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The diagnosis of preeclampsia in China currently relies on limited clinical signs

and unspecific laboratory findings. These are inadequate predictors of preeclampsia

development, limiting early diagnosis and appropriate management. Previously, the

Prediction of Short-Term Outcome in Pregnant Women with Suspected Preeclampsia

Study (PROGNOSIS) and PROGNOSIS Asia demonstrated that a soluble fms-like

tyrosine kinase 1 (sFlt-1)/placental growth factor (PlGF) ratio of ≤38 can be used

to rule out preeclampsia within 1 week, with negative predictive values of 99.3

and 98.6%, respectively. This is an exploratory sub-analysis of the Chinese cohort

(n = 225) of the PROGNOSIS Asia study. The primary objectives were to assess

the predictive performance of using the sFlt-1/PlGF ratio to rule out preeclampsia

within 1 week and to rule in preeclampsia within 4 weeks. The sFlt-1/PlGF ratio

was also examined for short-term prediction of fetal adverse outcomes, maternal

adverse outcomes, and time to delivery. The overall prevalence of preeclampsia was

17.3%. With the use of an sFlt-1/PlGF ratio of ≤38, the negative predictive value

for ruling out preeclampsia within 1 week was 97.3% [95% confidence interval (CI),

93.8–99.1], with a sensitivity of 64.3% and specificity of 85.3%. With the use of

an sFlt-1/PlGF ratio of >38, the positive predictive value for ruling in preeclampsia

within 4 weeks was 35.0% (95% CI, 20.6–51.7), with a sensitivity of 50.0% and

specificity of 86.8%. In the analyses of the sFlt-1/PlGF ratio and fetal adverse outcomes,

the area under the receiver operating characteristic curve was 92.8% (95% CI,

83.5–98.7) for ruling out fetal adverse outcomes within 1 week and 79.9% (95%

CI, 68.1–90.3) for ruling in fetal adverse outcomes within 4 weeks. An sFlt-1/PlGF

ratio of >38 increased the likelihood of imminent delivery 3.3-fold compared with
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a ratio of ≤38 [hazard ratio, 3.3 (95% CI, 2.1–5.1)]. This sub-analysis confirms the high

predictive performance of the sFlt-1/PlGF ratio cutoff of 38 for short-term prediction of

preeclampsia in Chinese women, which may help prevent unnecessary hospitalization of

women with low risk of developing preeclampsia.

Keywords: soluble fms-like tyrosine kinase 1, placental growth factor, preeclampsia, prediction, China

INTRODUCTION

Preeclampsia is a heterogeneous, pregnancy-specific
hypertensive disease with multisystem involvement (1). It
affects 2–8% of pregnancies worldwide and approximately
1.9% of pregnancies in China (2–4). The relationship
between ethnicity and the risk of preeclampsia is well-
documented, with some studies reporting the morbidity of
the Uygur 2.4 times higher than that of the Han nationality in
China (5).

Preeclampsia is a major cause of perinatal and
maternal morbidity and mortality (6), with an estimated
2.6 million stillbirths each year, of which 98% occur
in low- and middle-income countries. In China, a
stillbirth rate of 8.8 per 1,000 births was reported in
2016 (7).

Currently, diagnosis of preeclampsia relies on the presence
of new-onset hypertension plus proteinuria, although both
are in fact poor predictors of preeclampsia development
(8, 9). Diagnosis of preeclampsia in China is largely based
on limited clinical information and unspecific laboratory
findings, due to a need for timely diagnosis and patient
management (10). Consequently, the triage of Chinese women
presenting with suspected preeclampsia is challenging (11).
This inability to accurately predict preeclampsia may lead
to the unnecessary hospitalization of women, or a failure
to identify those women who develop preeclampsia, with
increased risks for the fetus. A reliable method for the
short-term prediction of preeclampsia in Chinese women is
therefore needed.

