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Abstract
Development of preeclampsia occurs in approximately 1 in 25 pregnancies (Centers for Disease Control and Prevention [CDC], 2020). The development of this disease during pregnancy can lead to increased maternal and fetal morbidity and mortality. Secondary complications of preeclampsia include intrauterine growth restriction (IUGR), and preterm delivery (August & Sibai, 2020).  The purpose of this review is to examine the efficacy of using a daily dose of low-dose aspirin (LDA) as a potential preventative measure in the development of preterm or term preeclampsia in pregnant women. 
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Evaluating Use of Aspirin in the Prevention of Preeclampsia
As more data is collected and shared regarding the gradual rise in maternal and fetal mortality in the US over the last 30 years, one must question our obstetric healthcare policies, procedures, and treatments (Centers for Disease Control and Prevention [CDC], 2020). Like so many other conditions, obstetric conditions and complications should be considered and prevented if at all possible. According to the Centers for Disease Control and Prevention (CDC), hypertensive disorders of pregnancy, like preeclampsia, account for 6.9 percent of pregnancy related deaths in the United States (2020), and there is no current cure other than delivery of the placenta. Because of this fact, the healthcare community must continue to research and consider new treatments and preventative measures that can be taken to better serve the obstetric population. 
One of the preventative measures that has been researched over the past several years is the use of low-dose aspirin (LDA) during pregnancy in an attempt to delay onset or completely prevent the development of preeclampsia. Because preeclampsia is associated with a decrease in vasodilating agents and an increase in vasoconstricting agents in the body, the use of low-dose aspirin during pregnancy has been studied due to its antiplatelet effects (Duley et al., 2019).  Studies have shown when low dose aspirin is taken appropriately and started at less than 16 weeks of gestation, it can have a positive effect in the delay of onset of preeclampsia in high risk patients (Roberge et al., 2018).  The purpose of this paper is to examine the efficacy of using LDA as a preventative measure in pregnant women for the development of preeclampsia. Additionally, I aim to answer this intervention related PICOT question: In antepartum women (P) between 20 and 40 weeks of gestation, how does taking a daily low dose aspirin (I) compare to the absence of a daily dose of low dose aspirin (C) in the prevention of preeclampsia (O) during the pregnancy (T)?
 
Search Strategy 
To begin the search for relevant information related to the PICOT question, consideration was taken and the search strategy decided upon was for online, electronic resources. While collecting data and evidence, key words were used that were drawn directly from the PICOT question. These words were "aspirin", "pregnancy", and "preeclampsia".  The electronic search engines Galileo, PubMed, and Chochrane Library were used to gather appropriate information related to the PICOT question, and results were limited to peer reviewed articles, randomized control trials, and metaanalyses to assure that the search results yielded appropriate and reliable information. Electronic searches were also limited to articles,  studies, or trials completed between the years of 2015-2020 so that all research compiled is relevant and current. 
 
Theoretical Framework
 The Levels of Prevention model set forth by Leavell and Clark in 1975, considers that, “the natural history of any disease exists on a continuum, with health at one end and advanced disease at the other.” (Current Nursing, 2012). When considering the research population, one can observe multiple levels in this continuum of health and disease progression if the patient develops preeclampsia during her pregnancy.  By starting a dose of aspirin early on in the pregnancy, providers are participating in and attempting to achieve primary prevention, the first level of Leavell and Clark’s model.  There are four Levels of Prevention outlined by Leavell and Clarke, which include primordial prevention, primary prevention, secondary prevention, and tertiary prevention, all of which consider different ways to stop or completely prevent the development or progression of a disease or disease process (Current Nursing, 2012).
This model fits well with the research topic as this research considers whether a daily dose of aspirin in pregnant women could help to prevent the development of preeclampsia. The use of aspirin is an intervention in primary and secondary prevention. Because preeclampsia cannot be diagnosed until 20 weeks of gestation (August & Sibai, 2020), and the recommendation for starting daily LDA is to begin at less than 16 weeks of gestation(Roberge et al., 2018), consideration of primary prevention will be the principle focus for this topic as it examines actions taken prior to the development of a disease for prevention of onset.
 
