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Background:Womenwith previous pre-eclampsia are at an increased risk of developing

recurrent pre-eclampsia. Intervention with low dose aspirin had been recommended

to reduce the incidence of recurrent pre-eclampsia. However, the association between

interventions and maternal and neonatal outcomes in subsequent pregnancies in women

with previous pre-eclampsia has not been fully studied.

Methods: In this prospective study, a total of 41 patients with previous pre-eclampsia

received low dose aspirin and active management (including psychological and

physiological intervention), between 10 to 28 weeks until 32 to 34 weeks in our regional

referral hospital. The recurrence of pre-eclampsia, and maternal and neonatal outcomes

in this pregnancy were analyzed and compared to our previous study which reported a

60% recurrence of pre-eclampsia in our regional referral hospital.

Results: Thirteen women with previous pre-eclampsia developed recurrent

pre-eclampsia. The time of onset or severity of pre-eclampsia in the previous pregnancy

was not associated with the incidence of recurrent pre-eclampsia. The time of onset of

previous pre-eclampsia was also not associated with the time of onset in subsequent

pre-eclampsia. However, the number of severe recurrent pre-eclampsia was significantly

reduced, compared to their first pregnancies. The number of SGA and stillbirth/neonatal

death was also significantly reduced in recurrent pre-eclampsia that was actively

managed, compared to their first pregnancies.

Conclusion: Despite the small sample size included in this study, our study

demonstrates that active obstetric management reduces the incidence of recurrent

pre-eclampsia, compared to our previous study, and reduces the severity of recurrent

pre-eclampsia. It also improves neonatal outcomes in recurrent pre-eclampsia. However,

because of no controls in this study, our findings need to confirmed by a case-control or

randomized clinical trial study.
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INTRODUCTION

Pre-eclampsia is a human-specific pregnancy disorder that is a
leading cause of maternal and neonatal mortality and morbidity.
It is clinically apparent only after 20 weeks of gestation or
within the first 4–6 weeks postpartum and is responsible for
about 70,000 maternal deaths and 500,000 fetal and neonatal
deaths annually worldwide. Although the exact pathogenesis
of pre-eclampsia is still unclear, a number of risk factors
includingmaternal age, obesity and history of pre-eclampsia have
been well-documented.

Although some studies have reported that pre-eclampsia is
more common in the first pregnancy, the incidence of recurrent
pre-eclampsia in a subsequent pregnancy is around 13 to 65%
(regional or ethnicity dependent) (1–3). Our previous study also
reported that the incidence of recurrent pre-eclampsia is 60%
in our regional referral hospital, with a large number of severe
and early onset cases (4). To date, no single biomarker has been
clinically useful for the prediction of the recurrent pre-eclampsia.
In addition, a history of pre-eclampsia also does not predict the
recurrence of pre-eclampsia in subsequent pregnancy. Therefore,
clinical intervention in pregnant women with a history of pre-
eclampsia is recommended in order to reduce the chances
of recurrence.

It has been reported that clinical intervention with low dose
aspirin, lowmolecular weight heparin, calcium supplementation,
or vitamin D supplementation has some benefits for reducing
the incidence of recurrent pre-eclampsia (5–8). Studies reported
that intervention with low dose aspirin or low molecular weight
heparin can, respectively, reduce 30 and 20% of recurrent
pre-eclampsia in women with previous pre-eclampsia (6–
8). Another study reported that vitamin D supplementation
can reduce 15% of recurrent pre-eclampsia (5). However,
most of these studies only focused on investigating the
role of these interventions in reducing the incidence of
recurrent pre-eclampsia. Whether there is a difference in
clinical characteristics between women with recurrent pre-
eclampsia and without recurrent pre-eclampsia, and whether
these interventions can affect maternal and neonatal outcomes
such as the time of onset or severity of recurrent pre-

eclampsia in women with previous pre-eclampsia have not
been fully studied. The One Child Policy in China ended
in October 2015 resulting in a significant increase in the
number of subsequent pregnancies. Therefore, we undertook
this prospective study to investigate whether low dose aspirin
and active obstetric management can affect the incidence
of recurrent pre-eclampsia in women with previous pre-
eclampsia. In women who had recurrent pre-eclampsia, we
also compared the difference in maternal and neonatal
outcomes between first pregnancy and subsequent pregnancy
in which low dose aspirin was administered and patients were
actively managed.

