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Evaluation of a rapid and simple placental growth
factor test in hypertensive disorders of pregnancy

Nóra Gullai, Balázs Stenczer, Attila Molvarec, Gergely Fügedi, Zoltán Veresh, Bálint Nagy and János Rigó Jr

The aim of this study was to investigate the diagnostic accuracy of the Triage placental growth factor (PlGF) assay, together

with its prognostic efficiency in determining the need for preterm delivery in all forms of hypertensive disorders of pregnancy.

A total of 130 pregnant women with a diagnosis of preeclampsia (PE: 23), HELLP syndrome (20), superimposed preeclampsia

(SIPE: 17), chronic hypertension (CHT: 25), gestational hypertension (GHT: 18) and 27 normotensive pregnant controls were

enrolled in this case-control study. A single blood sample was taken between 22 and 34 weeks of gestation, and the plasma

was analyzed for PlGF using the Alere Triage PlGF assay. The PlGF levels found in all hypertensive disorder groups differed

significantly from those observed in controls. There was a highly significant difference in PlGF concentrations between women

with a pregnancy duration o35 weeks and controls. Using a gestational age-dependent threshold of 5% of normal, a positive

PlGF test predicted delivery before 35 weeks in 93.7% of hypertensive women and delivery before 37 weeks in 90.5% of

hypertensive women. A positive PlGF test identified the following proportions of hypertensive patients: 95.7% (PE), 95.0%

(HELLP syndrome), 82.4% (SIPE), 60.0% (CHT) and 44.4% (GHT). A positive PlGF test was associated with a significantly

shorter duration of pregnancy (hazard ratio of 3.43 adjusted for the gestational age at the time of sample collection and

hypertension with proteinuria). In conclusion, PlGF concentrations are significantly lower in all hypertensive disorders. A

positive test using the Triage PlGF assay at 22–34 weeks of gestation predicts delivery before 37 weeks in women with both

proteinuric and non-proteinuric hypertensive disorders of pregnancy.
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INTRODUCTION

Hypertensive disorders are among the most common complications
of pregnancy, with a prevalence of 6–22%.1,2 These conditions are
responsible for the majority of maternal and fetal morbidity, and
mortality. The American College of Obstetrics and Gynecology
(ACOG) and the National High Blood Pressure Education Program
Working Group on High Blood Pressure in Pregnancy (NHBPEP)1

have classified hypertension during pregnancy into the following
groups: chronic hypertension (CHT), gestational hypertension
(GHT), pre-eclampsia (PE) and pre-eclampsia superimposed on
CHT (SIPE). A severe, but rare, syndrome associated with these
diseases is hemolysis—elevated liver enzymes and low platelet count
(HELLP)—which is usually associated with severe PE or SIPE.

There is a clinical need to provide selective antenatal care for
women with those forms of the disease, who have an increased
likelihood of progressing to an adverse fetal or maternal outcome.
However, identifying which women with hypertension will progress to
PE or an adverse outcome associated with an atypical form of PE is
problematic and requires a more precise antenatal diagnosis than is
available today.3,4 The criteria currently in use are based on
nonspecific downstream features rather than pathologically relevant

biomarkers that may be reflective of the progressive nature of the
disease. Diagnosis can be confirmed only postnatally because one
form can progress to another (for example, GHT to PE, CHT to SIPE,
or every form to HELLP syndrome). Moreover, PE can have a variable
clinical course, often requiring clinicians to diagnose PE in the
absence of proteinuria.5

Placental growth factor (PlGF) is a member of the vascular
endothelial growth factor family. It is produced mainly by the
placenta and has potent pro-angiogenic effects. In normal uncompli-
cated pregnancies, PlGF levels rise until the 32nd week, approxi-
mately, and then fall until delivery. In pregnancies complicated by PE
before the 37th week with or without intrauterine growth restriction,
PlGF levels are significantly lower.6,7

