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Abstract

Preeclampsia is a common complication during pregnancy that significantly affects both
maternal and fetal health. In recent years, aspirin has garnered widespread attention as an
important medication for preventing preeclampsia. This review examines the effects of
aspirin administration at various gestational stages on the risk of developing preeclampsia,
analyzing relevant research findings and theoretical foundations. Additionally, the review
discusses the optimal timing and dosage of aspirin in this context. Through a comprehensive
analysis of existing literature, this article aims to provide guidance for clinical practice in
the prevention of preeclampsia.
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1 Introduction

1.1 Preeclampsia: Definition and Clinical Manifestations

Preeclampsia is a pregnancy-specific disorder characterized by the onset of hypertension and
proteinuria after 20 weeks of gestation. Clinically, it presents with symptoms such as severe
headaches, visual disturbances, abdominal pain, and edema. The condition can escalate to eclamp-
sia, which involves seizures and poses significant risks to bothmother and fetus, potentially leading
to maternal and fetal mortality if left untreated[1]. The pathophysiology of preeclampsia is com-
plex, involving placental dysfunction, maternal immune response, and cardiovascular changes.
Understanding these clinical manifestations is crucial for timely diagnosis and management, as
early intervention can mitigate severe complications.

1.2 Epidemiology of Preeclampsia

Epidemiologically, preeclampsia affects approximately 2 �8% of pregnancies globally, with a
higher prevalence observed in certain populations, such as those with a history of hypertension
or obesity[2]. The incidence is also influenced by factors such as maternal age, with advanced
maternal age correlating with a higher risk of severe manifestations of the disease[3]. Addition-
ally, the condition is more prevalent in first-time pregnancies and among women with a family
history of preeclampsia. The rising rates of preeclampsia are concerning, particularly in light of
increasing maternal age and obesity rates in many countries, underscoring the need for effective
preventive strategies.

1.3 Aspirin as a Preventive Measure

Aspirin has been widely studied for its potential role in preventing preeclampsia, particularly in
high-risk populations. Low-dose aspirin is thought to work by inhibiting platelet aggregation
and improving uteroplacental blood flow, thereby reducing the risk of placental ischemia, a key
contributor to preeclampsia[4]. Current guidelines recommend the use of low-dose aspirin for
women at high risk of developing preeclampsia, starting as early as the first trimester[5]. The
research surrounding the efficacy and safety of aspirin in this context is critical, as it could lead to
improved maternal and fetal outcomes.

1.4 Purpose of the Review

The purpose of this review is to evaluate the current evidence regarding the effectiveness of low-
dose aspirin in preventing preeclampsia, particularly in high-risk populations. By synthesizing
the latest findings, this review aims to highlight the importance of early intervention and the
potential for aspirin to serve as a valuable tool in the management of preeclampsia, ultimately
contributing to better health outcomes for mothers and their infants[6].



Hang GAO,et al. 69

2 Aspirin as a Therapeutic Approach in the Prevention andManagement
of Preeclampsia

2.1 Pathogenesis and Risk Factors of Preeclampsia

Preeclampsia (PE) is a complex pregnancy-related disorder characterized by hypertension and
proteinuria, affecting approximately 5–8% of pregnancies globally. The pathogenesis of PE is
multifaceted, involving maternal, placental, and fetal factors. One key mechanism is the failure of
trophoblastic cells to adequately remodel the maternal spiral arteries, leading to placental ischemia
and the subsequent release of factors that cause systemic endothelial dysfunction and hypertension.
This is further compounded by issues with immune tolerance at the maternal-fetal interface,
potentially resulting in an exaggerated inflammatory response that contributes to the clinical
manifestations of PE[7].

Risk factors for developing PE include a history of hypertension, obesity, diabetes, and ad-
vanced maternal age. Studies have shown that genetic predispositions, such as polymorphisms
in genes related to immune response and endothelial function, may also play a role in the de-
velopment of PE[8]. Furthermore, environmental factors such as dietary habits and exposure to
toxins have been implicated in the pathogenesis of this condition[9]. The interplay between these
factors is complex, suggesting that a multifactorial approach is necessary to fully understand and
potentially prevent PE.

Recent research has also highlighted the role of microRNAs and long non-coding RNAs in
the regulation of gene expression during placentation, which may contribute to the pathophysi-
ology of PE[10]. Additionally, elevated levels of inflammatory markers, such as S100A9, have been
associated with increased secretion of soluble endoglin and IL-1β, further exacerbating hyperten-
sion through the activation of the NLRP3 inflammasome[11]. Understanding these mechanisms
and risk factors is crucial for developing effective prevention and management strategies for PE.