Abbreviations: BMI, Body mass index; SGA, Small for gestational age; ISSHP,

International Society for the Study of Hypertension in Pregnancy; ACOG, The

American College of Obstetricians and Gynecologists.

MATERIALS AND METHODS

This investigation conforms to the principles outlined in the
Declaration of Helsinki. This prospective study was approved
by the Ethics Committee of First Hospital of Xi’an Jiaotong
University, China (ref 2018-115).

Study Population
This prospective study was performed at one of the university
teaching hospitals serving a diverse urban and rural population

of approximately 8 million people in China. The First Hospital
of Xi’an Jiaotong University is the main maternal care referral
hospital in Xi’an city and large numbers of women with pre-
eclampsia, in particular those women with high risk such as
previous pre-eclampsia are referred to this hospital. A total
number of 50 pregnant women with previous pre-eclampsia who
came or referred to our high-risk obstetrics clinic were enrolled in
this study between 2015 and 2018. All the women were randomly
recruited. Women with multiple pregnancies, and underlying
medical disorders such as pulmonary and cardiac disease were
excluded from this study. Pregnancies conceived by in vitro
fertilization (IVF) were also excluded.

Of the 44 enrolled pregnant women, two patients were lost
during the follow-up in the third trimester and one patient had
a spontaneous abortion at 19 weeks of gestation due to cervical
incompetence. The remaining 41 patients gave a birth at our
hospital and data were collected and analyzed.

Data including maternal age, time of onset of previous and/or
current pre-eclampsia, severity of previous and/or current pre-
eclampsia, gestational week at delivery of previous and current
pregnancies, neonatal results in previous pregnancy, interval
between the two pregnancies, and pre-pregnancy BMI in this
pregnancy were recorded by obstetricians.

Pre-eclampsia was defined as a maternal systolic blood
pressure ≥140 mmHg and/or diastolic blood pressure ≥90
mmHg measured on two occasions separated by at least 6 h,
and proteinuria >300mg in a 24 h period, or impaired liver
function and lower platelet count, after 20 weeks of gestation
in accordance with guidelines of the International Society for
the Study of Hypertension in Pregnancy (ISSHP) in 2018 (9).
Maternal systolic blood pressure ≥160 mmHg and/or diastolic
blood pressure≥110 mmHg was defined as severe pre-eclampsia.
Pre-eclampsia occurring earlier than 34 weeks of gestation was
defined as early onset.

Small for gestational age (SGA) was defined birthweight under
10th percentile using the WHO fetal growth chart based on the
gestational age (10).

Active Management (Including Inpatient
and Outpatient Management)
Psychological and Physiological Intervention
To reduce the fear and anxiety in this current pregnancy
for patients who were recruited to this study, obstetricians
in our high-risk clinical team shared the experiences of
women with previous pre-eclampsia who did not develop pre-
eclampsia in subsequent pregnancies. The experiences included
the importance of antenatal visits or close monitoring including
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home blood pressure monitoring through the duration of
pregnancy as well as obstetricians or midwives’ contact. In
addition, obstetricians also educated the family members, in
particular the husband or partner about the risks of recurrent
pre-eclampsia and encouraged family members to build a relaxed
environment for pregnant women both at home and in the
workplace. These pregnant women were asked to visit a prenatal
clinic every 2–3 weeks, dependent on the maternal and fetal
conditions until 34 weeks. After 34 weeks, they were asked to
visit the prenatal clinic every week. Furthermore, because BMI
is one of the main risk factors for pre-eclampsia, obstetricians
recommended pregnant women who were overweight (BMI
> 23 kg/m2) or obese (BMI > 27.50 kg/m2) at the time of
first prenatal clinic to lose weight until their BMI neared 23
kg/m2 by monitoring their diet and exercise with guidance from
a nutritionist.

