse
outcomes. (20, 25-27) Thus for the analysis patients were divided and divided patients into
two groups- “non-angiogenic preeclampsia” (sFlt1/PlGF ratio <85) and “angiogenic
preeclampsia” (sFlt1/PlGF ratio ≥ 85). Each participant's chart was reviewed to determine
clinical diagnosis within two weeks of the initial preeclampsia evaluation. All clinical data
were collected during the two weeks after the initial preeclampsia evaluation including age,
race, height, weight, smoking status, GA at the time of triage visit, clinical findings, BP, and
the results of laboratory tests and fetal scans were included. All pregnancy outcomes
including complications and delivery characteristics such as route of delivery, birth weight
and diagnosis of hypertensive disorder were recorded.(20)

Resource utilization for evaluation and management of preeclampsia
Participant re-enrollment was permitted among the cohort, however resource determination
was restricted to participants’ initial study encounter. Antepartum, delivery-associated and
postpartum resources were determined by review of participants’ medical records and
hospital administrative data. All triage evaluations, maternal radiologic studies, tests of fetal
wellbeing (any combination of biophysical profiles, non-stress tests, obstetric ultrasounds,
and Doppler ultrasounds), laboratory evaluations, admissions, consultations, deliveries, and
miscellaneous charges were tallied over the two week period following enrollment.

Primary Outcome
Among this group of proteinuric hypertensive women adverse maternal outcomes were
defined as one of the following: abnormal Liver function test and platelets (the combination
of elevated elevated aspartate aminotransferase (AST) or alanine aminotransferase (ALT) (≥
80 U/L) and thrombocytopenia (platelet count ≤150 K/uL), abruption (clinical and/or
pathological), pulmonary edema, cerebral hemorrhage, seizure (in the absence of an
underlying seizure disorder), acute renal failure (creatinine >1.5 mg/dL), or maternal death.
(28) The adverse fetal/neonatal outcomes included iatrogenic delivery indicated for
hypertensive complications of pregnancy as reported by the primary obstetrician, small for
gestational age neonate (≤10th percentile for gestational age), fetal death, and neonatal
death.(28) The presence of adverse outcomes was determined by two study staff members
without knowledge of the assay results. Diagnosis and adverse outcomes were ascertained
within 2 weeks of presentation.

sFlt1 , PlGF and soluble endoglin assays
Automated assays for sFlt1 and PlGF in this cohort were performed at clinical laboratory of
Charite Hospital (Berlin, Germany) using the commercially available assays on Elecsys
platform (Roche Diagnostics, Penzberg, Germany) and have been previously published. (20)
The inter-assay coefficient of variance for sFlt1 and PlGF immunoassays ranged from
2.6-3.0% and 2.0-2.4% respectively. Enzyme-linked immunosorbent assay (ELISA) for
sEng was performed with commercially available kits (R&D systems, Minneapolis, MN) as
described previously.(29) Assays were performed in duplicate and values averaged. The
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correlation coefficient between duplicate results was 0.97. The intra-assay and inter-assay
coefficients of variation were 3.0 and 6.3%. The assay operators were blinded to the clinical
information of the participants. All analysis was done after the diagnosis and outcomes were
already achieved by the patients and the treating physicians were unaware of the test results
of sFlt1, PlGF and sEng levels.

Statistical analysis
Characteristics of the study population, resource utilization, and adverse outcomes were
summarized using median and quartile 1-quartile 3 for continuous variables and frequency
and sample sizes for categorical variables separately by sFlt1/PIGF category (<85 vs. ≥85).
Subjects with angiogenic and non-angiogenic preeclampsia were compared using the Mann-
Whitney-U test and chi-square test as appropriate. Spearman rank correlation coefficient
was utilized to examine the association between sFlt1/PIGF and birth weight. The
distributions of all continuous variables were explored. Based on previous literature sFlt1/
PlGF cutoff of 85 was used and sFlt1/PIGF was analyzed as binary variable using this cut-
off. (20, 25-27) Non-parametric methods were employed due to the non-normality of many
for the relevant laboratory values. For resource utilization, variables were summarized as the
proportion of patients receiving a given service in each group unless otherwise noted. A
two-sided P value of 0.05 or less was interpreted as a statistically significant result. All
analyses were performed using SAS version 9.2 (Cary, NC).

