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Enoxaparin, a low-molecular-weight heparin, is a critical agent for 
anticoagulation during pregnancy due to its efficacy and safety. It is 
generally used as a prophylactic agent against venous thromboembo-
lism; a particularly serious and dangerous situation when occurring 
during pregnancy. However, the enoxaparin administration during 
pregnancy requires accurate dosing and monitoring. Complications 
as a result of prescribing mistakes highlight the need for competitive 
control strategies. This review attempts to examine the effects of se-
lected pharmacist-led interventions on enoxaparin-induced throm-
boprophylaxis in pregnant patients. Based on the findings of studies 
from the literature, we herein emphasize the crucial role of pharma-
cists in improving anticoagulation treatment goals, correcting dosing 
errors, ensuring patient adherence, and protecting from the develop-
ment of adverse events during antenatal thromboprophylaxis.

ABSTRACT

1. Introduction

Venous thromboembolism (VTE), 
which includes deep vein throm-
bosis and pulmonary embolism, 
presents a significant risk during 
pregnancy. Pregnancy induces a hy-
per-coagulable state characterized 
by increased pro-coagulant factor 
levels and decreased levels of natu-

ral anticoagulants, thereby elevating 
the risk of thrombosis. Additionally, 
the increased blood volume during 
pregnancy raises venous pressure, 
further predisposing pregnant wom-
en to VTE. The incidence of VTE in 
pregnant women is approximately 1 
in 1,000 pregnancies, with the high-
est risk occurring during the third 
trimester and the immediate post-
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partum period. The serious consequences of VTE high-
light the critical need for effective thromboprophylaxis 
in high-risk pregnant populations, as it plays a pivotal 
role in safeguarding maternal and foetal health. Enoxa-
parin, a low-molecular-weight heparin, is common-
ly used as a prophylactic agent due to its predictable 
pharmacokinetic profile and favourable safety charac-
teristics1.

Enoxaparin is the preferred anticoagulant for the 
induction of thromboprophylaxis in pregnant women, 
favoured over unfractionated heparin due to its pre-
dictable pharmacokinetics, its lower risk of heparin-in-
duced thrombocytopenia, and its limited placental 
transfer, which together enhance its safety profile. It is 
widely used as a prophylactic agent to prevent VTE in 
women with a history of VTE, thrombophilia, or other 
risk factors (including obesity and prolonged immobil-
ity)1. Despite the benefits of enoxaparin therapy during 
pregnancy, several challenges must be considered. Pre-
cise dosing is of paramount importance: underdosing 
can lead to therapeutic failure, while overdosing in-
creases the risk of haemorrhage. Ensuring patient ad-
herence to prescribed regimens, especially for self-ad-
ministered treatments, is often challenging. Moreover, 
poor adherence can significantly impact treatment 
efficacy1.

The inherent risks associated with prescribing errors 
and the complex nature of managing enoxaparin ther-
apy during pregnancy necessitate a robust approach to 
prescribing practices. Pharmacists, with their special-
ized expertise in pharmacotherapy, are uniquely posi-
tioned to address these challenges and enhance patient 
safety. The pharmacists’ in-depth knowledge of drug 
interactions and patient-specific factors allows them 
to ensure accurate dosing of enoxaparin, thereby mini-
mizing the risk of underdosing or overdosing. Pharma-
cists are skilled at providing clear and concise patient 
education regarding medication administration, po-
tential side-effects, and the importance of adherence 
to prescribed regimens. Their specialized expertise in 
pharmacotherapy is invaluable in navigating the com-
plexities of this medication and ensuring its safe and 
effective use2.

The aim of this review was to summarize key find-
ings of interventions led by pharmacists in order to 

optimize enoxaparin thromboprophylaxis during preg-
nancy. This review was conducted by systematically 
searching key databases, including PubMed, Scopus, 
and the Cochrane Library, for research articles pub-
lished between 2000 and 2024 that assessed the role of 
pharmacists in improving enoxaparin thromboprophy-
laxis during pregnancy. The search method employed a 
variety of terms, including “pharmacist intervention”, 
“enoxaparin”, “thromboprophylaxis”, “pregnancy”, and 
“venous thromboembolism”. In order to be included in 
the evaluation, studies had to meet a number of crite-
ria. Firstly, the studies had to include a pharmacist-led 
intervention. Secondly, the studies had to report on one 
or more of the following outcomes: prescribing accura-
cy, dosing, or patient protection.

2. Interventions in Europe and a review from the 
USA

In France, Bedouch et al.3 have evaluated the impact of 
clinical pharmacists’ interventions in hospital settings. 
Their study suggests that pharmacist-led interventions 
ended in superior medication control3. Similarly, Löf-
fler et al.4 have conducted a qualitative study in Germa-
ny with the goal of analysing the perceptions regarding 
interprofessional collaboration among general practi-
tioners and community pharmacists. Their study em-
phasizes the significance of effective collaboration in 
optimizing patient care, even though it does not focus 
on specific remedy-associated interventions4.