Medical Intervention
A total of 41 women with previous pre-eclampsia received
low-dose aspirin prophylaxis (100 mg/day) between 10 weeks
and 28 weeks of gestation until 32 to 34 weeks. Of them,
8 patients also received Low Molecular Weight Heparin
(LMWH) (4100IU/day) when they were diagnosed with APS
(antiphospholipid antibodies (aPLs) positive). The duration of
treatment was up to 34 weeks of gestation for those who did not
develop recurrent pre-eclampsia or up to 37 weeks of gestation
or 12 h before delivery for those who developed recurrent pre-
eclampsia. Patients were also given antihypertensive drugs such
as labetalol or nifedipine to control the blood pressure when their
systolic or diastolic blood pressure was over 130 or 80 mmHg
measured by 24 h ambulatory blood pressure monitoring, even
they have not developed pre-eclampsia yet.

Prescribing antihypertensive drug to women with a history
of pre-eclampsia, when their systolic or diastolic blood pressure
is over 130 or 80 mmHg measured by 24 h ambulatory blood
pressure monitoring, is our hospital protocol.

General Management
Based on the results from the routine liver and renal function
tests and echocardiography (ECG) monitoring, 24 h ambulatory

blood pressure measurement or liver and kidney ultrasound
were recommended to individual patients if it was necessary. In
addition, since not all the patients stayed in the hospital, daily
home blood pressure measurements were recommended to all
patients in order to monitor the trend of blood pressure to see
whether blood pressure increased or the maternal conditions
deteriorated. At least, one senior obstetrician was able to be
contacted during the study period, if women did not stay in
the hospital.

Statistical Analysis
Data were presented as mean and standard deviation (SD) or
number or percentage as appropriate. The statistical differences
in maternal age, gestational week at diagnosis, gestational week
at delivery, and stillbirth/neonatal death between first pregnancy
and subsequent pregnancy were assessed by the Mann-Whitney
U-test or Fisher’s exact test using the Prism software package.

The comparison between the severity or time of onset between
first pre-eclampsia and recurrent pre-eclampsia was assessed
by McNemar test using OpenEpi (Open Source Epidemiologic
Statistics for Public Health, Version. www.OpenEpi.com).
P < 0.05 were considered significant.

RESULTS

Overall, of the 41 recruited patients in this study, 13
(32%) patients developed recurrent pre-eclampsia. The clinical
parameters of patients who developed recurrent pre-eclampsia
and those who did not are summarized in Table 1. The mean
systolic or diastolic blood pressure was 153 ± 15 or 100 ± 8
mmHg, respectively, in patients who developed recurrent pre-
eclampsia. There was no statistical difference in maternal age,
BMI, and interval between the two pregnancies (p > 0.05).
The number of patients who had BMI ≥23 kg/m2 in the no
recurrence group was not statistically different to that in the
recurrent group (38 vs. 25%, p = 0.468). The mean start-time
of aspirin intervention was significantly earlier in patients who
did not develop recurrent pre-eclampsia compared to patients
who did (13 vs. 18 weeks, p = 0.01). The gestational weeks at
delivery and birthweight were significantly earlier or lower in
patients who developed recurrent pre-eclampsia than in patients
who did not (p < 0.001), but the number of SGA infants was
not statistically different between the two groups (p = 0.0951,
Table 1). In addition, the number of infants who went to the
neonatal intensive care unit (NICU) was significantly higher

TABLE 1 | Clinical parameters of patients with and without recurrent

pre-eclampsia.