Literature Review
Atallah, A., Lecarpentier, E., Goffinett, F., Doret-Dion, M., Gaucherand, P., & Tsatsaris, V. (2017, October 16). Aspirin for prevention of preeclampsia. PubMed Central (PMC).Retrieved May 25, 2020, from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5681618/
Purpose of the study: The purpose of this study is to examine pathophysiology of preeclampsia and the pharmacological effects of aspirin in the bodies of pregnant women to prevent preeclampsia in relation to gestational age and presence or absence of prior risk factors. Authors considered previous studies in comparison to one another to further compare and contrast previously collected data. 
Study Design: This is an analytic, quantitative review of previously performed studies. 
General description of the study: The aim of this study is to consider past and current evidence regarding whether or not the use of aspirin in pregnancy effects the development of preeclampsia in pregnant women. The authors aimed to obtain definitive answers regarding the long debated  hypothesis that the use of aspirin does positively correlate with the delay or prevention of  development of preeclampsia. Factors such as whether a nullparous patient or a multiparous patient with history of preeclampsia diagnosis in a previous pregnancy had impact on efficacy of daily LDA were considered, as well as varying dosage strengths of aspirin, ranging from 80mg to 150mg used versus placebo use. The authors also considered iatrogenic effects of LDA during pregnancy such as maternal hemorrhage at delivery and fetal cerebral hemorrhage. 
The results of this review were positive in that aspirin was shown to be effective as a form of secondary prevention of preeclampsia when started at less than 16 weeks of gestation in patients who were considered high risk for the disease. As a primary prevention of preeclampsia, this review study concludes that there is still not enough evidence to definitively confirm that aspirin can be considered a primary prevention. The authors found that dosages of 80-150mg of aspirin are appropriate for this intervention with low risk of iatrogenic affects to mother and fetus, with evidence of higher dosages (over 100mg) being slightly more effective in secondary prevention of preeclampsia. 
 
Roberge, S., Bujold, E., & Nicolaides, K. B. (2018). Aspirin for the prevention of preterm and term preeclampsia: Systematic review and metaanalysis - pubmed. American Journal of Obstetrics and Gynecology. Retrieved May 26, 2020, from https://www.ajog.org/article/S0002-9378(17)32326-8/fulltext
Purpose of the study: The purpose of this study is to systematically review previously performed randomized controlled trials that have given contradictory results regarding aspirin as medication used for complete prevention or delay of onset of preterm and term preeclampsia. 
Study Design: This is a metaanalysis of previously performed studies. 
General Description of the Study: This metaanalysis includes several previously performed trials regarding the use of LDA as a preventative medication for development of preeclampsia. The authors were particularly interested in determining the effects of aspirin on development of preterm and term development of preeclampsia. Sixteen trials were reviewed, with a total of 18,907 participants included. Within these trials, varying and contradictory results of efficacy of LDA have been detailed with variables that include gestational age, maternal risk factors, and dosage of aspirin. Also considered in the review was specific definition of "prevention" being limited to development of pre-term preeclampsia vs. total preeclampsia. In each of the reviewed studies, use of a placebo control group was present. 
Successful measurement of prevention of  preterm preeclampsia with prophylactic LDA use was shown in the results of this review, but there were no significant results seen for the prevention of development of  term preeclampsia with use of  prophylactic LDA. In development of preterm preeclampsia, dosages of  greater than 100mg of aspirin started at less than 16 weeks of gestation were effective, but there was not significant evidence to show that aspirin started after 16 weeks gestation were effective in either preterm development or term development of preeclampsia, regardless of level of aspirin dose. 
 