An imbalance of circulating maternal levels of soluble fms-
like tyrosine kinase 1 (sFlt-1) and placental growth factor (PlGF)
is associated with preeclampsia development (12). The ratio
of sFlt-1 to PlGF is elevated in pregnant women 4–5 weeks
prior to and during the clinical onset of preeclampsia (13).
The sFlt-1/PlGF ratio has also been shown to discriminate
between different types of pregnancy-related hypertensive
disorders when combined with other clinical biomarkers (14,
15). The Prediction of Short-Term Outcome in Pregnant
Women with Suspected Preeclampsia Study (PROGNOSIS)
and PROGNOSIS Asia studies have previously shown that an
sFlt-1/PlGF ratio of ≤38 can rule out preeclampsia within 1
week, while a ratio of >38 can rule in preeclampsia within 4
weeks (16–18).

This exploratory sub-analysis of the PROGNOSIS Asia study
was performed to assess the performance of the sFlt-1/PlGF ratio
for short-term prediction of preeclampsia and pregnancy-related
adverse events in Chinese women.

MATERIALS AND METHODS

Study Overview
PROGNOSIS Asia was a prospective, blinded, non-
interventional, multicenter study that enrolled 764 women
with suspected preeclampsia at 25 sites across Asia (China, Hong
Kong, Japan, Singapore, South Korea, and Thailand) between
December 2014 and December 2016; results of the primary
analysis have been reported previously (18), as have results of
an exploratory sub-analysis of the Japanese cohort (19). The
Chinese cohort was enrolled at seven sites in mainland China
between March 2015 and September 2016.

Local ethics committees and institutional review boards at
each site approved the protocol prior to study initiation, and
approval from the Human Genetic Resources Administration of
China was obtained (May 2016). The study was performed in
compliance with the International Conference onHarmonization
guidelines for Good Clinical Practice and the principles of the
Declaration of Helsinki, and all participants provided written
informed consent.

Study Participants
Eligible participants included pregnant women ≥18 years of age,
at gestational age 20 weeks + 0 days to 36 weeks + 6 days,
with clinical suspicion of preeclampsia according to protocol-
defined criteria, previously published by Bian et al. (18). Women
who had manifest preeclampsia or a confirmed diagnosis of
hemolysis, elevated liver enzymes, low platelet count (HELLP)
syndrome; those with multiple pregnancies or a confirmed
diagnosis of a fetal chromosomal abnormality; and those who
had received treatment with an investigational medicine within
90 days before enrollment were excluded. Diagnostic criteria
for preeclampsia and preeclampsia-related disorders were based
on the International Society for the Study of Hypertension
in Pregnancy guidelines (ISSHP) (9), as described in Zeisler
et al. (16).

Study Procedures
Demographic information and medical history for each
participant were collected at screening. Assessments were made
at all study visits: visit 1 (baseline), visit 2 (7–14 days from
baseline), visit 3 (24–32 days from baseline), at delivery, and
postpartum. In addition, unscheduled visits occurred in the
event of pregnancy complications. Clinical data were collected
at all study visits and recorded in an electronic case report form,
with regular monitoring.

Maternal serum samples (2ml) were collected at visits 1–
3 according to standard operating procedures and were stored
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frozen until analysis. Samples were analyzed by an independent
accredited laboratory (Covance Central Laboratory Service,
Shanghai, China). Maternal serum concentrations of sFlt-1
and PlGF (both measured in picograms per milliliter) were
determined using the fully automated Elecsys R© sFlt-1 and
PlGF immunoassays on cobas e analyzers (Roche Diagnostics,
Mannheim, Germany) (20). To prevent results from influencing
clinical decision making, sample measurements were performed
after study completion.

Analysis Objectives/Endpoints
The primary objectives were to assess the performance of
an Elecsys sFlt-1/PlGF ratio cutoff of ≤38 to predict the
absence of preeclampsia within 1 week and a cutoff of
>38 to predict the occurrence of preeclampsia within 4
weeks. Based on the results of PROGNOSIS and PROGNOSIS
Asia, selected secondary objectives were investigated in this
Chinese cohort in an exploratory manner. These secondary
objectives included investigation of the sFlt-1/PlGF ratio
for short-term prediction of fetal and maternal adverse
outcomes (FAOs and MAOs), and assessment of the correlation
between the sFlt-1/PlGF ratio and time to delivery. FAOs
examined included perinatal/fetal death, delivery <34 weeks,
fetal growth restriction, placental abruption, neonatal respiratory
distress syndrome, necrotizing enterocolitis, intraventricular
hemorrhage, hospitalization separate from themother, admission
to neonatal intensive care unit, hypoxia, neurologic injury,
and asphyxia. MAOs were defined as any preeclampsia-related
adverse outcome other than preeclampsia/eclampsia/HELLP
syndrome, including maternal death, pulmonary edema, acute
renal failure, and cerebral hemorrhage.