Since this was secondary analysis, no formal power calculation was done. However, based
on retrospective power calculations, we are more than adequately powered for the current
analysis. For a comparison of two independent binomial proportions with a two-sided
significance level of 0.05, a total sample size of 97 assuming an allocation ratio of 46 to 51
has an approximate power of >99% when the proportions are 0.53 and 0.00 (as seen in the
data). A 16% difference in the rate of adverse outcomes would have adequately powered
(80%) for the current study.

Results
Preeclampsia diagnosis and sFlt1/PlGF ratio

Among the entire cohort of 616 patients, 97 women presented at GA <37 weeks in triage
and developed preeclampsia within two weeks. Forty six of the 97 women had non-
angiogenic preeclampsia and 51 had angiogenic preeclampsia based on plasma sFlt1/PlGF
ratio at presentation.

The demographic characteristics of these two groups are depicted in Table 1. Women with
non-angiogenic preeclampsia presented to triage at a later gestational age and had higher
BMI. A greater proportion of these women had a history of pre-gestational diabetes. These
women also had significantly lower systolic and diastolic BP's, ALT, creatinine, uric acid
and higher platelet counts. The median time to delivery from enrollment was longer for the
women with non-angiogenic preeclampsia, with higher average GA of delivery and higher
fetal weights at delivery (all P<0.05). We found that sFlt1/PlGF ratio was inversely
correlated to birth weight (r= −0.62, p<0.0001). In addition, the percentage of infants with
macrosomia (>90th centile birth weight) was higher among women with non-angiogenic
preeclampsia compared to women with angiogenic preeclampsia (p=0.008). The median
(25th-75th IQR) sFlt1/PlGF ratio between the two groups was 29.7(9.9, 52.1) versus 248.5
(143.1, 563.67), p<0.0001. The patients with non-angiogenic preeclampsia also had lower
levels of soluble endoglin 9.5 (6.9, 15.9) compared to women with angiogenic preeclampsia
38.6 (26.2, 66.1), p<0.0001(Table 1).
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sFlt1/PlGF ratio and adverse outcomes
Excluding obstetric indicated deliveries, no adverse outcomes were recorded in women with
non-angiogenic preeclampsia. All of the adverse maternal and neonatal outcomes occurred
exclusively in women with angiogenic preeclampsia. Using a composite outcome, the
proportion of patients experiencing any adverse outcome was 0.0% (0 out of 46) in patients
with non-angiogenic preeclampsia vs. 52.9% (27 out of 51) in patients with angiogenic
preeclampsia (p<0.0001), (Table 2). Patients enrolled at <34 weeks had similar results
(p=0.0001).

sFlt1/PlGF and indicated preterm delivery
There were total 64 preterm deliveries less than 37 weeks, 37 (57.8%) of them prior to 34
weeks. Among women delivered prior to 34 weeks a majority of patient had angiogenic
preeclamspia (89.2% vs 10.8%) compared to non-angiogenic preeclampsia (p=0.0003).
However among women delivered between 34-37 weeks the proportions was similar (48.1
% vs. 51.9%, p=0.27). Figure 1.

In 3 of the 4 patients with non-angiogenic preeclampsia and preterm delivery at <34 weeks
the indication for delivery was headache, without evidence of any other end organ damage.
The fourth patient's diagnosis was changed to acute fatty liver of pregnancy. All these
patients were obese with average BMI of 43.6 (kg/m2). Clinical characteristics of patients
who delivered less than 37 weeks in the group with non-angiogenic preeclampsia ratio are
presented in Supplementary Table 1.

sFlt1/PlGF ratio and resource utilization
Resource determination was restricted to participants’ initial study encounter. Thus, 80
individual women met this criteria. At enrollment 38 had non-angiogenic preeclampsia and
42 were found to have angiogenic preeclampsia upon initial enrollment. Although the rates
of indicated preterm delivery were less among women with non-angiogenic preeclampsia
(36.8% vs. 97.6%; p<0.001), these women required slightly longer length of stay (p=0.05)
and had similar rate of overall number of antenatal admissions (Table 3). Women with non-
angiogenic preeclampsia demonstrated a higher median outpatient visit total (10 vs. 0;
p<0.0001) and more tests for fetal well-being {4 (2, 6) vs. 1 (1, 2); p<0.0001}. 66.5% of all
tests for fetal well-being among the cohort were performed on women with non-angiogenic
preeclampsia. Similarly, large proportions of the cohort's total laboratory tests (such as
complete blood counts, coagulation studies, serum chemistries and urine studies) and
imaging studies were performed on women with non-angiogenic preeclampsia (Table 3).