Recurrent

pre-eclampsia

(n = 13)

No recurrent

pre-eclampsia

(n = 28)

P-value

Maternal age (year, mean

± SD)

32.3 ± 3.6 31.3 ± 3.6 0.531

Pre-pregnancy BMI (kg/m2)

in 2nd pregnancy

22.81 ± 2.5 23.04 ± 2.9 0.541

Interval between two

pregnancies (years, mean

± SD)

5.7 ± 3.8 4.2 ± 3.0 0.200

Systolic blood pressure

(mmHg, mean ± SD)

153 ± 15 <140 <0.001

Diastolic blood pressure

(mmHg, mean ± SD)

100±8 <90 <0.001

Time of starting

intervention (weeks/mean

± SD)

18 ± 7.7 13 ± 3.8 <0.001

Gravida

n = 2 7 (54%) 14 (50%) >0.999

n ≥ 3 6 (46%) 14 (50%)

Delivery week (weeks,

mean ± SD)

34+2 ± 2+2 38+1 ± 1+1
<0.001

Birthweight (g/mean ± SD) 2,177 ± 747 3,171 ± 453 <0.001

SGA (n, %) 2 (15%) 0 (0%) 0.0951

Admission to NICU (n, %) 11 (84%) 7 (25%) <0.001
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TABLE 2 | The association between severity or the time of onset in previous

pre-eclampsia and developing recurrent pre-eclampsia.

Previous

pre-eclampsia

(n = 41)

Recurrent

pre-eclampsia

(n, %)

No recurrent

pre-eclampsia

(n, %)

p-value

Severe form (n = 19) 9 (47%) 10 (53%) 0.091

Mild form (n = 22) 4 (18%) 18 (82%)

Early onset (n = 28) 10 (35%) 18 (65%) 0.492

Late onset (n = 13) 3 (23%) 10 (77%)

in patients in the recurrence group than the other (84 vs.
25%, p < 0.001).

We then analyzed the associations between the severity or
the time of onset of previous pre-eclampsia and the incidence
of recurrent pre-eclampsia. There were 9 (47%) patients with
previous severe pre-eclampsia (n= 19) who developed recurrent
pre-eclampsia (Table 2). In addition, there were 10 (35%)
patients with previous early onset pre-eclampsia (n = 28) who
developed recurrent pre-eclampsia (Table 2). Thus, there was
no association between the time of onset or severity of pre-
eclampsia in first pre-eclampsia and the incidence of recurrent
pre-eclampsia and the time of onset or severity of pre-eclampsia
in first pre-eclampsia (p = 0.492 or p = 0.091, respectively,
Table 2).

In patients with recurrent pre-eclampsia (n = 13), 9
(70%) patients developed early onset pre-eclampsia in the
subsequent pregnancy and 3 (23%) patients developed severe
pre-eclampsia. We next compared the time of onset or severity
of pre-eclampsia in the first pregnancy with that of the
subsequent pregnancy in these patients (Table 3). Six (66%)
patients with early onset pre-eclampsia in their first pregnancy
developed early onset pre-eclampsia in subsequent pregnancy.
Four (100%) patients with late onset pre-eclampsia in the
first pregnancy developed early onset pre-eclampsia in their
subsequent pregnancy. There was no statistical difference in
the incidence of early onset recurrent pre-eclampsia in patients
with early onset previous pre-eclampsia (p = 0.363, Table 3).
In addition, 3 (23%) patients with severe pre-eclampsia and 1
(25%) patients with mild pre-eclampsia in the first pregnancy
developed severe pre-eclampsia in subsequent pregnancy. The
incidence of developing severe recurrent pre-eclampsia was
significantly lower (p = 0.035, Table 3) in patients with previous
pre-eclampsia who were received active management. There
was no statistical difference in gestational weeks at delivery
between first and subsequent pregnancies in patients with
recurrent pre-eclampsia (p = 0.807). A total of 4 (30%)
stillbirth/neonatal death were recorded in their first pregnancy
in patients with recurrent pre-eclampsia, which was significantly
higher than the number of stillbirth/ neonatal death in
subsequent pregnancy (0%) (p < 0.0001). There was also no
difference in birthweight between the first and subsequent
pregnancies in patients with recurrent pre-eclampsia (2,224 vs.
2,177 g, p= 0.275).

We also analyzed the postnatal outcomes. There was no
stillbirth or neonatal death, and the mean birthweight was

TABLE 3 | Severity or time of onset between first and subsequent pregnancy in

patients with recurrent pre-eclampsia.