Statistical Analyses
A sample determination formula according to Pepe (21) was
applied. Sample size calculations were based on the Schatzkin
criterion and were performed for the entire study population of
PROGNOSIS Asia (not for analyses in subsets). Data analysis
followed a statistical analysis plan and used SAS 9.4 software
(SAS, Cary, NC, USA), and R 3.2.2 and R 3.4.0 software (R
Foundation, Vienna, Austria). All data were transferred to the
sponsor formerging and analysis at the end of the study. The sFlt-
1/PlGF ratio was calculated by the Roche biostatistics department
(Penzberg, Germany). Descriptive statistics were reported as
median and interquartile range (IQR) for continuous data, and
as absolute and relative frequencies for count data. The predictive
performance of the sFlt-1/PlGF ratio was assessed by estimating
negative predictive value (NPV), positive predictive value (PPV),
sensitivity, specificity, and area under the receiver operating
characteristic (ROC) curve, each derived with a corresponding
95% confidence interval (CI). The impact of the sFlt-1/PlGF
ratio on the remaining pregnancy duration at the time of blood
sampling was estimated by Cox regression, dichotomized by sFlt-
1/PlGF ratio status (≤38 vs. >38), and adjusted for gestational
age and final preeclampsia status.

RESULTS

Analysis Population
Of the 250 women enrolled in the Chinese cohort, 225
(90%) were evaluable and included in the current analysis
(Supplementary Figure 1). Median age at baseline and
gestational age at baseline were comparable between women
who developed preeclampsia and those who did not develop
preeclampsia (p = 0.488 and p = 0.327, respectively; Table 1).
Median body mass index and blood pressure were higher in
women who developed preeclampsia than in those who did not
develop preeclampsia (p < 0.001 and p < 0.001, respectively),
whereas median gestational age at delivery and median height
and weight of the neonate were lower in women who developed
preeclampsia than in those who did not develop preeclampsia
(p < 0.001, p < 0.001, and p < 0.001, respectively). The
overall prevalence of preeclampsia was 17.3%, with 6.2% of
women diagnosed within 1 week and 12.4% diagnosed within 4
weeks. The most common reasons for suspected preeclampsia
were as follows: “new onset of hypertension” (54.7%), “new
onset of protein in urine” (23.6%), and “abnormal uterine
perfusion” (23.6%).

Short-Term Prediction of Preeclampsia
Median sFlt-1/PlGF ratios were elevated among women who
developed preeclampsia within 1 week compared with women
who did not develop preeclampsia within 1 week (151.68 vs.
7.18). The same trend was observed after 4 weeks (36.97 vs.
6.84) and overall (31.21 vs. 6.43) (Figure 1A). The sFlt-1/PlGF
ratio showed moderate sensitivity and high specificity for ruling
out preeclampsia within 1 week (ratio ≤38) and ruling in
preeclampsia within 4 weeks (ratio >38) (Table 2). Based on an
sFlt-1/PlGF ratio of ≤38, the NPV for ruling out preeclampsia
within 1 week was 97.3% (95% CI, 93.8–99.1). The area under
the ROC curve for the sFlt-1/PlGF ratio ruling out preeclampsia
within 1 week was 75.6% (95% CI, 58.1–91.2) (Figure 1B). With
the use of an sFlt-1/PlGF ratio of >38, the PPV for ruling in
preeclampsia within 4 weeks was 35.0% (95% CI, 20.6–51.7).
The area under the ROC curve for the sFlt-1/PlGF ratio ruling
in preeclampsia within 4 weeks was 72.7% (95% CI, 59.8–84.2)
(Figure 1B).