The imbalance of pro- and anti-angiogenic factors is a key focus of
researchers examining the pathogenesis of PE. In PE patients, levels of
the soluble vascular endothelial growth factor-receptor (sFlt-1), which
binds circulating vascular endothelial growth factor and PlGF, are
elevated; this in turn leads to decreases in the concentrations of the
bioactive forms of these growth factors. This imbalance is thought to
lead to the placental and systemic endothelial dysfunction that
induces the clinical symptoms of the disease. The role of determining
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sFlt-1, PlGF and other angiogenic factor levels in maternal peripheral
blood in the prediction and diagnosis of PE has been extensively
studied in recent years.8–21 Unfortunately, there is still little
information available about the levels of these factors in other
forms of hypertension in pregnancy or their ability to predict
outcomes.22–27

In this study, we used a new method, the Alere Triage PlGF test,
which measures non-complexed (‘free’) biologically active form of
PlGF in the peripheral blood of hypertensive pregnant women. We
examined its diagnostic accuracy for all forms of proteinuric and non-
proteinuric hypertensive disorders of pregnancy measured before 35
weeks of gestation together with its prognostic efficiency in all forms
of hypertensive disorders with respect to the need for preterm
delivery. To our knowledge, this is the first paper to evaluate the
clinical value of this new test in all subtypes of pregnancy-associated
hypertensive disorders.

METHODS
Our study employed a case-control design. Twenty-three women with PE, 20

with HELLP syndrome (HELLP), 17 with SIPE, 25 with CHT, 18 with GHT,

and 27 healthy, normotensive pregnant control subjects were enrolled. All

subjects were Caucasian and resided in the same geographic area. Blood

samples were taken in the First Department of Obstetrics and Gynecology,

Semmelweis University, Budapest, Hungary, between May 2008 and October

2010. The blood draw occurred between the 22nd and 34th completed

gestational weeks at the time of the first routine clinical blood test and was

repeated only if women were reclassified. An interview was carried out with

every subject after diagnosis and again 12 weeks after delivery, and, if necessary,

reclassification was performed independent of the PlGF level. All subjects gave

written informed consent prior to their involvement in the study. The study

protocol was approved by the Regional and Institutional Committee of Science

and Research Ethics of the Semmelweis University (TUKEB 52/2008). The

study was conducted in accordance with the Declaration of Helsinki.

Hypertension was defined as a systolic blood pressure (BP) X140 mm Hg or

a diastolic BPX90 mm Hg on two occasions at least six hours apart. We

classified the subjects into the following groups according to the ACOG and

NHBPEP definitions: CHT, GHT, PE and SIPE. A fifth group, HELLP,

included women with hypertension, proteinuria and the syndrome of

hemolysis, elevated liver enzymes and low platelet count.

CHT was diagnosed if high BP developed prior to pregnancy or before the

20th week of gestation or if hypertension persisted for more than 12 weeks

postpartum. GHT was applied to women who developed new-onset hyperten-

sion after the 20th week of gestation in the absence of proteinuria. Women

who later progressed to PE were excluded from this group, and following

repeated blood draw, they were included in the PE group. PE was defined as

hypertension and proteinuria (X300 mg per 24 h, or Xþ by urine dip-stick)

with an onset after the 20th gestational week. Severe PE was diagnosed if one

of the following occurred: systolic BP X160 mm Hg, diastolic BP X110 mm

Hg, proteinuria X5000 mg per 24 h or Xþ þ þ by urine dipstick, partial

HELLP syndrome, signs of renal insufficiency, pulmonary edema or threaten-

ing eclampsia. Early-onset PE was defined as the onset of the disease before 34

weeks of gestation. The diagnosis of HELLP syndrome was made based on

characteristic laboratory findings (platelet count o150 G l�1, SGOT and

SGPT470 U l�1, LDH4600 U l�1). All subjects in this group also met the

criteria for severe PE. Women with CHT who developed proteinuria after 20

weeks of gestation were categorized as SIPE. Women were consecutively

enrolled into the hypertensive groups. The control group consisted of healthy

normotensive pregnant women without any maternal or fetal complications

who were matched for maternal and gestational age at blood draw to the

hypertensive groups. Women with multiple gestations were not enrolled in this

study.