2.2 Mechanisms of Aspirin in Preventing Preeclampsia

Aspirin has been widely studied for its role in the prevention of preeclampsia, particularly in high-
risk populations. The primary mechanism by which aspirin exerts its protective effects is through
the inhibition of platelet aggregation and the reduction of thromboxane A2 synthesis, which
subsequently improves uteroplacental blood flow and reduces the risk of placental ischemia[12].
Low-dose aspirin has been shown to enhance the production of prostacyclin, a potent vasodilator,
which counteracts the vasoconstrictive effects of thromboxane[13].

Moreover, aspirin’s anti-inflammatory properties play a significant role in modulating the
immune response at the maternal-fetal interface. By reducing the levels of pro-inflammatory cy-
tokines and promoting an anti-inflammatory environment, aspirin may help maintain immune
tolerance and prevent the exaggerated inflammatory response that characterizes PE[14]. Recent
studies have also indicated that aspirin may influence the expression of genes involved in tro-
phoblast cell survival and apoptosis, thereby promoting healthy placentation and reducing the
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risk of PE[15].
The timing and dosage of aspirin administration are critical factors influencing its effective-

ness. Evidence suggests that initiating low-dose aspirin therapy before 16 weeks of gestation can
significantly reduce the incidence of PE in women with identifiable risk factors[16]. Additionally,
the combination of aspirin with other therapeutic agents, such as apocyanin, has shown promise
in enhancing the protective effects against PE by activating key signaling pathways[17]. Overall,
understanding the multifaceted mechanisms of aspirin in the prevention of preeclampsia is vital
for optimizing treatment strategies and improving maternal and fetal outcomes.

2.3 Current Research Status of Aspirin Use at Different Gestational Weeks

2.3.1 Effects of Aspirin Use in Early Pregnancy

Early pregnancy is a critical period during which the risk of developing complications such as
preeclampsia can be significantly influenced by pharmacological interventions. Numerous stud-
ies have investigated the effects of low-dose aspirin (LDA) during this stage. Research indicates
that initiating aspirin therapy before 11 weeks of gestation can lead to a notable reduction in the
incidence of preeclampsia among high-risk populations, particularly in women with a history of
hypertensive disorders in previous pregnancies or those with chronic hypertension[18][19]. The
mechanisms by which aspirin exerts its protective effects include modulation of placental blood
flow and reduction of inflammatory markers, which are often elevated in preeclampsia[20][21].
A meta-analysis has suggested that early administration of aspirin not only lowers the risk of
preeclampsia but also improves perinatal outcomes, including reduced rates of preterm birth and
low birth weight[22]. However, the optimal timing and dosage remain subjects of ongoing re-
search, with some studies advocating for individualized approaches based on specific risk fac-
tors[23]. （Figure 1）

2.3.2 Risk Assessment in Mid-Pregnancy

As pregnancy progresses into the mid-gestational period, the assessment of risks associated with
continued aspirin use becomes essential. During this stage, the potential benefits of aspirin must
be weighed against possible adverse effects. Current literature suggests that the use of low-dose
aspirin in mid-pregnancy is generally considered safe, but careful monitoring is required, es-
pecially for women with preexisting conditions such as diabetes or hypertension[24][19]. Studies
have shown that mid-pregnancy is characterized by significant physiological changes, including
alterations in hemodynamics and placental function, which may influence the efficacy of as-
pirin[25]. Additionally, the risk of bleeding complications, particularly in women with certain co-
agulopathies or those undergoing invasive procedures, necessitates a thorough risk assessment[26].
Thus, while aspirin continues to be recommended for high-risk populations, clinicians are ad-
vised to evaluate individual risk profiles and adjust treatment protocols accordingly[27]. （Figure
2）
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FIGURE 1 

Forest plot of outcomes by ethnicity and race, High-Risk Aspirin (HRA) study 

There was no significant impact of aspirin in the prevention of preeclampsia among 

subjects at highrisk, including when stratified by race or ethnicity.CI, confidence 

interval.Tolcher et al. Impact of ethnicity and race on aspirin for preeclampsia 

prevention. AJOG MFM 2020. 

Figure 1: Forest plot of outcomes by ethnicity and race, High-Risk Aspirin (HRA) study
There was no significant impact of aspirin in the prevention of preeclampsia among subjects
at highrisk, including when stratified by race or ethnicity.CI, confidence interval.Tolcher et al.
Impact of ethnicity and race on aspirin for preeclampsia prevention. AJOG MFM 2020.