Short-Term Prediction of
Pregnancy-Related Adverse Outcomes
Two hundred twenty-one participants were eligible for analysis
of the sFlt-1/PlGF ratio and prediction of FAOs. FAOs occurred
in eight women within 1 week and 28 women within 4 weeks.
The sFlt-1/PlGF ratio was higher in women with ≥1 FAO
than in women with no FAOs (Table 3), with the highest sFlt-
1/PlGF ratios observed in women who both were diagnosed
with preeclampsia and experienced an FAO; this trend was
consistent at 1 and 4 weeks (Figures 2A,B). In the ROC curve
analysis, the area under the curve was 92.8% (95% CI, 83.5–
98.7) for ruling out FAOs within 1 week and 79.9% (95% CI,
68.1–90.3) for ruling in FAOs within 4 weeks (Figures 2C,D).
None of the participants included in the Chinese cohort
experienced an MAO (as defined by the study protocol), which
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TABLE 1 | Participant demographics and characteristics at baseline for the whole cohort and according to preeclampsia status.

Characteristica,b All women (N = 225) No preeclampsia at any

time (n = 186)

Preeclampsia at any time

(n = 39)

Age, years 31.0 (28.0–34.0) 31.0 (29.0–34.0) 31.0 (28.0–34.0)

Gestational age of pregnancy at baseline, weeks 30.6 (26.7–33.7) 30.5 (26.7–34.0) 30.9 (26.3–32.3)

Gestational age of pregnancy at delivery, weeks 38.1 (36.7–39.1) 38.4 (37.1–39.3) 36.3 (34.3–37.4)

Blood pressure at baseline, mmHg

Systolic 138.0 (125.0–148.0) 136.5 (121.0–146.0) 146.0 (135.0–160.0)

Diastolic 91.0 (81.0–98.0) 90.0 (78.0–97.0) 94.0 (90.0–107.0)

Pre-pregnancy BMI, kg/m2 23.8 (20.8–26.5) 23.4 (20.7–25.8) 26.2 (23.3–30.5)

Reasons for suspected preeclampsia, n (%)c

New onset of hypertension 123 (54.7) 102 (54.8) 21 (53.8)

Aggravation of preexisting hypertension 30 (13.3) 21 (11.3) 9 (23.1)

New onset of protein in urine 53 (23.6) 38 (20.4) 15 (38.5)

Aggravation of preexisting proteinuria 3 (1.3) 1 (0.5) 2 (5.1)

Epigastric pain 0 0 0

Visual disturbances 0 0 0

Abnormal uterine perfusion 53 (23.6) 45 (24.2) 8 (20.5)

Partial HELLP syndrome 7 (3.1) 6 (3.2) 1 (2.6)

Height of neonate, cm 49 (47–50) 50 (48–50) 47 (44–50)

Weight of neonate, g 2,950 (2,440–3,350) 2,980 (2,600–3,390) 2,310 (1,800–3,080)

BMI, body mass index; HELLP, hemolysis, elevated liver enzymes, low platelet count.
aData are reported as median (interquartile range), unless stated otherwise.
bp-values were calculated using the Mann–Whitney U-test for continuous variables and Fisher’s exact test for categorical variables. Statistically significant differences were observed

between women who did not develop preeclampsia at any time and women who developed preeclampsia for the following characteristics: gestational age at delivery (p< 0.001), systolic

blood pressure at baseline (p < 0.001), diastolic blood pressure at baseline (p < 0.001), maximum systolic blood pressure (p < 0.001), maximum diastolic blood pressure (p < 0.001),

pre-pregnancy BMI (p < 0.001), height of neonate (p < 0.001), weight of neonate (p < 0.001), and new onset of protein in urine (p = 0.022). For the remaining characteristics, p-values

were as follows between the two groups: age (p = 0.488), gestational age at visit 1 (p = 0.327), new onset of hypertension (p = 1), aggravation of preexisting hypertension (p = 0.067),

aggravation of preexisting proteinuria (p = 0.078), suspected intrauterine growth restriction or abnormal uterine perfusion (p = 0.684), and partial HELLP syndrome (p = 1).
cSome women had suspected preeclampsia for more than one reason.

did not allow for analysis of the sFlt-1/PlGF ratio to predict
these outcomes.

