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ABSTRACT 

Background: Foetal growth restriction (FGR) is a serious pregnancy complication associated 

with long-term adverse outcomes, neonatal morbidity, and stillbirth. Its primary causes include 

inadequate spiral arterial remodelling, endothelial dysfunction, and reduced placental 

perfusion. Low-dose aspirin (LDA) has been extensively studied for improving uteroplacental 

blood flow through its antiplatelet, anti-inflammatory, and vasodilatory effects. Initiating 

aspirin before 16 weeks of gestation significantly reduces FGR risk in high-risk pregnancies. 

Main Body: A literature review was conducted using PubMed and related databases to identify 

clinical trials, meta-analyses, and guideline statements assessing aspirin for FGR and 

preeclampsia prevention. Key search terms included low-dose aspirin, foetal growth 

restriction, preeclampsia, placental insufficiency, and pregnancy complications. Studies from 

India were reviewed separately to highlight regional evidence variations. Results: Randomized 

trials and meta-analyses indicate that aspirin enhances uteroplacental circulation, lowers 

preeclampsia risk, and reduces FGR incidence, particularly when started before 16 weeks at 
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100–150 mg daily. Safety outcomes are favourable, with minimal maternal or neonatal adverse 

effects at recommended doses. However, compliance and outcomes vary due to differences in 

healthcare access, antenatal care timing, and practices. In India, limited large-scale studies and 

inconsistent guidelines have hindered routine aspirin use in obstetric care. Conclusion: Low-

dose aspirin is a safe, cost-effective intervention that reduces FGR and associated 

complications when initiated early in high-risk pregnancies. Despite global recommendations, 

its use remains suboptimal in some regions, including India. Population-specific trials and 

standardized national protocols are needed to optimize clinical benefits. 
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1.INTRODUCTION 

Fetal growth restriction (FGR), which 

affects 5–10% of pregnancies globally, is 

still a major problem in obstetric care. It's a 

condition where the fetus doesn't reach its 

genetically set growth potential, which 

frequently results in higher risks of 

perinatal morbidity and death. The main 

cause of FGR is known to be placental 

insufficiency, however the pathogenesis is 

complex. Reduced placental function 

causes the growing fetus to receive 

insufficient oxygen and nutrients, which 

restricts growth and can lead to a number of 

negative consequences, such as preterm 

birth, stillbirth, and long-term 

neurodevelopmental damage.1,2 

One of the most studied prophylactic 

interventions for preventing FGR is low-

dose aspirin (LDA), a widely available and 

cost-effective antiplatelet agent. Aspirin is 

commonly prescribed during pregnancy to 

mitigate the risk of preeclampsia, a 

hypertensive disorder characterized by 

endothelial dysfunction and placental 

hypoperfusion, both of which contribute to 
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FGR.3 Its use in obstetrics is primarily 

based on its ability to inhibit platelet 

aggregation and reduce systemic 

inflammation, thereby improving placental 

perfusion and fetal growth. The mechanism 

of aspirin in preventing pre-eclampsia is 

shown in figure 1. However, the precise 

mechanisms by which aspirin exerts its 

protective effects against FGR remain as an 

area of active research.4 

Several clinical trials and meta-

analyses have evaluated the efficacy of 

aspirin in preventing FGR, with varying 

results. Studies indicate that the timing, 

dosage, and patient selection significantly 

influence aspirin’s effectiveness.4 Early 

initiation of aspirin therapy, particularly 

before 16 weeks of gestation, has been 

associated with greater benefits in reducing 

the incidence of FGR and related 

complications. Furthermore, emerging 

evidence suggests that personalized risk 

stratification, incorporating maternal risk 

factors and biomarkers, can optimize 

aspirin therapy and enhance clinical 

outcomes. Despite its potential benefits, 

concerns remain regarding aspirin’s safety 

and effectiveness in diverse populations. 