Xu, T., Zhou, F., Deng, C., Huang, G., Li, J., & Wang, X. (2015). Low-dose aspirin for preventing preeclampsia and its complications: A meta-analysis. The Journal of Clinical Hypertension, 17(7), 567–573. Retrieved May 26, 2020, from https://doi.org/10.1111/jch.12541
Purpose of the study: The purpose of this study is to systemically review current literature in the hopes of determining whether the use of LDA prophylactically will reduce risk of development of preeclampsia, specifically if in high risk mothers, if LDA is started before or at 16 weeks of gestation. 
Study design: This is a metaanalysis of 29 randomized control trials that evaluate whether or not LDA is an acceptable medication for prophylaxis of  preeclampsia performed in accordiance with Preferred Reporting Items for Systematic Reviews and Meta‐Analyses (PRISMA). 
General description of the study: This metaanylysis reviews 29 studies completed with the specific inclusion criteria of women who were considered to be at a higher risk for developing preeclampsia during their pregnancy. Those with existing chronic renal disease,  hypertension, diabetes mellitus, or antiphospolipid syndrome, as well abnormal Doppler findings, positive rollover test, or a positive angiotensin sensitivity test were considered in these studies. Variables considered in this metaanalysis were gestational age at initiation of therapy, dosage of aspirin. The LDA was compared to a placebo control in each study that was reviewed by the authors. 
Results of the metaanylysis showed that risk for development of preeclampsia was reduced in high risk mothers when daily LDA was initiated before and after 16 weeks of gestation, but risk was lower in those that began treatment at less than 16 weeks of gestation. This particular review also found that LDA may also reduce complications of pregnancy such as preterm birth, and intrauterine growth restriction IUGR in patients with high‐risk pregnancies, both of which can be complications related to preeclampsia. 
 
Rolnik, D. L., Wright, D., Poon, L. C., O’Gorman, N., Syngelaki, A., de Paco Matallana, C., Akolekar, R., Cicero, S., Janga, D., Singh, M., Molina, F. S., Persico, N., Jani, J. C., Plasencia, W., Papaioannou, G., Tenenbaum-Gavish, K., Meiri, H., Gizurarson, S., Maclagan, K., & Nicolaides, K. H. (2017). Aspirin versus placebo in pregnancies at high risk for preterm preeclampsia. New England Journal of Medicine, 377(7), 613–622. Retrieved May 26, 2020, from https://doi.org/10.1056/nejmoa1704559
Purpose of study: The purpose of this study is to determine whether or not the use of LDA is effective in treating preterm preeclampsia in pregnant women.
Study Design: Randomized control trial of 1776 participants
General description of the study: This is a study of 1776 women with singleton pregnancies who were all determined to be high risk for development of preterm preeclampsia. The Bayes' theory was used to determine the risk for development of preeclampsia in each participant.  Participants received either 150mg of aspirin daily, which was introduced between 11-14 weeks of gestation, or a placebo as the control. Exclusion criteria for this study included severely ill or unconcious patients, patients who had previously been prescribed aspirin within the last 28 days, presence of learning disabilities or severe mental illness, preexisting fetal abnormalities, presence of bleeding disorder, diagnosis of peptic ulcer, hypersensitivity to aspirin, or long term use of NSAIDs. 
The results of this double-blind, placebo-controlled trial concluded that use of LDA in women who are considered high risk for preeclampsia reduces incidence of development of preeclampsia. Preeclampsia occurred in 1.6% of participants in the aspirin group, compared to 4.3% of participants in the placebo group. This study found no correlation with higher aspirin dose (150mg) and maternal or fetal adverse reactions. 
 
Wright, D., & Nicolaides, K. H. (2019). Aspirin delays the development of preeclampsia. American Journal of Obstetrics and Gynecology, 220(6), 580.e1–580.e6. Retrieved May 26, 2020, from https://doi.org/10.1016/j.ajog.2019.02.034
Purpose of study: The purpose of this study is to examine and determine whether the use of LDA is appropriate for prophylaxis against development of preeclampsia.
Study design: This study is an exploratory analysis of data from the Aspirin for Evidence-Based Preeclampsia Prevention trial. 
General description of the study: The aim of this study was to review and analyze the data gathered from the Aspirin for Evidence- Based Preeclampsia Prevention trial. The study aimed to prove the hypothesis that the use of LDA could dealy development of preeclampsia in mothers who were deemed high risk. Women who had risk factors that were  >1 in 100 were included in the study, and were then randomly assigned to the aspirin group, or placebo group. 
The results of the study confirmed that the hypothesis that use of daily LDA delays onset of preeclampsia in pregnant women was confirmed. Those patients who used aspirin daily had a decrease in incidence of development of preterm preeclampsia. There was no significant data showing aspirin prevents the development of term preeclampsia. 
 