In a different context, Daughety et al.5 have conduct-
ed a literature review and assessment of the control of 
anticoagulation in pregnant women with mechanical 
heart valves. Their findings provide precious insights 
into the broader context of anticoagulation manage-
ment and highlight the need of improving anticoagu-
lation control practices across heterogeneous patient 
populations5.

3. Interventions in Arab countries

In Arab countries, the contribution of pharmacists to 
optimal enoxaparin-induced thromboprophylaxis is 
increasingly recognized, although the degree of phar-
macist involvement varies. In Saudi Arabia, a study 
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by Shilbayeh6 has demonstrated the impact of phar-
macist-led educational videos on warfarin utilization. 
Although not specific to enoxaparin, this study pro-
vides evidence of the effectiveness of pharmacist-led 
educational programs6. The same is true in the case of 
Ahmed et al.7, which have investigated the impact of 
an intervention by hospital pharmacists in an antico-
agulation clinic in Sudan. The study has found that the 
intervention led to marked improvements in antico-
agulation management, including warfarin dosing ac-
curacy and patient outcomes7. Furthermore, a study 
of the scope of pharmaceutical practice and clinical 
pharmaceutical research throughout the Middle East 
that has been conducted by Obaid et al.8 has highlight-
ed the power of pharmacist-led interventions in ad-
dressing a variety of healthcare challenges, including 
those related to anticoagulation. The study emphasiz-
es the wider context of pharmacist-led involvement in 
the development of healthcare practices, as well as its 
capability for ensuring a better anticoagulation con-
trol8.

In Iraq, pharmacist-led interventions have had a 

vast effect on enoxaparin administration, thereby 
highlighting the potential role of pharmacists in se-
curing the enhancement of medication control. A 
study conducted by Mikhael et al.9 at the Baghdad 
Teaching Hospital has evaluated the efficacy of phar-
macist-led nurse training on enoxaparin injection 
strategies. The study reports an improved accuracy 
of the injection method and a decrease in associated 
complications, thereby demonstrating the effective-
ness of specialized academic programmes9. Similarly, 
Suker et al.10 have examined the impact of a pharma-
cist-led intervention on the practice of enoxaparin 
thromboprophylaxis after caesarean delivery. This 
study reports the promising potential for the phar-
macist involvement in the post-caesarean healthcare, 
with respect to improving enoxaparin dosing accu-
racy10. The aforementioned studies emphasize the 
growing importance of integrating pharmacists into 
multidisciplinary healthcare groups as a way of im-
proving patient care.

4. Conclusion

Table 1. Outline of the studies discussed in this review.
Study Location Intervention Outcome
Bedouch et al. (2008)3 France clinical pharmacist-led 

interventions in hospitals
improved medication management and 
patient outcomes

Löffler et al. (2017)4 Germany interprofessional collaboration 
between general practitioners and 
community pharmacists

enhanced understanding of 
collaborative care benefits

Daughety et al. (2020)5 USA; global management of anticoagulation in 
pregnant women with mechanical 
heart valves

relevant for broader context of 
anticoagulation management; not 
specific to enoxaparin

Shilbayeh (2020)6 Saudi Arabia pharmacist-led educational video 
on warfarin

demonstrated the role of educational 
interventions in improving medication 
management

Ahmed et al. (2017)7 Sudan clinical pharmacist-led 
interventions in an anticoagulation 
clinic

improved warfarin dosing accuracy and 
enhanced patient outcomes

Obaid et al. (2022)8 Middle East review of pharmacy practice and 
clinical pharmacy research

emphasizes the potential of pharmacist-
led interventions in addressing 
healthcare challenges

Mikhael et al. (2024)9 Iraq pharmacist-led nurse education on 
enoxaparin injection technique

improved injection technique accuracy 
and reduced complications

Suker et al. (2021)10 Iraq pharmacist-led intervention 
for venous thromboembolism 
prophylaxis after caesarean 
section

clinical pharmacist-led intervention 
has resulted in encouraging guideline 
implementations, thereby improving 
the accuracy of the thromboprophylaxis 
duration and dosing
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The existing literature regarding pharmacist-led inter-
ventions in the context of enoxaparin-induced throm-
boprophylaxis during pregnancy is remarkably poor 
and in need of urgent enrichment. However, the exist-
ing studies suggest a critical potential of pharmacists 
in optimizing enoxaparin thromboprophylaxis during 
pregnancy. The implementation of pharmacist-led in-
terventions can reduce dosing errors and improve out-
comes.
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