While most studies report minimal adverse 

effects, questions persist about the ideal 

dosage, duration of therapy, and its impact 

on neonatal health. Additionally, certain 

subgroups of pregnant women may not 

respond adequately to aspirin, possibly due 

to genetic variations affecting drug 

metabolism and response.5 

These uncertainties highlight the 

need for further research to refine aspirin’s 

role in preventing FGR and to develop 

targeted therapeutic strategies for at-risk 

pregnancies. This review explores the 

mechanistic pathways through which 

aspirin may prevent FGR, summarizes the 

key clinical findings regarding its efficacy 

and safety, and discusses the potential 

future directions in optimizing aspirin 

therapy for fetal growth restriction 

prevention. Understanding these aspects is 

crucial for improving maternal-fetal health 
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and reducing the burden of FGR-related 

complications worldwide.6 

 

Figure 1. Aspirin’s Mechanism in preventing pre-eclampsia.7 

 

2. MAIN BODY 

2.1 METHODS 

2.1.1 Data Sources 

A comprehensive literature search was 

conducted using PubMed, scopus, google 

scholar, and cochrane library databases to 

identify studies published between 2000 

and 2025. Additional resources such as 

national and international obstetrics 

guidelines (e.g., ACOG, WHO, NICE) and 

reference lists of selected articles were also 

screened.8 

2.1.2 Search Strategy 

The following keywords and MeSH terms 

were applied in different 

combinations: “low-dose aspirin”, “fetal 

growth restriction”, “intrauterine growth 

restriction”, “placental 

insufficiency”, “preeclampsia”, “pregnanc

y complications”, and “uteroplacental 

circulation”. Boolean operators (AND/OR) 

were used to refine results. 

2.1.3 Inclusion Criteria 

• Clinical trials (randomized or 

observational), meta-analyses, 



49                                                          International Journal of Community Pharmacy, Vol. 6, No. 3 
 

systematic reviews, and relevant 

narrative reviews 

• Studies focusing on the prevention 

of FGR or preeclampsia with aspirin 

therapy 

• Studies in both singleton and 

multiple pregnancies 

2.1.4 Exclusion Criteria 

• Case reports, editorials, and 

conference abstracts without 

sufficient data.9,10 

2.1.5 Data Extraction 

From each eligible study, information 

regarding population characteristics, 

aspirin dosage, timing of initiation, duration 

of therapy, outcomes (incidence of FGR, 

preeclampsia, perinatal morbidity and 

mortality), and safety endpoints were 

extracted. Where available, region-specific 

evidence (particularly from India and other 

low- and middle-income countries) was 

highlighted to address contextual 

differences.11 

 

2.2 CLASSIFICATION OF FGR 

FGR is classified into two major types: 

Early-onset FGR and Late-onset FGR 

2.2.1 Early-onset FGR (before 32 

weeks): Usually linked to maternal 

vascular problems, preeclampsia, or 

placental insufficiency. It frequently 

manifests as increased perinatal 

mortality and aberrant uterine artery 

Doppler findings.  

2.2.2 Late-onset FGR (beyond 32 

weeks): More common, less severe 

in appearance, and frequently linked 

to a small placental malfunction and 

an increased chance of stillbirth.12,13 

 

2.3 IMPORTANCE FOR OBSTETRICS  

FGR has a significant role in long-term 

neurodevelopmental problems, neonatal 

difficulties, and stillbirths. Later in life, it is 

linked to cardiovascular disorders, 

metabolic abnormalities, and hypoxia. 

Early detection and intervention, including 

the use of low-dose aspirin, are necessary to 

improve foetal outcomes.14 



50                                                          International Journal of Community Pharmacy, Vol. 6, No. 3 
 

2.3.1. Fetal Growth Restriction 

Epidemiology (FGR)  

A major public health concern, foetal 

growth restriction (FGR) affects 5–10% of 

babies worldwide. It is particularly 

prevalent in low- and middle-income 

countries (LMICs) due to poor nutrition, 

access to healthcare, and maternal health. 