Correlation Between the Soluble fms-Like
Tyrosine Kinase 1/Placental Growth Factor
Ratio and Time to Delivery
Data for analysis of sFlt-1/PlGF ratio and time to delivery were
available for 223 eligible participants. Higher sFlt-1/PlGF ratios
were associated with increasingly shorter pregnancy duration
leading to preterm delivery (Figure 3), both for women who
developed preeclampsia and for those who did not. With the
use of Cox regression analysis, the likelihood of imminent
delivery (day of test) was 3.3-fold (95% CI, 2.1–5.1) higher in
women with an sFlt-1/PlGF ratio >38 vs. ≤38, irrespective of
preeclampsia status.

DISCUSSION

The present sub-analysis validates the predictive value of
the sFlt-1/PlGF ratio cutoff of 38 for short-term prediction
of preeclampsia, FAOs, and pre-term delivery in Chinese
women with clinically suspected preeclampsia. The high NPV
[97.3% (95% CI, 93.8–99.1)] of the sFlt-1/PlGF ratio (cutoff

≤38) observed in this sub-analysis allows clinicians to rule
out preeclampsia within 1 week in Chinese women with a
high degree of confidence, thus supporting clinical decision
making on whether to hospitalize patients or not. This has
the potential to reduce unnecessary hospitalizations and
interventions for women at low risk of preeclampsia, who
may instead be monitored and managed in an outpatient
setting. The sFlt-1/PlGF ratio >38 provides a PPV of
35.0% (95% CI, 20.6–51.7) for ruling in preeclampsia
within 4 weeks in Chinese women. This is higher than
that of other predictors such as high blood pressure, which
have been shown to have a PPV of 20% for detecting
preeclampsia (22).

For the first time, PROGNOSIS Asia demonstrated the
value of determining the sFlt-1/PlGF ratio for the short-term
prediction of preeclampsia and pregnancy-related adverse
outcomes in Asian women with signs and symptoms of
preeclampsia (18). The Chinese cohort showed findings
consistent with the overall PROGNOSIS Asia study population
(18). Baseline characteristics were comparable between the
Chinese cohort and the overall population; however, prevalence
of preeclampsia was higher in the Chinese cohort (17.3%)
compared with the overall population (14.4%). The NPVs for
ruling out preeclampsia within 1 week in the Chinese cohort
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FIGURE 1 | Performance of the sFlt-1/PlGF ratio for predicting preeclampsia within 1 and 4 weeks. (A) Distribution of sFlt-1/PlGF ratios at baseline for participants

who developed or did not develop preeclampsia within 1 week, within 4 weeks, and overall.a (B) Performance of the ratio for ruling out preeclampsia within 1 week

(blue) and ruling in preeclampsia within 4 weeks (orange). aThe boxes represent the first and third quartiles and the median value. The whiskers represent values that

are 1.5 × the IQR or shorter in cases where the minimal/maximal value lies within 1.5 × the IQR in log scale. AUC, area under the curve; CI, confidence interval; IQR,

interquartile range; PE, preeclampsia; PlGF, placental growth factor; sFlt-1, soluble fms-like tyrosine kinase 1.

and overall population were 97.3 and 98.6%, respectively.
While the PPV for ruling in preeclampsia within 4 weeks was
higher in the Chinese cohort (35.0%) vs. the overall population
(30.3%), this may be explained by a higher prevalence of
preeclampsia in the Chinese cohort compared with overall
prevalence (17.3 vs. 14.4%, respectively). The area under the
ROC curve for the Chinese cohort and overall population
was 92.8 and 91.0%, respectively, for ruling out any FAO
within 1 week, and 79.9 and 83.1%, respectively, for ruling
in any FAO within 4 weeks. The risk of imminent delivery
in women with an sFlt-1/PlGF ratio >38 vs. ≤38 was also
comparable between cohorts, with a 3.3-fold and 3.5-fold
higher risk observed in the Chinese cohort and overall
population, respectively. For all the above results, the 95%

CIs in the Chinese cohort overlapped with those from the
overall population.

Findings from the Chinese cohort were also consistent with
those of an exploratory sub-analysis of the Japanese cohort
from PROGNOSIS Asia (19). In the Japanese cohort, overall
prevalence of preeclampsia was lower compared with the Chinese
cohort (13.3 vs. 17.3%). Median blood pressure at baseline for
women who developed preeclampsia at any time was also lower
in the Japanese cohort (systolic, 138 vs. 146 mmHg; diastolic,
84 vs. 94 mmHg), while median age was higher in the Japanese
cohort compared with the Chinese cohort (35.0 vs. 31.0 years).