Our protocol for delivery dictates birth by Caesarean section, as clinically

required, for women at any gestational age with HELLP syndrome, severe

uncontrollable hypertension, severe proteinuria, with signs of renal insuffi-

ciency, pulmonary edema, threatening eclampsia (persistent headache and

visual disturbance), low platelet count (o100 000ml�1), elevated liver enzymes

(SGOT470 U l�1) with epigastric pain, or evidence of fetal compromise

(abnormal fetal flow or pathological CTG), severe intrauterine growth

retardation or severe oligohydramnios. In the absence of any of these factors,

we continue conservative management until the 37th completed gestational

week.

After each blood draw, the EDTA-anticoagulated plasma samples were

immediately centrifuged at 3000 g for 10 min at 4 1C and the supernatants were

kept frozen at �80 1C until assayed.

Plasma was analyzed for PlGF using the Alere Triage PlGF assay (San Diego,

CA, USA) according to the manufacturer’s instructions. Using fluorescently

labeled monoclonal antibodies against PlGF for PlGF quantification, this

immunoassay is run with a single-use disposable plastic assay test cartridge in

conjunction with the Triage Meter. Briefly, 250 ml of thawed plasma (room

temperature) is pipetted into the sample port of a new test cartridge. The

cartridge is inserted into the meter, and the results are displayed in B15 min in

pg ml�1. The cartridge contains chemistries for on-board positive and negative

control systems. Control systems at the level of the cartridge and meter ensure

that the quantitative PlGF result is valid. Calibration information is supplied

by the manufacturer in the form of a lot-specific EPROM chip that is

contained within each kit of devices. The measurable range of the assay is

12–3000 pg ml�1. Concentrations o12 pg ml�1 are assigned values based on

the calibration curve, but this value is displayed to the user as a qualitative

result ‘o12 pg ml�1’. A positive test was defined as a PlGF concentration o5th

percentile for gestational age with respect to the normal controls, as described

in the product insert. Women were tested up to 34 completed weeks, as

recommended in the manufacturer’s product insert. The intra-/inter-assay

coefficients of variation at mean concentrations of 85.2 and 1300 pg ml�1 were

12.1/12.8% and 11.7/13.2%, respectively.

As PlGF levels increase in association with placental development until 32

weeks and then decrease towards term, gestational age-dependent cut-off levels

were used to discriminate positive and negative results. The cutoff levels were

based on the 5th percentile of the PlGF level in a normal healthy pregnant

population, defined for the following gestational age intervals:o19 weeks,

56.2 pg ml�1; 19–23rd completed week: 62.9 pg ml�1; 24–28th completed

week: 130 pg ml�1; 29–31st completed week: 128 pg ml�1, and 32–34th

completed week: 70.4 pg ml�1.7

Data were also presented using an absolute cutoff threshold of 12 pg ml�1,

that is, the lower limit of the assay, for comparison.

Descriptive statistics were used to present the clinical characteristics. Test

positive fractions were calculated using two PlGF thresholds, as described

above. Test positive fractions were calculated for subjects grouped by diagnosis

and duration of pregnancy. Kaplan–Meier curves for duration of pregnancy

were constructed for hypertensive patients grouped by PlGF test result

(positive versus negative), and the associated hazard ratios were calculated

based on univariate and multivariate Cox (proportional hazards) regression

analyses. Boxplots were constructed, and the median, 25th and 75th percentiles

were tabulated for the PlGF concentrations in subjects who were grouped by

diagnosis and by duration of pregnancy, with P-values calculated using the

Wilcoxon rank sum test.

RESULTS

In total, 130 women were available for analysis of a blood draw at
o35 weeks, including 27 in the control group and 103 with
hypertensive disorders of pregnancy. Seventy-four subjects had
pregnancy durations of o37 weeks, and three of these gave birth
early for reasons other than hypertensive disorders of pregnancy.