Subsequent pregnancy (n = 13)

Severe form

(n, %)

Mild form

(n, %)

P-value

First pregnancy

(n = 13)

Severe form (n = 9) 3 (27%) 6 (73%) 0.035

Mild form (n = 4) 1 (28%) 3 (72%)

Early onset

(n, %)

Late onset

(n, %)

First pregnancy

(n = 13)

Early onset (n = 9) 6 (75%) 3 (25%) 0.363

Late onset (n = 4) 4 (100%) 0 (0%)

2,775 g. The mean gestational age at delivery was 36+4. However
there were 18 infants who were admitted to NICU. Of 41
pregnant women with a history of pre-eclampsia, there were 25
(61%) women who received antihypertensive drugs. Of those
that received the antihypertensive drugs, 10 women developed
recurrent pre-eclampsia including 3 severe form and 7mild form.
The mean gestational age at delivery for these 3 women was
36+3, and the mean birthweight was 2,775 g. All these infants
who were born from 3 women with severe pre-eclampsia were
admitted to NICU. In contrast, in 16 women with a history
of pre-eclampsia who did not receive antihypertensive drugs, 3
women developed recurrent pre-eclampsia, including 1 severe
and 2 mild form.

DISCUSSION

In this prospective and observational study, we report that the
incidence of recurrent pre-eclampsia was 32% in patients with
a history of pre-eclampsia who received active management
including low dose aspirin. We also found that severity or
the time of onset of pre-eclampsia in the first pregnancy
was not associated with the development of recurrent pre-
eclampsia. In addition, early onset pre-eclampsia in the
first pregnancy was not associated with early onset pre-
eclampsia in the recurrent pre-eclamptic group. However, active
management including the low dose of aspirin can reduce
the rate of severe recurrent pre-eclampsia, compared to their
first pregnancies.

Although a history of previous pre-eclampsia does not predict
the recurrence of pre-eclampsia in subsequent pregnancies,
previous pre-eclampsia is one of the risk factors for the
development of recurrent pre-eclampsia. Clinical intervention
including low dose aspirin has been recommended by The
American College of Obstetricians and Gynecologists (ACOG)
and other guidelines to use in pregnant women with previous
pre-eclampsia in order to reduce the incidence of recurrent pre-
eclampsia (11, 12). Aspirin, a cyclooxygenase inhibitor with anti-
inflammatory and antiplatelet properties has been reported to
prevent or delay the onset of pre-eclampsia as well as reduce
stillbirth and preterm birth [reviewed in ACOG Committee
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Opinion No. 743 (11)]. The incidence of recurrent pre-eclampsia
is around 13% to 65% (regional or ethnicity dependent) in
subsequent pregnancies (1–3). We previously reported that 60%
of women experienced recurrent pre-eclampsia in our hospital
when they did not receive the current active management
protocol (4). The higher incidence of recurrent pre-eclampsia
is because that our hospital is a referral hospital and a large
number of severe or early onset pre-eclampsia are referred
to our hospital. We also followed the international protocol
in the previous study (4). However, in our current study,
we found the incidence of recurrent pre-eclampsia was 32%,
when patients with previous pre-eclampsia received active
management including low dose aspirin and antihypertensive
drugs when their systolic or diastolic blood pressure was over 130
or 80 mmHg. Our data showed a 53% reduction in developing
recurrent pre-eclampsia compared to our previous study (4).
Our finding is better than a recent study that reported a 30%
reduction in recurrent pre-eclampsia when low dose aspirin was
given (6).

Pre-eclampsia is divided into severe and mild forms, or
early onset and late onset forms according to the severity
or the time of onset. It has previously been reported that
women with early onset or severe pre-eclampsia in their first
pregnancy are at an increased risk of developing recurrent
pre-eclampsia (13, 14). However, our previous study reported
that the time of onset or severity of pre-eclampsia in their
first pregnancy was not associated with the incidence of
recurrent pre-eclampsia (4) suggesting the time of onset or
severity of pre-eclampsia are not risk factors for recurrent
pre-eclampsia (6). In our current study, we also found that
the severity or the time of onset in previous pre-eclampsia
was not associated with developing recurrent pre-eclampsia
in patients who received active management. A future study
with a large sample size should be performed to confirm
our findings. In addition, although our previous study (4)
suggested that women with early onset pre-eclampsia in
their first pregnancy are more likely to experience early
onset recurrent pre-eclampsia, in our current study we found
that the time of onset in previous pre-eclampsia was not
associated with the time of onset of recurrent pre-eclampsia
in patients who received active management. However, we
did find that the number of severe recurrent pre-eclampsia
cases was significantly reduced in patients who received active
management, compared to their first pregnancy. This data
suggests that active management including low dose aspirin can
reduce the severity of recurrent pre-eclampsia.