The NPV for ruling out preeclampsia within 1 week in the
Chinese cohort was lower than that of the Japanese cohort (97.3
vs. 100%), while the PPV for ruling in preeclampsia within 4
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TABLE 2 | Performance of the sFlt-1/PlGF ratio using a cutoff of 38 for short-term prediction of preeclampsia.

Preeclampsia NPV, % (95% CI) PPV, % (95% CI) Sensitivity, %

(95% CI)

Specificity, %

(95% CI)

Within 1 week 97.3 (93.8–99.1)a 22.5 (10.8–38.5) 64.3 (35.1–87.2) 85.3 (79.8–89.8)

Within 4 weeks 92.4 (87.6–95.8) 35.0 (20.6–51.7)a 50.0 (30.6–69.4) 86.8 (81.3–91.2)

CI, confidence interval; NPV, negative predictive value; PlGF, placental growth factor; PPV, positive predictive value; sFlt-1, soluble fms-like tyrosine kinase 1.
aPrimary study objectives; for rule out of preeclampsia within 1 week, an sFlt-1/PlGF ratio of ≤38 was used. For rule in of preeclampsia within 4 weeks, an sFlt-1/PlGF ratio of >38

was used.

TABLE 3 | Distribution of sFlt-1/PlGF ratios by FAO status within 1 and 4 weeks in all women and by preeclampsia status.a

FAO status (without/with preeclampsiab) N sFlt-1/PlGF ratio,

median (IQR)

FAO within 1 week 8 208.6 (105.8–431.3)

Women without preeclampsia within 1 week 5 124.8 (86.9–195.9)

Women with preeclampsia within 1 week 3 435.3 (221.3–611.5)

No FAO within 1 week 213 7.2 (3.4–21.8)

Women without preeclampsia within 1 week 202 7.1 (3.4–20.8)

Women with preeclampsia within 1 week 11 67.7 (4.4–417.4)

FAO within 4 weeks 28 119.4 (17.0–310.7)

Women without preeclampsia within 4 weeks 18 67.9 (5.2–124.8)

Women with preeclampsia within 4 weeks 10 376.2 (198.1–435.3)

No FAO within 4 weeks 193 6.8 (3.4–19.7)

Women without preeclampsia within 4 weeks 176 6.5 (3.4–18.2)

Women with preeclampsia within 4 weeks 17 22.7 (4.4–42.7)

FAO, fetal adverse outcome; HELLP, hemolysis, elevated liver enzymes, low platelet count; IQR, interquartile range; PlGF, placental growth factor; sFlt-1, soluble fms-like tyrosine kinase 1.
a221 participants from China were eligible for this analysis.
bPreeclampsia/eclampsia/HELLP syndrome.

weeks was higher in the Chinese cohort compared with the
Japanese cohort (35.0 vs. 32.4%). As previously stated, this
may be attributed to the higher prevalence of preeclampsia
in the Chinese cohort compared with the Japanese cohort
(17.3 vs. 13.3%). The area under the ROC curve for ruling
out any FAO within 1 week was lower in the Chinese cohort
compared with the Japanese cohort (92.8 vs. 93.0%), while
risk of imminent delivery in women with an sFlt-1/PlGF
ratio >38 vs. ≤38 was higher in the Chinese cohort (3.3-
fold vs. 2.8-fold). Again, for all of the above results, 95%
CIs in the Chinese cohort overlapped with those from the
Japanese cohort.

Our findings were also in line with those of the PROGNOSIS
study, in which a 17.8% incidence rate of preeclampsia
and/or HELLP syndrome was reported in the validation
cohort (74.5% Caucasian) (16). Baseline characteristics were
comparable between the Chinese cohort and the PROGNOSIS
validation cohort. Moreover, predictive performance of the sFlt-
1/PlGF ratio was similar between the PROGNOSIS validation
cohort and the Chinese cohort for NPV for ruling out
preeclampsia within 1 week (99.3 vs. 97.3%), PPV for ruling
in preeclampsia within 4 weeks (36.7 vs. 35.0%), and area
under the ROC curve (1 week, 86.1 vs. 75.6%; 4 weeks,
82.3 vs. 72.7%).