FGR is a major cause of infant fatalities 

worldwide, contributing considerably to 

perinatal morbidity, stillbirths, and long-

term problems.15 Maternal, foetal, 

placental, and environmental variables are 

among the multifactorial risk factors for 

FGR. Hypertensive disorders, 

preeclampsia, diabetes, chronic renal 

disease, anaemia, and malnutrition are 

among the maternal risk factors. 

Furthermore, because of the decreased 

oxygen availability, smoking, substance 

misuse, and high-altitude pregnancies raise 

the risk of FGR.16 

Limited foetal growth is caused by 

placental failure, inadequate trophoblast 

invasion, and vascular insufficiency, 

whereas foetal causes include chromosomal 

abnormalities, congenital infections and 

multiple gestations.17Additionally 

important are socioeconomic factors such 

mother stress, poverty, and poor prenatal 

care. Early detection, maternal dietary 

interventions, aspirin prophylaxis, and 

better prenatal care especially in high-risk 

populations, are the main focuses of efforts 

to lower FGR.18 

 

2.4 PATHOPHYSIOLOGY 

Maternal risk factors such as hypertension, 

preeclampsia, malnutrition, and smoking 

play a crucial role in compromising normal 

placental development. These factors 

contribute to poor trophoblast invasion, 

resulting in the failure of proper placental 

implantation. Consequently, impaired spiral 

artery remodelling occurs, leading to high-

resistance uteroplacental circulation. This 

inadequate blood flow causes placental 

hypoxia and oxidative stress, triggering 

inflammatory responses, apoptosis, and 

placental dysfunction. The ensuing vascular 
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insufficiency further reduces maternal-

foetal blood exchange, increasing placental 

resistance. As a result, endothelial 

dysfunction develops due to an imbalance 

between vasodilators and vasoconstrictors, 

ultimately reducing oxygen and nutrient 

transport to the foetus. This cascade of 

events culminates in foetal growth 

restriction, characterized by chronic 

hypoxia, metabolic disturbances, and 

neurodevelopmental impairment.19,20 

 

2.5 ASPIRIN IN PREGNANCY 

Aspirin's antiplatelet, anti-inflammatory, 

and vasodilatory actions on the placenta are 

important in preventing foetal growth 

restriction (FGR).12 It improves 

uteroplacental circulation and stops 

excessive platelet aggregation by inhibiting 

cyclooxygenase-1 (COX-1) and lowering 

thromboxane A2 levels. In addition, aspirin 

inhibits oxidative stress and inflammatory 

cytokines, preventing vascular damage to 

the placenta.21 It also increases the 

generation of prostacyclin and nitric oxide, 

which causes vasodilation and better blood 

flow, which improves foetal growth and 

oxygenation. When combined, these 

strategies reduce the risk of FGR and 

preeclampsia.22 

 

2.5.1 The effect of aspirin on 

uteroplacental blood flow 

By blocking the powerful vasoconstrictor 

thromboxane A2, aspirin increases the 

generation of prostacyclin and nitric oxide, 

which causes vasodilation and lowers 

vascular resistance, hence improving 

uteroplacental perfusion. This promotes 

placental blood flow, improves spiral artery 

remodelling, and guarantees optimum 

foetal oxygenation.23 Aspirin prevents 

placental ischemia by lowering micro 

thrombosis and endothelial dysfunction, 

which in turn lowers the risk of 

preeclampsia and foetal growth restriction 

(FGR).24 

2.5.2 Aspirin during high-risk pregnancy 

Women who have a history of FGR, 

preeclampsia, thrombophilia, or other 
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conditions that increase their risk of FGR 

are advised to take aspirin. Aspirin 

decreases the incidence of hypertension, 

enhances placental blood flow, and lessens 

endothelial dysfunction in preeclampsia.25 

It improves uteroplacental circulation in 

thrombophilia by preventing placental 

micro thrombosis. The vasodilatory 

properties of aspirin help women with a 

history of FGR by maximizing foetal 

oxygenation and nutrition supply. A dose of 

100–150 mg per day and early beginning 

(12–16 weeks) decrease the risk of 

unfavourable pregnancy outcomes.26 The 

timing and dosage of aspirin to be 

administered for the prevention of FGR is 

shown in table 1. 