It is well-reported that the time of intervention is very
important. ACOG recommends that the optimal intervention
time is between 12 and 28 weeks of gestation (11). A recent meta-
analysis reported that when low-dose aspirin was given after 16
weeks, there was only a modest reduction in pre-eclampsia in
women with high risks of pre-eclampsia (15). Another meta-
analysis found a reduction in pre-term pre-eclampsia when
low-dose aspirin was given before 16 weeks (16). In contrast,
another meta-analysis study recently found that there was no
difference in the benefits of low-dose aspirin on the prevention
of pre-eclampsia regardless of whether the treatment started

before or after 16 weeks of gestation (17). For women with
previous pre-eclampsia, starting from 12 weeks of gestation
for aspirin intervention was recommended by USPSTE study
(the US Preventive Services Task Force) (8). In our current
study, the majority of patients (75%) received the intervention
at 10–12 weeks of gestation. Due to the limited sample size
we were not able to analyse the difference in recurrent pre-
eclampsia between patients who received the intervention at
10–12 weeks and after 12 weeks. However, our data showed
that the intervention time in patients without recurrent pre-
eclampsia was significantly earlier than that in patients with
recurrent pre-eclampsia (13 vs. 18 weeks). This suggests that
earlier intervention may have benefits in reducing the incidence
of recurrent pre-eclampsia.

Previous studies have reported that even in the absence
of recurrent pre-eclampsia, women with a history of pre-
eclampsia are at a higher risk of delivering an SGA infant
in their subsequent pregnancy (18). That study showed a
48% increase in delivery of an SGA infant in the subsequent
pregnancy in patients who did not develop recurrent pre-
eclampsia. However, in our current study we found that
no patient in the no recurrence group delivered an SGA
infant in their subsequent pregnancy. In addition, only 2
(15%) patients with recurrent pre-eclampsia delivered SGA
infants in their subsequent pregnancy. This data suggests
that even in patients with recurrent pre-eclampsia, active
management including low-dose aspirin can significantly reduce
the incidence of delivering SGA infants. In addition, we found
that there were 4 stillbirth/neonatal deaths in patients with
recurrent pre-eclampsia in their first pregnancy, but there was
none stillbirth/neonatal death in patients with recurrent pre-
eclampsia in their subsequent pregnancy when they received
active management.

There are some limitations in this prospective study. First,
the sample size was relatively small, as this study was performed
in a single maternal care referral hospital. Our study should
be repeated with a larger sample size to confirm our findings
including maternal and fetal outcomes in the future with multi
maternal centers. Second, due to the clinical practice protocol in
our hospital, we did not have a control group that did not receive
active management. Third, some of the clinical parameters such
as BMI in the first pregnancy were not available. Whether
controlling weight gain in subsequent pregnancy had benefits
on reducing recurrent pre-eclampsia needs to be studied in
the future.

CONCLUSION

Despite the small sample size included in this study, in this
prospective study, we demonstrate that active management
including administration of low dose aspirin starting from
10 to 12 weeks can reduce the incidence of recurrent pre-
eclampsia in women with previous pre-eclampsia, compared to
our previous study which reported 60% recurrent pre-eclampsia.
Active management can also reduce the incidence of severe
recurrent pre-eclampsia, reduce the risk of delivering an SGA
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infant and prevent stillbirth/neonatal death in patients with
recurrent pre-eclampsia. However, there were no controls who
did not receive active management in this study. Our findings
need to be further confirmed by a case-control or a randomized
clinical trial study.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed
and approved by the Ethics Committee of First Hospital
of Xi’an Jiaotong University, China (ref 2018-115). The
patients/participants provided their written informed consent to
participate in this study.