2.3.3 Safety and Efficacy in Late Pregnancy

In late pregnancy, the safety and efficacy of aspirin use require careful consideration, especially
as the focus shifts toward managing labor and delivery outcomes. Research indicates that the
continuation of low-dose aspirin is generally safe up to the third trimester, but its use should be
individualized based on maternal and fetal health status[28]. Late pregnancy is often associated
with increased risks of placental abruption and postpartum hemorrhage, raising concerns about
the potential for aspirin to exacerbate these conditions[22]. However, evidence suggests that the
benefits of aspirin in preventing preeclampsia and improving placental perfusion may outweigh
the risks in selected populations[27]. Moreover, ongoing studies are exploring the impact of aspirin
on long-term maternal and neonatal outcomes, with preliminary findings indicating that appro-
priate use may lead to favorable results in terms of maternal blood pressure management and fetal
growth parameters[24][20]. Thus, while late pregnancy presents unique challenges, aspirin remains
a valuable tool in the management of high-risk pregnancies when used judiciously.
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FIGURE 2 

Forest plot of outcomes by ethnicity and race, Low-Risk Aspirin (LRA) study  

The efficacy of aspirin for prevention among subjects at a low risk of the occurrence 

of preeclampsiawas observed to be significant only among non-Hispanic white 

women and not among non-Hispanicblack or Hispanic women.CI, confidence 

interval.Tolcher et al. Impact of ethnicity and race on aspirin for preeclampsia 

prevention. AJOG MFM 2020 

Figure 2: Forest plot of outcomes by ethnicity and race, Low-Risk Aspirin (LRA) study
The efficacy of aspirin for prevention among subjects at a low risk of the occurrence of preeclamp-
siawas observed to be significant only among non-Hispanic white women and not among non-
Hispanicblack or Hispanic women.CI, confidence interval.Tolcher et al. Impact of ethnicity and
race on aspirin for preeclampsia prevention. AJOG MFM 2020

2.4 Current Research Status of Aspirin in the Prevention of Preeclampsia (PE)

The use of low-dose aspirin in the prevention of preeclampsia (PE) has garnered significant at-
tention in both domestic and international research communities. Preeclampsia is a pregnancy
complication characterized by high blood pressure and potential damage to other organ systems,
particularly the liver and kidneys. The pathophysiology of PE is complex, involving placental
dysfunction, inflammatory processes, and endothelial dysfunction. Recent studies suggest that
low-dose aspirin may help mitigate these risks by improving placental blood flow and reducing
systemic inflammation. For example, a study conducted in China indicated that administering
aspirin at a dosage of 75 mg daily effectively reduces the incidence of preeclampsia in high-risk
pregnancies, demonstrating its potential as a preventive measure in clinical settings[29].

Internationally, numerous studies have examined the efficacy of low-dose aspirin in prevent-
ing PE. One notable study developed a prediction model for first-trimester preterm preeclampsia,
highlighting the importance of early intervention with low-dose aspirin in at-risk populations[30].
Additionally, a systematic review emphasized aspirin’s role in reducing the risk of PE, particu-
larly in women with a history of the condition or other risk factors such as obesity and chronic
hypertension[31]. The International Federation of Gynecology and Obstetrics (FIGO) has also
published guidelines advocating the use of low-dose aspirin in high-risk pregnancies, underscor-
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ing its significance in contemporary obstetric care[32].
Furthermore, research into the biological mechanisms through which aspirin exerts its effects

on placental health has advanced. Phosphoproteomic studies have provided insights into how
aspirin may regulate apoptotic pathways in preeclampsia-like placental models, suggesting a di-
rect impact on placental cellular health[15]. These findings underscore the clinical implications of
aspirin use and highlight the need for further exploration into its pharmacological mechanisms.

In conclusion, the current landscape of research indicates a promising role for low-dose aspirin
in the prevention of preeclampsia. With growing evidence from both domestic and international
studies, aspirin appears to be an essential component in managing high-risk pregnancies. Ongo-
ing clinical trials and real-world studies will be crucial in further elucidating the optimal use of
aspirin for PE prevention and its long-term effects on maternal and fetal outcomes.

2.5 Recommendations from Various National Guidelines on Aspirin for Preeclampsia
Prevention

Aspirin has emerged as a key intervention in the prevention of preeclampsia, with various national
guidelines endorsing its use for high-risk pregnant women. The American College of Obstetri-
cians and Gynecologists (ACOG) recommends low-dose aspirin (81 mg) starting at 12 weeks of
gestation for women with a history of preeclampsia, chronic hypertension, or multiple gestations,
among other risk factors. Similarly, the National Institute for Health and Care Excellence (NICE)
in the UK supports aspirin prophylaxis for women identified as high-risk, emphasizing its role in
reducing the incidence of preeclampsia and its associated complications. In Australia, the Royal
Australian and New Zealand College of Obstetricians and Gynaecologists (RANZCOG) also ad-
vocates for the use of low-dose aspirin in their guidelines, aligning with evidence suggesting its
efficacy in high-risk populations. Recent studies underscore the importance of educational inter-
ventions to improve adherence to aspirin therapy among pregnant women, highlighting a gap in
knowledge that could affect clinical outcomes[33]. Overall, the consensus across these guidelines
reflects a growing recognition of aspirin’s potential benefits in preventing preeclampsia, though
variations in recommendations underscore the need for tailored approaches based on individual
risk assessments.