Discussion
The results of this secondary analysis clearly indicate that women with clinical diagnosis of
preeclampsia and low sFlt1/PlGF ratio (non-angiogenic preeclampsia) have lower risks of
preeclampsia related adverse outcomes, other than iatrogenic preterm delivery. In contrast,
preeclampsia characterized by high sFlt1/PlGF ratio (angiogenic preeclampsia) defines a
subset of patients with preeclampsia who develop a more aggressive disease at early
gestational ages, and are at high risk for preeclampsia related adverse maternal and neonatal
outcomes. About 47.4% of the women who received a clinical diagnosis of preeclampsia
had low sFlt1/PlGF ratio, consistent with recent literature suggesting that there is a form of
preeclampsia, which is not associated with angiogenic imbalance.(22) However, our data
suggests that non-angiogenic preeclampsia is a benign variant, which is not associated with
the same risk of short-term adverse outcomes as angiogenic preeclampsia. Our study is also
in line with prior studies suggesting that measurement of angiogenic factors may help to
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distinguish preeclampsia from hypertension and/or proteinuria due to other conditions.(24,
27, 30, 31)

Clinicians primarily seek to identify women with preeclampsia in order to prevent adverse
maternal and fetal outcomes including eclampsia, end organ damage, and restricted fetal
growth. If there is a subset of women who are not at risk for these adverse outcomes, the
presence of hypertension and proteinuria alone would not necessitate intervention. We
observed that women with non-angiogenic preeclampsia had no other adverse outcomes
except for iatrogenic delivery, often occurring prior to 37 weeks gestation. Common
indications for delivery included isolated elevated LFTs, headache, or reaching a certain
gestational age (~36-37 weeks). Our data suggests that a low sFlt1/PlGF ratio identifies low
risk preeclampsia in whom the risks of preterm delivery may outweigh the benefits of
prolongation of pregnancy. It can be conceived that managing patients aided by sFlt1/PlGF
ratio would reduce the rate of iatrogenic preterm delivery; our data suggests that such a
strategy would not put women at risk of adverse outcomes in the short-term.

Although the women with non-angiogenic preeclampsia had very low risk of adverse
outcomes, they utilized significant quantities of resources. Given that more of more of these
women extended their pregnancy beyond the diagnosis, this was expected but we suggest
these costs would have been less then neonatal complications associated with prematurity,
including neonatal ICU and nursery costs. Clinicians are charged with the duty to identify
the subset of patients who will ultimately develop severe disease, however our current
standard clinical tests perform poorly for risk stratification.(32) Although current standard
diagnostic tests are readily available and used in routine practice, they lead to significant
misclassification and over-testing/treating of many women. Correct identification of women
at risk by measurement of sFlt1 and PlGF for evaluation of preeclampsia has the potential to
reduce antepartum admissions, hospital evaluations, and iatrogenic preterm births in patients
with non-angiogenic preeclampsia. This will enable a focused cost and resource expenditure
that will lead to reductions over time.

We speculate that a high sFlt1/PlGF ratio corresponds to the specific pathology of the multi-
systemic disease noted in human autopsy and biopsy studies from preeclamptic subjects. (2,
33). We also speculate that lack of adverse outcomes in preeclamptic patients with low
sFlt1/PlGF may be due to the misclassification of the diagnosis. Indeed when we study the
baseline characteristics, number of these patients had other diseases such as chronic
hypertension, diabetes or obesity – conditions that mimic preeclampsia in the clinical
presentation. However, we cannot rule out the possibility that patients with non-angiogenic
preeclampsia may not develop complications if they were not delivered prematurely.