AUTHOR CONTRIBUTIONS

XD and XL: involved in patient recruitment reported in this
work. MH and SZ: data analysis. MT: involved in manuscript
draft. XL andQC: designed study and wrote themanuscript draft.
All authors were involved in the drafting, editing, and approval of
the manuscript for publication.

FUNDING

This study was supported by Shanxi Province Science and
Technology Development project, China (Grant No. 2020SF040)
and Shanxi Province International collaborative program (Grant
No. 2016KW-006).

ACKNOWLEDGMENTS

The authors thank all women who participated in this study.

REFERENCES

1. Lie RT, Rasmussen S, Brunborg H, Gjessing HK, Lie-Nielsen E, Irgens LM.

Fetal and maternal contributions to risk of pre-eclampsia: population based

study. BMJ. (1998) 316:1343–7. doi: 10.1136/bmj.316.7141.1343

2. Sibai BM, El-Nazer A, Gonzalez-Ruiz A. Severe preeclampsia-

eclampsia in young primigravid women: subsequent pregnancy

outcome and remote prognosis. Am J Obstet Gynecol. (1986)

155:1011–6. doi: 10.1016/0002-9378(86)90336-4

3. Sibai BM,Mercer B, Sarinoglu C. Severe preeclampsia in the second trimester:

recurrence risk and long-term prognosis. Am J Obstet Gynecol. (1991) 165

(5 Pt. 1):1408–12. doi: 10.1016/0002-9378(91)90379-6

4. Li XL, Chen TT, Dong X, Gou WL, Lau S, Stone P, et al. Early

onset preeclampsia in subsequent pregnancies correlates with early onset

preeclampsia in first pregnancy. Eur J Obstet Gynecol Reprod Biol. (2014)

177:94–9. doi: 10.1016/j.ejogrb.2014.03.043

5. Behjat Sasan S, Zandvakili F, Soufizadeh N, Baybordi E. The effects of

vitamin d supplement on prevention of recurrence of preeclampsia in

pregnant women with a history of preeclampsia. Obstet Gynecol Int. (2017)

2017:8249264. doi: 10.1155/2017/8249264

6. Tolcher MC, Chu DM, Hollier LM, Mastrobattista JM, Racusin DA, Ramin

SM, et al. Impact of USPSTF recommendations for aspirin for prevention

of recurrent preeclampsia. Am J Obstetr Gynecol. (2017) 217:365.e1–

8. doi: 10.1016/j.ajog.2017.04.035

7. Mello G, Parretti E, Fatini C, Riviello C, Gensini F, Marchionni

M, et al. Low-molecular-weight heparin lowers the recurrence rate

of preeclampsia and restores the physiological vascular changes in

angiotensin-converting enzyme DD women. Hypertension. (2005) 45:86–

91. doi: 10.1161/01.HYP.0000149950.05182.a3

8. LeFevre ML US. Preventive Services Task Force. Low-dose aspirin use for

the prevention of morbidity and mortality from preeclampsia: US. Preventive

Services Task Force recommendation statement. Ann Intern Med. (2014)