Table 1. Dosing of aspirin for FGR prevention27 

 

  

 

2.5.3 Safety profile of aspirin in pregnancy 

PARAMETER 

 

RECOMMENDATION JUSTIFICATION 

Ideal Start-Up Time Prior to 16 weeks of pregnancy, 

ideally between 12 and 16 weeks 

 

Aspirin can enhance spiral artery 

remodelling and placental implantation 

with early beginning, lowering the risk of 

FGR and preeclampsia. 

Advice Regarding Dosage 

 

75–150 mg daily, usually  

100–150 mg before bed 

 

Preventing preeclampsia and lowering 

placental vascular resistance are better 

achieved with higher dosages (≥100 mg).  

Therapy Duration 

 

Up to 36 weeks before delivery or 

gestation 

 

Aspirin's protective effects on placental 

blood flow are maintained when it is 

stopped prior to labour, lowering the risk 

of haemorrhage. 
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Low-dose aspirin is considered safe during 

pregnancy, especially for preventing 

preeclampsia and foetal growth restriction. 

Doses between 75–150 mg per day, started 

early (12–16 weeks) and continued until 

36–37 weeks, have shown significant 

benefits without major risks to the mother 

or baby. Studies confirm that low-dose 

aspirin does not increase the risk of 

bleeding or birth defects and is 

recommended by major health 

organizations like WHO and ACOG for 

high-risk pregnancies.28 As part of the 

safety profile of aspirin in pregnancy, the 

potential maternal and foetal risks must be 

considered. 

Maternal Hazards: The risk of postpartum 

haemorrhage (PPH) is increased by 

aspirin's inhibition of platelet aggregation, 

especially when anticoagulants are used 

along. With continuous treatment, some 

women may develop peptic ulcers, reflux, 

or gastritis. 

Foetal Risks: This includes complications 

related to neonatal bleeding. Aspirin may 

change the haemostasis of newborns, which 

raises the risk of brain haemorrhage if taken 

shortly before delivery, however this is 

uncommon. Ductus arteriosus constriction: 

Excessive dosages (>150 mg) may result in 

the ductus arteriosus closing too soon, 

which could harm the foetus's 

cardiovascular system.29,30  

2.5.4 Aspirin use in multiple 

pregnancies: effectiveness in twin and 

higher-order gestations.31 

The preventive pathway and clinical 

benefits of using low-dose aspirin in 

multiple pregnancies, such as twins or 

triplets, to reduce the risk of preeclampsia 

and foetal growth restriction (FGR). The 

process begins with the identification of 

multiple gestations, which are associated 

with an increased risk of preeclampsia and 

FGR due to heightened placental demand, 

vascular dysfunction, and endothelial 

stress. To counteract these complications, 

low-dose aspirin (100–150 mg/day) is 

recommended to be initiated between 12 

and 16 weeks of gestation. Early initiation 

is vital because it supports placental 
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development and improves blood flow 

during the critical early stages of 

pregnancy.  

The mechanism of action of aspirin 

includes inhibition of platelet aggregation 

through its antiplatelet effect, reduction of 

inflammation due to its anti-inflammatory 

property, and enhancement of 

uteroplacental blood flow via vasodilation. 

These effects together help in maintaining 

better placental perfusion and reducing 

oxidative stress. Continuous use of aspirin 

therapy until 36–37 weeks or until delivery 

has been shown to decrease the risk of 

preeclampsia by approximately 30%, 

reduce the incidence of foetal growth 

restriction, and improve birth weight and 

neonatal outcomes. Overall, the use of low-

dose aspirin in multiple pregnancies 

contributes to a safer pregnancy with 

reduced maternal and foetal adverse 

outcomes, ensuring a healthier outcome for 

both mother and baby.31 
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Figure 1. Aspirin use in multiple pregnancies: effectiveness in twin and higher-order gestations 

 