The clinical features of the study participants are presented in
Table 1. The majority of the PE women had an early-onset, severe
form of the disease, requiring delivery before 37 weeks.

The number of women with positive PlGF tests, using a gestational
age-dependent 5% threshold, is presented by diagnosis in Table 2. The
test positive fractions were highest for PE and HELLP and lower for
SIPE. Data using an absolute cutoff of 12 pg ml�1 are also shown.
Figure 1 (and Table 3) shows PlGF concentration by diagnosis. The
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PlGF concentrations of women with hypertensive disorders of
pregnancy were significantly different from the control group for all
diagnoses.

Table 2 shows the number of women with positive PlGF tests by
duration of pregnancy. A pregnancy duration of o37 weeks was
predicted using a positive PlGF test at blood draw in 90.5% of women
(n¼ 74) and was higher after the three subjects who had a reason for
delivery other than hypertensive disorders of pregnancy were removed
(n¼ 71). Specifically, two of these subjects in the CHT group with
premature rupture of membranes and one subject in the CHT group
with fetal bradycardia were removed; all three of these patients tested
negative on the PlGF test.

A pregnancy duration of o35þ 0 weeks was predicted using a
positive PlGF test at blood draw in 93.7% of women. Figure 2 (and

Table 4) shows PlGF concentration by duration of pregnancy. PlGF
concentrations in women with pregnancy durations of o35 weeks or
between 35 and 37 weeks were significantly different from those in
women with pregnancy durations of 37 weeks or more.

Figure 3, which shows the Kaplan–Meier curves for the duration of
pregnancy in hypertensive subjects comparing the positive and
negative PlGF groups, demonstrates that the duration of pregnancy
was much shorter for women with a positive PlGF, regardless of
whether a cutoff of the 5th percentile or an absolute cutoff of
12 pg ml�1 was used. Table 5 shows the results of univariate and
multivariate Cox regression analyses to predict pregnancy duration in
women with hypertensive disorders (N¼ 103). The univariate hazard
ratios for positive PlGF tests (as compared to negative tests) were
statistically significant and became stronger when adjusted for GA at

Table 1 Clinical characteristics of study participants (GA o35þ0, N¼130) grouped as healthy controls and hypertensive patients by

diagnosis. Continuous variables are reported as Median (IQR) and categorical variables are reported as N (%)

Control (n¼27) GHT (n¼18) CHT (n¼25) PE (n¼23) HELLP (n¼20) SIPE (n¼17)

Maternal age (years) 31 (29–34) 34 (29–35) 34 (30–36) 33 (30–37) 30 (28–33) 34 (32–36)

Pre-gestational BMI (kg m�2) 21.4 (19.4–24) 25.9 (23.1–

30.8)**

31.4 (26.1–

35.9)**

25.6 (22.4–29.6)* 23.9 (22.2–33.5)* 24.4 (21.9–30)*

Primiparas (%) 8 (29.6) 12 (66.7)* 13 (52) 12 (52.2) 16 (80)** 8 (47.1)

Systolic blood pressure at blood draw

(mm Hg)

110 (109–120) 154 (146–158)** 143 (140–147)** 169 (160–178)** 170 (165–172)** 164 (151–170)**

Diastolic blood pressure at blood draw

(mm Hg)

70 (66–75) 96 (94–100)** 89 (80–94)** 109 (100–114)** 110 (95–114)** 104 (96–112)**

GA at disease onset (weeks) NA 28 (26–33) NA 30 (27–32) 30 (28–32) 30 (28–31)

GA at blood draw (weeks) 31 (29–33) 33 (31–34) 33 (30–34) 31 (28–33) 31 (28–32) 31 (28–32)

GA at delivery (weeks) 39 (38–40) 38 (36–39) 37 (34–38)** 31 (28–34)** 31 (28–32)** 32 (30–36)**