Ethical Considerations
Beneficence
The ethical concern that should be considered in this research is beneficence. Beneficence refers to doing what is good for the patient, and in the specific population of pregnant women,  that means we must use careful consideration of the tools and medications that we have available which may prevent the development of perinatal complications, including preeclampsia.
The PICOT question being researched is related to employing medication to prevent development of preeclampsia during pregnancy. As providers, consideration of current research regarding preventative medications should be used for patients considered “at risk” for development of certain conditions. Making decisions regarding what is best or good for a patient requires using beneficence in the judgement of each individual case to decide if the medication does the most good for the patient.
 
Funding Strategies
U.S. Food and Drug Administration Office of Women's Health
In searching for research funding related to women's heath and specifically perinatal health outcomes,  one could consider the  FDA Office of Women’s Heath (OWH) for a potential funding source. The FDA OWH offers grants, cooperative agreements, and contracts to encourage, support, and promote research of women’s health topics by those who are outside the umbrella of the FDA.
The FDA OWH focuses specifically on, “health conditions and diseases that solely or disproportionately affect women” (U.S. Food and Drug Administration [FDA], 2020, p. 1). This relates to the research being conducted on development of preeclampsia as preeclampsia can only affect women who are pregnant.
 
Implementation Strategy
Using evidence based practice (EBP) in the clinical setting is an important step to take in furthering and improving quality of patient care and result of patient outcomes. While change may be difficult to make, providers and leaders must be committed to implementing and sustaining new research and EBP as it becomes available. Tools such as required competency measures, that may include education and testing may be quickly and easily added and enforced in the workplace, but studies have shown that they are not all together effective in maintaining EBP on the whole (Melnyk et al., 2017). This shows that implementation of new EBP policies and procedures must be measured and assessed frequently and appropriately to assure quality and compliance. 
The Iowa Model is a known and widely used model for implementation of healthcare EBP. This model supplies medical professionals with guidance regarding decisions in practice that may affect patients on a day to day basis. Following steps to identify "triggers" or problem areas, develop a PICOT question, locate and critically analyze evidence; then design a plan for implementation, understanding potential risks and benefits of using new procedures, guidelines, or practices. As the new policy, procedure, or guideline is being implemented and tested in the clinical environment, close attention and evaluation must occur to determine the outcome (Titler, 2007, Chapter 6).
To fully integrate the proposed and tested change in practice, organizations such as the the Georgia Perinatal Quality Collaborative (GaPQC), FDA OWH, and the American College of Obstetrics and Gynecology (ACOG) would need to be presented with the results of the study done in the clinical setting. Collaboration with organizations such as these would increase likelihood of future, broad scope, changes being made to better serve patients and improve perinatal outcomes. 
 
Conclusion
Preeclampsia is a serious problem, contributing to the continuing rise of maternal and fetal morbidity and mortality in the United States. The consequences of the development of preeclampsia during the perinatal period can range widely and include preterm delivery, fetal growth restriction, seizures, stroke, and maternal and/or fetal death. Addressing this disease and evaluating prophylactic use of low dose aspirin on the development of preeclampsia is important so that providers may better serve and care for their patients. 
The use of low dose aspirin in the prevention of preeclampsia has been proven to have effect on the onset of preeclampsia in patients who meet criteria for being high risk for preeclampsia. Multiple studies reported that groups taking low dose aspirin had lesser cases of preterm preeclampsia, while their control groups taking placebos had higher rates of preterm preeclampsia. The development of term preeclampsia was not effected. It seems that the aspirin does not completely prevent the development of preeclampsia but can indeed delay onset, especially in high risk patient populations. Dose of aspirin and gestational age at introduction of aspirin may have impact on the efficacy of the drug. 
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