2.6 Challenges in Clinical Practice and Future Research Directions

The implementation of aspirin for preeclampsia prevention faces several challenges in clinical
practice. One significant issue is the underutilization of aspirin prophylaxis, particularly in un-
derserved populations. A study conducted in Sub-Saharan Africa revealed a missed opportunity
for aspirin prophylaxis, indicating systemic barriers that prevent high-risk women from receiving
appropriate care[34]. Additionally, variability in guidelines and the lack of standardized protocols
can lead to confusion among healthcare providers regarding when and how to initiate aspirin
therapy. The need for effective strategies to improve the utilization of aspirin in high-risk cohorts
is evident, as demonstrated by recent research aimed at enhancing adherence through educational
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initiatives[35].

2.6.1 Limitations of Existing Research

Despite the growing body of evidence supporting aspirin’s role in preeclampsia prevention, exist-
ing research has notable limitations. Many studies are observational and may be subject to biases,
such as selection bias, which can affect the reliability of the findings. Furthermore, there is a lack
of consensus on the optimal dosage and timing for aspirin initiation, with some studies suggesting
that higher doses may be more effective than lower ones[36]. Additionally, the generalizability of
findings is often limited to specific populations, raising questions about the applicability of results
across diverse demographic groups. These limitations highlight the necessity for more robust,
randomized controlled trials to clarify the role of aspirin in various at-risk populations.

2.6.2 Future Research Needs and Potential Directions

Future research should focus on addressing the gaps identified in existing studies, particularly
through well-designed randomized controlled trials that explore the efficacy and safety of differ-
ent aspirin dosages and regimens. Investigating the biological mechanisms underlying aspirin’s
protective effects against preeclampsia could also provide valuable insights that inform clinical
practice. Moreover, research should prioritize understanding the socio-economic and cultural
factors that influence adherence to aspirin therapy among high-risk populations, as this knowl-
edge could guide the development of tailored interventions. The incorporation of technology,
such as mobile health applications, may also enhance patient education and compliance[37].

2.6.3 Development and Promotion of Clinical Guidelines

The formulation and dissemination of clinical guidelines for aspirin use in preeclampsia preven-
tion must be a collaborative effort involving obstetricians, researchers, and public health officials.
Guidelines should be regularly updated to reflect new evidence and should emphasize the impor-
tance of individualized risk assessment in determining aspirin therapy. Furthermore, strategies
to promote awareness and education among healthcare providers and patients are crucial for im-
proving adherence to guidelines. Engaging stakeholders in the guideline development process
can enhance acceptance and implementation in clinical settings. Ultimately, the successful inte-
gration of aspirin prophylaxis into routine prenatal care hinges on a concerted effort to address the
challenges identified and to foster an evidence-based approach to managing preeclampsia risk[38].

3 Conclusion

In summary, the effectiveness of aspirin in the prevention of preeclampsia has beenwell-documented,
with numerous studies highlighting its role in reducing the incidence of this serious pregnancy
complication. Aspirin, particularly in low doses, has emerged as a critical intervention for high-
risk populations, such as those with a history of preeclampsia, chronic hypertension, or other
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relevant risk factors. While the benefits of aspirin in mitigating the risk of preeclampsia are evi-
dent, the timing of administration is equally crucial.

The analysis of risks and benefits associated with aspirin use at various gestational ages reveals
a nuanced landscape. Early initiation of aspirin therapy—ideally before 16 weeks of gestation—
has shown the most promise in reducing the risk of preeclampsia. However, the potential side
effects, such as gastrointestinal bleeding or allergic reactions, must also be carefully considered
in the risk-benefit assessment. This highlights the need for personalized treatment approaches,
taking into account individual patient histories and risk profiles.

As we move forward, it is essential to balance the various findings from existing research while
acknowledging the heterogeneity of study populations. The variations in methodology, dosages,
and gestational timing across studies can lead to conflicting results. Future research should focus
on large-scale, multicenter trials that standardize these variables to provide clearer guidelines.
Additionally, the exploration of biomarkers that could predict which patients will benefit most
from aspirin therapy may enhance clinical decision-making.

In clinical practice, it is imperative to integrate these findings into patient care, ensuring
that healthcare providers are well-informed about the potential benefits of aspirin in prevent-
ing preeclampsia while also considering the associated risks. Education on the importance of
early screening and personalized care pathways will empower practitioners to make informed
decisions in collaboration with their patients.

In conclusion, while aspirin represents a promising strategy for the prevention of preeclampsia,
ongoing research and careful consideration of individual risk factors will be essential in optimizing
outcomes for pregnant individuals. The path forward should prioritize clarity in research findings
and a commitment to evidence-based practice, ultimately aiming for improved maternal and fetal
health.
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