Our findings have important implications for the design of clinical trials for prediction and
treatment of preeclampsia. Identification of women with angiogenic preeclampsia may help
target therapeutic trials for preeclampsia. Women with angiogenic preeclampsia may benefit
from sFlt1 based therapy (such as extracorporeal removal of sFlt1 or drugs that inhibit sFlt1
production), where as those with non-angiogenic preeclampsia may not. Importantly,
prediction studies being carried out in early pregnancy should focus on identifying
angiogenic preeclampsia and its related complications rather than the clinical diagnosis of
preeclampsia.

Our study has several strengths. First this was a secondary analysis of a well designed
prospective study with well defined clinical outcomes, the population selected relevant to
clinical practice. However, our study was limited by the inability to assess whether the non-
angiogenic preeclamptic subjects who were delivered early would have had adverse
outcomes had their pregnancies been allowed to progress. Although our data suggests that
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adverse outcomes other than iatrogenic preterm delivery would not occur in this group, we
are not able to accurately classify these subjects and in particular to assess whether delivery
prevented adverse outcomes. An additional limitation was sample size and no formal power
calculation was done since this was a secondary analysis. More studies among larger cohorts
are required to verify our conclusions, particularly with respect to some of the rare adverse
outcomes such as eclampsia and fetal deaths. Future studies should also evaluate whether
angiogenic factor measurements can not only predict short-term adverse outcomes, but also
long term adverse outcomes including post-partum complications of preeclampsia.

In conclusion, if these observations are confirmed by others, serious thought should be given
to incorporation of sFlt1 and PlGF into the definition of severe preeclampsia, to more
accurately reflect the morbidity of true disease and the risk of adverse outcomes. Larger
prospective studies using measurement of these factors (sFlt1/PlGF) should be conducted to
confirm whether use of angiogenic factors in clinical decision making can decrease the
incidence of preterm delivery and reduce recourse utilization without increasing the risk of
adverse maternal and neonatal outcomes.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Precis

Preeclampsia when associated with normal levels of circulating angiogenic proteins is a
relatively benign variant of the disease, characterized by lower risk of adverse maternal
and fetal/neonatal outcomes.
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Figure 1. Indicated preterm delivery within 2 weeks of enrollment at various gestational ages
based on sFlt1/PlGF ratio
Among gestational age group <34 weeks at delivery, the rate of indicated delivery was lower
among women with non-angiogenic preeclampsia compared to women with angiogenic
preeclampsia, delivery <32 weeks (4.8 vs. 95.2%, p=0.0003) and 32-<34 weeks (18.8% vs.
81.3%, p=0.03). The rate of delivery was similar in both groups between 34-37 weeks (48.1
% vs. 51.9%, p=0.27).
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Table 1

Characteristics of patients with non-angiogenic and angiogenic preeclampsia

Variable Non-Angiogenic PE (S/P Ratio <85) Angiogenic PE (S/P Ratio ≥85) p-value

N 46 51

Baseline

    Gestational Age (weeks) 35 (32, 37) 32 (29, 34)
0.0001

*

    Age (years) 32 (29, 35) 31 (24, 35) 0.30

    Body Mass Index (kg/m2) 35.2 (31.6, 38.7) 31.1 (28.0, 39.0)
0.04

*

    Nulliparous (%) 33 (71.7) 35 (68.6) 0.74

    Smoker (%) 4 (8.7) 2 (3.9) 0.33

    Race (%) 0.87

White/Caucasian 32 (69.6) 34 (66.7)

Black/African American 6 (13.0) 5 (9.8)

Asian 3 (6.5) 4 (7.8)

Other 5 (10.9) 8 (15.7)