161:819–26. doi: 10.7326/M14-1884

9. Brown MA, Magee LA, Kenny LC, Karumanchi SA, Mccarthy FP, Saito S,

et al. The hypertensive disorders of pregnancy: ISSHP classification, diagnosis

and management recommendations for international practice. Pregnancy

Hypertens. (2018) 72:24–43. doi: 10.1161/HYPERTENSIONAHA.117.10803

10. Kiserud T, Piaggio G, Carroli G, Widmer M, Carvalho J, Neerup Jensen

L, et al. The world health organization fetal growth charts: a multinational

longitudinal study of ultrasound biometric measurements and estimated fetal

weight. PLoS Med. (2017) 14:e1002220. doi: 10.1371/journal.pmed.1002220

11. ACOGCommittee Opinion No. 743. Low-Dose aspirin use during pregnancy.

Obstet Gynecol. (2018) 132:e44–52. doi: 10.1097/AOG.0000000000002708

12. Barton JR, Sibai BM. Prediction and prevention of recurrent

preeclampsia. Obstet Gynecol. (2008) 112 (2 Pt. 1) 359–

72. doi: 10.1097/AOG.0b013e3181801d56

13. Magee LA, Pels A, Helewa M, Rey E, von Dadelszen PG, Canadian

Hypertensive Disorders of Pregnancy Working HDPWG, et al. The

hypertensive disorders of pregnancy (29.3). Best Pract Res Clin

Obstet Gynaecol. (2015) 29:643–57. doi: 10.1016/j.bpobgyn.2015.

04.001

14. Giannubilo SR, Landi B, Ciavattini A. Preeclampsia: what could

happen in a subsequent pregnancy? Obstet Gynecol Surv. (2014)

69:747–62. doi: 10.1097/OGX.0000000000000126

15. Roberge S, Nicolaides K, Demers S, Hyett J, Chaillet N, Bujold E. The role of

aspirin dose on the prevention of preeclampsia and fetal growth restriction:

systematic review and meta-analysis. Am J Obstet Gynecol. (2017) 216:110–

20.e6. doi: 10.1016/j.ajog.2016.09.076

16. Roberge S, Bujold E, Nicolaides KH. Aspirin for the prevention of

preterm and term preeclampsia: systematic review and metaanalysis.

Am J Obstet Gynecol. (2018) 218:287–93.e1. doi: 10.1016/j.ajog.2017.

11.561

17. Meher S, Duley L, Hunter K, Askie L. Antiplatelet therapy before

or after 16 weeks’ gestation for preventing preeclampsia: an individual

participant data meta-analysis. Am J Obstet Gynecol. (2017) 216:121–

8.e2. doi: 10.1016/j.ajog.2016.10.016

18. Palatnik A, Grobman WA, Miller ES. Is a history of preeclampsia

associated with an increased risk of a small for gestational

age infant in a future pregnancy? Am J Obstet Gynecol. (2016)

215:355.e1–6. doi: 10.1016/j.ajog.2016.03.011

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Copyright © 2021 Dong, Han, Zeb, Tong, Li and Chen. This is an open-access article

distributed under the terms of the Creative Commons Attribution License (CC BY).

The use, distribution or reproduction in other forums is permitted, provided the

original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Medicine | www.frontiersin.org 6 April 2021 | Volume 8 | Article 658022

https://doi.org/10.1136/bmj.316.7141.1343
https://doi.org/10.1016/0002-9378(86)90336-4
https://doi.org/10.1016/0002-9378(91)90379-6
https://doi.org/10.1016/j.ejogrb.2014.03.043
https://doi.org/10.1155/2017/8249264
https://doi.org/10.1016/j.ajog.2017.04.035
https://doi.org/10.1161/01.HYP.0000149950.05182.a3
https://doi.org/10.7326/M14-1884
https://doi.org/10.1161/HYPERTENSIONAHA.117.10803
https://doi.org/10.1371/journal.pmed.1002220
https://doi.org/10.1097/AOG.0000000000002708
https://doi.org/10.1097/AOG.0b013e3181801d56
https://doi.org/10.1016/j.bpobgyn.2015.04.001
https://doi.org/10.1097/OGX.0000000000000126
https://doi.org/10.1016/j.ajog.2016.09.076
https://doi.org/10.1016/j.ajog.2017.11.561
https://doi.org/10.1016/j.ajog.2016.10.016
https://doi.org/10.1016/j.ajog.2016.03.011
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles

	Active Management Reduces the Incidence of Recurrent Pre-eclampsia and Improves Maternal and Fetal Outcomes in Women With Recurrent Pre-eclampsia
	Introduction
	Materials and Methods
	Study Population
	Active Management (Including Inpatient and Outpatient Management)
	Psychological and Physiological Intervention
	Medical Intervention
	General Management
	Statistical Analysis


	Results
	Discussion
	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	References