Blood draw to delivery time interval (days) 55 (40–70) 29 (21–51)* 21 (4–45)** 1 (0–3)** 0 (0–1)** 8 (3–25)**

Premature birth (%) 3 (11.1) 7 (38.9) 11 (44)* 22 (95.7)** 20 (100)** 14 (82.4)**

Fetal birthweight (grams) 3270 (3100–

3560)

3280 (2150–

3860)

2710 (2130–

3370)*

1330 (990–

1740)**

1265 (940–

1575)**

1750 (1100–

2560)**

Fetal growth restriction (%) 0 (0) 3 (16.7) 2 (8) 10 (43.5)** 6 (30)* 5 (29.4)*

Early-onset PE (%) 0 (0) 0 (0) 0 (0) 21 (91.3)** 17 (85)** 16 (94.1)**

Severe PE (%) 0 (0) 0 (0) 0 (0) 22 (95.7)** 20 (100)** 11 (64.7)**

Abbreviation: NA, not applicable.
Statistical significance of hypertensive groups compared to controls: *Po0.05, **Po0.001.

Table 2 PlGF Test Positive Fraction in healthy controls, hypertensive patients by diagnosis, or hypertensive patients by length-of-pregnancy. N

is the number of subjects in each group and Nþ is the number who tested positive in each group

Below the 5th percentile p12pgml�1

Group N Nþ Fraction 95%LCI 95%UCI Nþ Fraction 95%LCI 95%UCI

Controls 27 1 0.037 0.001 0.190 0 0.000 0.000 0.128

GHT 18 8 0.444 0.215 0.692 3 0.167 0.036 0.414

CHT 25 15 0.600 0.387 0.789 5 0.200 0.068 0.407

PE 23 22 0.957 0.781 0.999 18 0.783 0.563 0.925

HELLP 20 19 0.950 0.751 0.999 17 0.850 0.621 0.968

SIPE 17 14 0.824 0.566 0.962 8 0.471 0.230 0.722

LPo35þ0 63 59 0.937 0.845 0.982 48 0.762 0.638 0.860

LP 35–37 11 8 0.727 0.390 0.940 1 0.091 0.002 0.413

LP436þ6 29 11 0.379 0.207 0.577 2 0.069 0.008 0.228

LPo37 74 67 0.905 0.815 0.961 49 0.662 0.543 0.768

LPo37a 71 67 0.944 0.862 0.984 49 0.690 0.569 0.795

aExcludes three patients who delivered prior to 37 weeks for reasons unrelated to hypertension (two due to pPROM and one due to bradycardia of fetus).
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blood draw. The multivariate analysis shows that the PlGF test was a
significant predictor of duration of pregnancy, even when adjusted for
hypertension with proteinuria.

As shown in Table 2, five subjects with proteinuric hypertension
had a negative PlGF result at blood draw. Specifically, three women
with SIPE had a PlGF level of 123 (33rd week), 149 (34th week) and
265 (33rd week) pg ml�1; all of these women had mild diseases
without any placental functional abnormalities, delivering neonates
with normal birth weights at 32, 19 and 23 days after the blood draw,
in the 38th, 37th and 36th weeks, respectively. One woman with
HELLP syndrome and a negative test result had a PlGF level of
70.9 pg ml�1, which was marginally higher than the test cutoff
(70.4 pg ml�1). This woman had moderately elevated BP (highest
BP of 140 per 90 mm Hg) and mild proteinuria (maximum þ þ by
urine dipstick) without any sign of placental insufficiency and
delivered in the same week of diagnosis and blood draw (week 34).
In the case of the woman with PE and a negative test result, the PlGF
level of 126 pg ml�1 (33rd week) was above the test cutoff
(70.4 pg ml�1). This woman had a moderately elevated BP (highest
BP of 140 per 90 mm Hg) and mild proteinuria (maximum þ þ by
urine dipstick) without any sign of placental insufficiency and
delivered in the 37th week, six weeks after the diagnosis of PE was
made.