2.6 ASPIRIN AND LONG-TERM FETAL OUTCOMES 

The health and neurodevelopment of the 

unborn child have not been significantly 

harmed by low-dose aspirin use during 

pregnancy. Research shows no rise in 

cerebral palsy, congenital defects, or 

cognitive impairment. In fact, by enhancing 

placental perfusion and lowering foetal 

hypoxia, aspirin may have neuroprotective 

advantages. According to long-term follow-

ups, children exposed to aspirin during 

pregnancy appear to reach typical 

developmental milestones.32 Table 2 shows 

the aspirin resistance in pregnancy. 
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Table 2. Aspirin resistance in pregnancy 

FACTOR EFFECT ON ASPIRIN 

EFFICACY 

POTENTIAL SOLUTIONS 

Obesity Increased platelet activation and 

reduced aspirin bioavailability 

Higher aspirin dose (150 mg/day) 

Genetic variants (e.g., cox-1 

polymorphisms) 

Altered aspirin metabolism leads 

to incomplete platelet inhibition 

Genetic screening; alternative 

antiplatelet therapy 

Delayed absorption Reduced efficacy when taken in 

the morning due to circadian 

platelet activation 

Nighttime dosing enhances 

platelet inhibition 

Inadequate dosage Standard 75 mg dose may not be 

sufficient in high-risk pregnancies 

Increase to 100–150 mg/day 

 

Medication interactions NSAIDs compete with aspirin for 

COX-1 binding, reducing its 

effect 

Avoid NSAID co-administration 

Gastrointestinal PH variability Gastric acidity affects aspirin 

dissolution and absorption 

Use enteric-coated formulations or 

buffered aspirin 

Pre-Existing Platelet 

Hyperactivity 

Certain pregnancy conditions 

(e.g., preeclampsia, APS) cause 

persistent platelet activation 

Combination therapy (e.g., aspirin 

+ LMWH).33,34 

 

2.7 THE FUTURE OF ASPIRIN IN 

OBSTETRICS 

Recent studies propose that aspirin's 

benefits extend beyond foetal growth 

restriction (FGR) and preeclampsia. Its 

potential to lower stillbirth rates, improve 

IVF results, and avoid recurrent pregnancy 

loss is being investigated.35 The anti-

inflammatory and vascular properties of 

aspirin are also being studied for placenta-

mediated problems and gestational 

diabetes. Effectiveness may be improved 

by using customized dosage plans and 

novel biomarkers. Optimal timing, patient 
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selection, and combination therapy are 

being refined in ongoing trials to optimize 

benefits and minimize hazards.36 

 

2.8 ETHICAL CONSIDERATIONS IN 

ASPIRIN USE DURING PREGNANCY 

The Ethical issues of informed consent, 

mother autonomy, and risk-benefit balance 

are brought up by the prescription of aspirin 

during pregnancy. In order to ensure shared 

decision-making, clinicians must give 

patients clear, fact-based information 

regarding the advantages and possible 

hazards of aspirin. Particular attention must 

be paid to situations when access to prenatal 

care is restricted or health literacy is low. 

Patient autonomy is emphasized by ethical 

frameworks, which call for voluntary 

acceptance free from coercion.37 

Additionally, continuing research and open 

communication are required due to 

concerns regarding long-term foetal 

consequences. In the end, aspirin use ought 

to be consistent with maternal values and 

individual risk assessments.38 

 

3. CONCLUSION AND FUTURE 

DIRECTIONS 

Preventing foetal growth restriction (FGR) 

and preeclampsia, enhancing uteroplacental 

blood flow, and lowering unfavourable 

pregnancy outcomes are all made possible 

by low-dose aspirin. Its safety and 

effectiveness are currently supported by 

research, especially when started early (12–

16 weeks) at 100–150 mg/day. Aspirin 

resistance, the best dosage for obese 

women, and its function in multiple 

gestations are still being studied, though.  

Large-scale randomized studies can be 

carried out to improve international 

standards and broaden the use of aspirin in 

placental dysfunction disorders beyond its 

existing indications. Long-term foetal 

outcomes, genetic factors determining 

responsiveness, and customized aspirin 

therapy should be the main topics of future 

research.  
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