The present findings are also consistent with data from the
randomized Interventional Study Evaluating the Short-Term
Prediction of Preeclampsia/Eclampsia In Pregnant WomenWith
Suspected Preeclampsia (INSPIRE) study, which examined the
clinical utility of the sFlt-1/PlGF ratio using a cutoff of 38 (23).
The NPV for ruling out preeclampsia within 1 week in the
present analysis was 97.3% compared with 100% in INSPIRE
(with standard clinical management plus sFlt-1/PlGF ratio; 99.2%
using the ratio only).

The findings of this analysis are applicable to Chinese women
with clinically suspected preeclampsia and are supported by
previous studies demonstrating the predictive value of the sFlt-
1/PlGF ratio using a cutoff of 38 in Asian and Caucasian
women (16, 18). The potential value of the sFlt-1/PlGF ratio may
also extend beyond the prediction of preeclampsia, with other
investigators reporting the utility of the ratio for aiding in the
diagnosis of early-onset preeclampsia in Chinese women (5, 10).

A strength of this sub-analysis was the use of a well-
defined cohort recruited across multiple centers in China.
Furthermore, diagnostic criteria were based on ISSHP criteria,
ensuring comparability of study results with the PROGNOSIS
and PROGNOSIS Asia studies (16). However, our analysis
has some limitations. As an exploratory sub-analysis of the
PROGNOSIS Asia study, the analysis was not powered for the
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FIGURE 2 | Performance of the sFlt-1/PlGF ratio for predicting FAOs within 1 and 4 weeks.a (A) Distribution of the sFlt-1/PlGF ratio at baseline according to FAO

status and preeclampsia status within 1 week and (B) within 4 weeks.b (C) Performance of the sFlt-1/PlGF ratio for short-term prediction of FAOs within 1 week and

(D) within 4 weeks. aA total of 221 participants from China were eligible for this analysis. bThe boxes represent the first and third quartiles and the median value. The

whiskers represent values that are 1.5 × the IQR or shorter in cases where the minimal/maximal value lies within 1.5 × the IQR in log scale. AUC, area under the

curve; CI, confidence interval; FAO, fetal adverse outcome; IQR, interquartile range; PlGF, placental growth factor; sFlt-1, soluble fms-like tyrosine kinase 1.

Chinese cohort presented but rather for the primary analysis
of PROGNOSIS Asia. Herein, we used the Elecsys sFlt-1 and
PlGF immunoassays to apply the sFlt-1/PlGF ratio cutoff of
38 to predict preeclampsia, but the use of assays from other
manufacturers may require a different optimal cutoff. For
example, it has been reported that cutoffs for the Elecsys sFlt-
1/PlGF ratio are not transferrable to the Brahms Kryptor sFlt-
1/PlGF immunoassay (24, 25). In addition, PROGNOSIS Asia
was an observational, rather than interventional, study. Further

studies should evaluate the real-world utility of the sFlt-1/PlGF
ratio for predicting preeclampsia in China.

CONCLUSIONS

This sub-analysis of the Chinese cohort of the PROGNOSIS
Asia study confirms the high predictive performance of the
Elecsys sFlt-1/PlGF ratio cutoff of 38 for short-term prediction
of preeclampsia in Chinese women. The high NPV of 97.3% may
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FIGURE 3 | Distribution of complete pregnancy duration according to sFlt-1/PlGF ratio at baseline visit by overall preeclampsia status.a,b aA total of 223 participants

from China were eligible for this analysis. bThe boxes represent the first and third quartiles and the median value. The whiskers represent values that are IQR or shorter

in cases where the minimal/maximal value lies within 1.5 × the IQR. The boxes represent the median and IQR in log scale. IQR, interquartile range; PE, preeclampsia;

PlGF, placental growth factor; sFlt-1, soluble fms-like tyrosine kinase 1.

enable physicians to rule out preeclampsia within 1 week, which
may help to prevent unnecessary hospitalization of women with
suspected preeclampsia.
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