All women with PE who delivered before 37 weeks were test-
positive, and the one woman with PE who delivered at 37 weeks was
test-negative.

Of the 40 women with non-proteinuric hypertension, 13 of the 15
women who delivered before 37 weeks had positive PlGF test results.
In the case of the two women who tested negative for PlGF, one had a
PlGF level of 70.5 pg ml�1 (34th week), which was marginally above
the test cutoff (70.4 pg ml�1), and delivered an infant weighing 2660 g
in the 36th week by Caesarean section; the other woman had a PlGF
level of 527 pg ml�1 (33rd week), which was significantly above the
test cutoff (70.4 pg ml�1), and delivered an infant weighing
4080 grams in the 36th week via Caesarean section.

DISCUSSION

This study was designed to assess the performance of the Alere Triage
PlGF test, a new rapid test for measuring non-complexed PlGF levels in
maternal peripheral blood. Our study population consisted of women
with PE, SIPE, HELLP syndrome, CHT, GHT and healthy pregnant
control subjects. We evaluated the prognostic value of the test in
predicting delivery before 35 and 37 weeks and in determining the
overall duration of pregnancy. We also compared the test-positive
fraction of PlGF in all types of hypertensive disorders of pregnancy.

Hypertensive disorders of pregnancy are a diverse group of
gestational conditions with a high prevalence and significance. Fetal
and maternal outcomes, as well as the severity of the various subtypes,
can be extremely diverse; therefore, their differentiation can have a
major clinical impact.1 Several papers have reported that placental
growth factor, alone or in combination with other angiogenic agents,
is a reliable marker for the diagnosis of PE and that its levels in the
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Figure 2 Boxplot of PlGF concentration by duration-of-pregnancy group

(n¼103, excludes controls).

Table 4 Descriptive statistics of PlGF concentration (pgml�1) by

length-of-pregnancy group in hypertensive subjects (n¼103)

Group N Median 25th% 75th% P-value*

LPo35þ0 63 12 12 12 0.0000

LP 35-36 11 44 26 67 0.0455

LP436þ6 29 126 55 259 N/A

*P-value compared with LP436þ6.
Length-of-pregnancy (LP) was categorized as three groups, o35þ0, 35þ0–36þ6, and
436þ6 in units of weeksþ days.

Table 3 Descriptive statistics of PlGF concentration (pgml�1) by

diagnosis (n¼130) where Ko designates the control group

Group N Median 25th% 75th% P-value*

Ko 27 331 163 633 N/A

GHT 18 168 28 527 0.0199

CHT 25 64 13 145 0.0000

PE 23 12 12 12 0.0000

HELLP 20 12 12 12 0.0000

SIPE 17 16 12 53 0.0000

*P-value compared with control group (Ko).
PlGF by diagnosis (N¼130), GAo35.

Ko(27) GHT(18) CHT(25) PE(23) HELLP(20) SIPE(17)
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Figure 1 Boxplot of PlGF concentration by diagnosis (n¼130).
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maternal circulation show a strong correlation with disease
severity.6–19,21,28 We know less about the usefulness of the
determination of PlGF levels in other types of hypertension.23–25

We concur with previous findings that plasma PlGF levels are
decreased in hypertensive women. The PlGF concentrations that we
observed were below the test cutoff in almost every subject with
hypertension accompanied by proteinuria, as well as in around three-
fifths of hypertensive subjects without proteinuria and in 1 of the 27
control subjects.

Earlier studies evaluating the diagnostic accuracy of the sFlt-1/PlGF
ratio in PE showed sensitivity and specificity values from 74 and
89 to 100 and 95%, respectively, with better results in the early-onset
compared with the late-onset forms of PE.18,26 Redman et al.17

compared the performance of the Alere Triage PlGF test with that
of the R&D Systems Quantikine PlGF test (Minneapolis, MN, USA)
and concluded that the Triage PlGF test was better able to
discriminate cases from controls. Similarly, Benton et al.29 found
that, compared with the Elecsys sFlt-1/PlGF immunoassay (Roche,
Mannheim, Germany), the Triage PlGF has superior discriminatory
power in diagnosing PE with an onset before 35þ 0 weeks of
gestation.

