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Pre-eclampsia is characterized by the onset of
new hypertension and proteinuria after 20
weeks of gestation or the development of new
hypertension and end-organ dysfunction, with
or without proteinuria. Its early onset, rapid pro-
gression, and susceptibility to multiorgan dys-
function induction make it a leading cause of
maternal and perinatal morbidity and mortality.
However, the heterogeneity and complexity of
preeclampsia make it challenging to identify
at-risk pregnancies through pathophysiologic
methods before clinical symptoms appear, pos-
ing a significant hurdle for the accurate predic-
tion and precise treatment of preeclampsia.
Plasma free RNA (cfRNA) encompasses various
RNA molecules carrying unique information
about human tissues, rendering it a potent tool
for noninvasive monitoring of maternal, placen-
tal, and fetal conditions during pregnancy.

Zhou et al. [1] investigated cfRNA profiles in
715 healthy pregnant women and 202 preg-
nant women with preeclampsia before symp-
tom onset. They identified 77 differentially ex-
pressed genes, comprising 44% messenger
RNA and 26% microRNA, distinguishing moth-
ers with preterm preeclampsia from healthy
counterparts before symptoms emerged. The-
se genes also play a crucial functional role in
the physiology of preeclampsia. Two classifiers
were developed using 13 cfRNA features and
two clinical features (in vitro fertilization and
mean arterial pressure) to predict preterm and
early onset preeclampsia before diagnosis. In
the independent validation cohort, the pre-
term preeclampsia prediction model achieved
an 81% area under the curve and a 68% posi-
tive predictive value (preterm, n=46; control,

n=151). Additionally, in the external validation
cohort, the premature preeclampsia prediction
model demonstrated an 88% area under the
curve and a 73% positive predictive value (pre-
mature preeclampsia, n=28; control, n=234).

Moufarrej et al. [2] analyzed cfRNA levels in
404 blood samples obtained from 199 preg-
nant mothers at different time points: before
12 weeks, from 13 to 20 weeks, after 23
weeks, and post-delivery for each participant.
Comparing cfRNAs from preeclamptic and nor-
motensive mothers, they identified a total of
544 differentially expressed genes (DEGs) that
underwent alterations during pregnancy and
postpartum. Notably, the majority of these
DEGs (92%) were protein-coding genes, while
only 8% (43 DEGs) belonged to other types,
such as mitochondrial transfer RNAs and long-
chain non-coding RNAs. The changes in gene
expression were most significant before 20
weeks of gestation. Subsequently, the resear-
chers developed a logistic regression model
with an AUROC (Area under the receiver operat-
ing characteristic curve) of 0.99, specificity of
85%, and sensitivity of 100%, enabling the
identification of pregnant women at risk of
developing preeclampsia at or before 16 weeks
of gestation. The model was successfully vali-
dated on validation group 1 and two other inde-
pendent cohorts.

Rasmussen et al. [3] analyzed cfRNA in 2,539
plasma samples obtained from 1,840 preg-
nant women across eight independent cohorts.
These samples represented a diverse range of
ethnicities, nationalities, geographic locations,
socioeconomic backgrounds, and gestational
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ages, resulting in the most extensive and
diverse gestational transcriptome dataset col-
lected to date. The analysis unveiled the
potential to predict fetal gestational age and
reflect the physiological state of pregnancy
progression by examining the cfRNA transcrip-
tome in maternal plasma. Seven differentially
expressed genes- CLDN7, PAPPA2, SNORD14A,
PLEKH1, MAGEA10, TLEG, and FABP1 - were
identified. Notably, four of these genes (CLDN7,
PAPPA2, TLEG, and FABP1) have demonstrated
associations with preeclampsia or placental
development. Leveraging the known character-
ization of these genes, a logistic regression
model was developed to predict the probability
of preeclampsia. The model’s predictive perfor-
mance was thoroughly evaluated, demonstrat-
ing its effectiveness in predicting preeclampsia
with a sensitivity of 75%, a positive predictive
value of 32.3%, and an AUC of 0.82.

Munchel et al. [4] conducted a study involving
the collection and sequencing of blood sam-
ples from 40 pregnant women diagnosed with
pre-eclampsia, with an additional 73 women
serving as controls. Their aim was to identify
RNA changes that could potentially predict the
onset of preeclampsia. Through their investiga-
tion, they discovered over three dozen abnor-
malities in placental RNA associated with the
development of preeclampsia. Subsequently,
they developed a model for predicting preterm
preeclampsia with an accuracy ranging from
85% to 89%, validated at 72%.

In summary, cfRNA testing opens up a new set
of tools that can be used to address problems
that arise early in life. The use of this new meth-
od for early disease prediction will open up the
possibility of developing relevant therapies.
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