    History of Preeclampsia (%) 8 (17.4) 7 (13.7) 0.62

    History of Chronic Hypertension (%) 15 (32.6) 9 (17.7) 0.09

    History of Diabetes (%) 10 (21.7) 1 (2.0)
0.002

*

Presentation

    Highest SBP (mmHg) 147 (132, 155) 154 (143, 167)
0.02

*

    Highest DBP (mmHg) 90 (82, 99) 97 (86, 103)
0.04

*

    Proteinuria (%) 38 (82.6) 46 (90.2) 0.27

    ALT (U/L) 17 (13, 21) 21 (14, 40)
0.03

*

    Creatinine (mg/dl) 0.6 (0.5, 0.7) 0.7 (0.6, 0.8)
0.02

*

    Uric Acid (mg/dL) 4.6 (4.1, 5.7) 6.3 (5.2, 7.0)
<0.0001

*

    Platelet Count (K/uL) 258 (204, 296) 211 (143, 253)
0.003

*

    sFlt1/PlGF Ratio 29.7 (9.9, 52.1) 248.5 (143.1, 563.6)
<0.0001

*

    Soluble Endoglin (ng/ml) 9.5 (6.9, 15.9) 38.6 (26.2, 66.1)
<0.0001

*

Delivery

    GA at Delivery (weeks) 36 (34, 37) 32 (29, 34)
<0.0001

*

    Birthweight (grams) 2,789 (2,495, 3,315) 1,555 (1,090, 2,100)
<0.0001

*

    Macrosomia (%) 10 (21.7) 2(3.9)
0.008

*

    Indicated deliveries (%) 17 (37.0) 47 (92.2)
<0.0001

*

Data is shown as median (quartile 1, quartile 3) or n, (%) where appropriate.

PE= preeclampsia, S/P= sFlt1/PlGF ratio, ALT= alanine transamninases, GA= gestational age

*
Significant at p<0.05
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Table 2

Distribution of adverse outcomes in subjects with non-angiogenic and angiogenic preeclampsia

Outcome Non-Angiogenic PE (S/P Ratio <85) Angiogenic PE (S/P Ratio ≥85) p- value

N 46 51

Elevated LFT's & Low Plts 0.0 (0) 12 (23.5)
0.0004

*

Abruption 0.0 (0) 5 (9.8)
0.03

*

Pulmonary Edema 0.0 (0) 2 (3.9) 0.17

Eclampsia 0.0 (0) 1 (2.0) 0.34

SGA 0.0 (0) 9 (17.7)
0.003

*

Fetal/Neonatal Death 0.0 (0) 3 (5.9) 0.09

Composite Adverse outcome 0.0 (0) 27 (52.9)
<0.0001

*

PE= preeclampsia, S/P= sFlt1/PlGF ratio, LFT's= Liver function tests, low plts= low platelets, SGA= Small for Gestational Age. Composite
outcome was defined as any adverse outcome occurring in each group.

*
Significant at p<0.05. Data shown as n (%)
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Table 3

Resource utilization in patients with diagnosis of preeclampsia based on S/P ratio

Resource utilization Non-Angiogenic PE (S/P Ratio <85)
N=38

Angiogenic PE (S/P Ratio ≥85) N=42 p-value

Triage Visits 1.5 (1, 2) 1.0 (1, 1)
<0.001

*

Antepartum Admissions (%) 20 (52.6) 23 (54.8) 1.0

Duration of Antepartum Admissions (days) 5 (3, 10) 3 (3, 4) 0.05

Outpatient Visits (%) 10 (26.3) 0 (0.0)
<0.001

*

Tests for Fetal Well Being 4 (2, 6) 1 (1, 2)
<0.001

*

Magnetic Resonance Imaging (%) 2 (5.3) 1 (2.4) 0.60

Magnetic Resonance Angiogram (%) 1 (2.6) 2 (4.8) 0.62

Chest X Ray (%) 2 (5.3) 8 (19.0) 0.06

Complete Blood Count 5 (3, 6) 7 (5, 10)
<0.001

*

Coagulation Studies 2 (0, 4) 8 (4, 14)
<0.001

*

Serum Chemistries 21 (14, 28) 35 (21, 60)
0.002

*

Urine studies 3 (1, 4) 1 (1, 2)
<0.001

*

Consultations (%) 17 (44.7) 26 (61.9) 0.12

Indicated preterm delivery <37 weeks (%) 14 (36.8) 41 (97.6)
<0.001

*

Data is shown as median (quartile 1, quartile 3) or n (%) where appropriate PE= preeclampsia, S/P= sFlt1/PlGF ratio. Tests for fetal well being
include all combinations of biophysical profiles, non-stress tests, obstetric ultrasounds, and Doppler ultrasounds.

*
Significant at p<0.05.
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