In our trial, using samples obtained before 35 weeks, the Triage
PlGF had high sensitivities in the detection of PE (95.7%), HELLP
syndrome (95.0%) and SIPE (82.4%). Negative and positive pre-
dictive values were not calculated because the prevalence of the
control group was not representative of a real target population for
the test. Recently, Sunderji et al.16 did not find significant differences
in the PlGF levels of 18 chronic hypertensive subjects compared with
388 healthy pregnant women (364 (197–587) vs. 447 (396–520)
pg ml�1, P¼ 0.14). They concluded that the ratio of sFlt-1 to PlGF is
not affected by pre-existing hypertension and is therefore a useful
indicator of SIPE.

We found that PlGF identifies women at risk of early delivery in
women with all hypertensive disorders of pregnancy, including those
with CHT who do not progress to SIPE. The proportion of subjects
with a positive test result was higher in the SIPE group than in the
CHT group.

In hypertensive subjects, there was a strong association between
PlGF level and the overall duration of pregnancy, even after adjusting
for the gestational age at sample collection and a diagnosis of

Table 5 Hazard ratios for PlGF test based on univariate and multivariate Cox regression to predict length-of-pregnancy in hypertensive

patients (N¼103)

Below the 5th percentile p12pgml�1

Variable Hazard ratio 95%LCI 95%UCI Hazard ratio 95%LCI 95%UCI

Univariate Cox Regression of PlGF

Test-positive 3.65 2.18 6.10 4.41 2.81 6.93

Multivariate Cox Regression of PlGF and GA at sample collection

Test-positive 4.63 2.71 7.89 5.79 3.48 9.62

GA(sample) 0.83 0.77 0.90 0.84 0.78 0.91

Multivariate Cox Regression of PLGF, GA at sample collection, and PE, HELLP and SIPE diagnoses

Test positive 3.43 1.97 5.98 3.91 2.23 6.86

GA(sample) 0.84 0.77 0.91 0.83 0.76 0.90

PE,HELLP,SIPE 3.83 2.26 6.49 3.49 1.98 6.15

PlGF test positive is defined as either o5th percentile of normal, or p12pg ml�1 (lower limit of the assay). The P-values for all hazard ratios in the table were o0.0001.
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cutoff.
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hypertension with proteinuria. This finding indicates a good prog-
nostic property of the test, as low PlGF levels seem to indicate more
severe diseases not only in PE but also in hypertension forms without
proteinuria. Proteinuria is currently used as a diagnostic sign, but its
measurement after diagnosis has less value, as the quantification of
proteinuria has not been shown to be related to outcome.

The real potential clinical impact of these findings is that a negative
PlGF test could identify a subgroup of women with chronic or GHT
who are at low risk for progression into PE or SIPE. These women
may require less intensive clinical attendance.

A positive PlGF test correctly identified hypertension and protei-
nuric pregnancies with PE and stratified women with non-proteinuric
hypertension into those likely to require urgent delivery and those
likely to continue safely to term. Our study supports a need to
improve the specificity of the definitions of the different forms of
hypertension in pregnancy and to consider the inclusion of patho-
physiologically relevant biomarkers, such as PlGF, alongside protei-
nuria and laboratory findings.

One weakness of our study was its retrospective design and low
number of cases. In addition, the blood samples were collected only at
22–34 weeks of gestation, but not thereafter. There is a need for
prospective studies to evaluate women throughout gestation to
determine the predictive value of the Triage PlGF test in hypertensive
disorders of pregnancy.

In conclusion, our study suggests that the Triage PlGF test provides
valuable information relating to the diagnosis and predicted duration
of pregnancy for women with all forms of hypertensive disorders
before a gestational age of 35 weeks. This test is available at the
bedside to augment clinical decisions regarding management of the
pregnancy.
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