
University of North Dakota University of North Dakota 

UND Scholarly Commons UND Scholarly Commons 

Physician Assistant Scholarly Project Posters Department of Physician Studies 

2019 

Aspirin Use Following Preeclampsia to Prevent Future Adverse Aspirin Use Following Preeclampsia to Prevent Future Adverse 

Cardiovascular Outcomes Cardiovascular Outcomes 

Kristi Bohlig 
University of North Dakota 

How does access to this work benefit you? Let us know! 

Follow this and additional works at: https://commons.und.edu/pas-grad-posters 

 Part of the Medicine and Health Sciences Commons 

Recommended Citation Recommended Citation 
Bohlig, Kristi, "Aspirin Use Following Preeclampsia to Prevent Future Adverse Cardiovascular Outcomes" 
(2019). Physician Assistant Scholarly Project Posters. 167. 
https://commons.und.edu/pas-grad-posters/167 

This Poster is brought to you for free and open access by the Department of Physician Studies at UND Scholarly 
Commons. It has been accepted for inclusion in Physician Assistant Scholarly Project Posters by an authorized 
administrator of UND Scholarly Commons. For more information, please contact und.commons@library.und.edu. 

https://commons.und.edu/
https://commons.und.edu/pas-grad-posters
https://commons.und.edu/pas
https://und.libwizard.com/f/commons-benefits?rft.title=https://commons.und.edu/pas-grad-posters/167
https://commons.und.edu/pas-grad-posters?utm_source=commons.und.edu%2Fpas-grad-posters%2F167&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/648?utm_source=commons.und.edu%2Fpas-grad-posters%2F167&utm_medium=PDF&utm_campaign=PDFCoverPages
https://commons.und.edu/pas-grad-posters/167?utm_source=commons.und.edu%2Fpas-grad-posters%2F167&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:und.commons@library.und.edu


Aspirin Use Following Preeclampsia to Prevent Future Adverse 

Cardiovascular Outcomes
Kristi Bohlig, PA-S, Contributing Author: Julie Solberg, PA-C

Department of Physician Assistant Studies, University of North Dakota School of Medicine & Health Sciences
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Abstract

Introduction
Approximately 3-7% of pregnancies are affected by preeclampsia 

(Sarma, et al, 2016). These pregnancies are higher risk due to the 

hypertensive effects on the mother and fetus. There are 

recommendations for preeclamptic women to take 81 mg aspirin, 

daily, for prevention of negative fetal and maternal outcomes. 

Hypertension leads to increased cardiovascular morbidity and 

mortality (Sutters, 2018). Currently, there is a lack of evidence for 

treatment beyond the post-partum period. This review investigates 

if continued aspirin therapy helps to reduce future cardiovascular 

morbidity and mortality in patients who were diagnosed with 

preeclampsia during their pregnancy. 

Research Questions

Literature Review Application to Clinical Practice

Acknowledgements

Discussion
To evaluate if preeclampsia leads to future cardiovascular risk, 

and if aspirin decreases that risk, is multi-fold. First, one must 

understand the vascular physiology of aspirin and preeclampsia. 

In regard to how preeclampsia affects endothelial health, the 

information is lacking and more studies are needed to 

differentiate which mechanisms are leading to endothelial 

dysfunction in this population. Chambers et al. (2001), Heidema 

et al. (2015) and Spaanderman et al. (2005) all found that 

preeclampsia leads to endothelial dysfunction and increased 

platelet activity. More research is necessary to determine the 

validity of these results and increase the understanding of these 

mechanisms at play. 

Aspirin has been theorized to have mechanisms interacting with 

the oxidative damage to the endothelium and decreasing 

platelet activity following endothelial injury. Hashemi et al. 

(2016), and Spaanderman et al. (2005) found that aspirin works 

by more than one mechanism to alter endothelial physiology 

and improve vascular health. Again, further research is needed 

to validate these results. 

Investigating the long term cardiovascular effects following 

preeclampsia is more of a challenge due to the longevity of a 

studied required to produce high quality results. From the 

available literature, only a few studies are of the quality and 

sample size in which to make a broad generalization to the post-

preeclamptic population. Of these, it has been found that in fact, 

these women have increased cardiovascular morbidity and 

mortality, however, not until the 3rd-5th decades following delivery 

(Funai et al., 2005, and Bokslag et al., 2017). Many of the 

available information is based on retrospective studies and 

evaluation from a hospital database. As there is variation 

amongst the studies regarding inclusion and exclusion criteria, it 

is not always clear what other variables are present in the lives 

of these subjects that may predispose them to increased 

cardiovascular morbidity and mortality. There continues to be a 

need for stronger studies as it appears there is a population that 

can benefit from preventative therapy to decrease 

cardiovascular events and thus decrease healthcare costs to 

both the patient and the healthcare system as a whole. 

When studying if aspirin is an appropriate therapy for prevention 

in this population, it is important to keep in mind that they are 

not at increased risk until later in life. Aspirin effect in an elderly 

population is warranted when weighing the risks versus benefits 

of aspirin therapy in this population. The information from Sarma 

et al. (2016), and McNeil et al. (2018) demonstrate long term 

aspirin use for primary prevention has higher risk to benefit ratio. 

It is important for future research to investigate if preeclampsia 

makes aspirin use in this population “primary” or “secondary” 

prevention. 

There are many unknown variables that need to be considered 

when trying to solve this question in regard to the post-

preeclamptic population. First, more information is needed to 

definitively determine the pathophysiology of preeclampsia. This 

understanding will guide researchers in evaluating future risks. 

Second, determination of future risk in this population. This 

research should include large, long-term studies with a diverse 

sample population. It is astute to also control for other variables 

that lead to cardiovascular disease. 

It is upon the healthcare research community to provide sound 

studies and our duty as medical professionals to better serve 

this population. Little remains known about the pathophysiology 

of this group, let alone how that affects their future risk. It is our 

duty to provide these women with the best care possible. 

• Introduction: Preeclampsia during pregnancy warrants therapy 

with low dose aspirin. The purpose of this review is to 

investigate if these women are at increased future risk for 

cardiovascular morbidity and mortality, and if aspirin therapy 

prevents future cardiovascular events. 

• Research Questions: Do women who had preeclampsia during 

pregnancy have increased future cardiovascular morbidity and 

mortality?

• Does continued aspirin use in postpartum women, who had 

preeclampsia during pregnancy, decrease future cardiovascular 

morbidity and mortality?

• Research Methods: Literature review was conducted utilizing 

CINAHL, Dynamed plus and PubMed databases. 

• Discussion: Many studies have found that preeclampsia does 

increase risk of cardiovascular morbidity and mortality, but this 

difference is not statistically significant until later decades in life. 

There is also new evidence that the risks of bleeding from 

prophylactic aspirin therapy outweigh the benefit of decreasing 

cardiovascular and ischemic events. Based on this information, 

it is prudent to further research and study this group and stratify 

their risk as well as researching if there is a better modality upon 

which to provide prophylaxis with lower risk than benefit. 

• Keywords: Aspirin, Preeclampsia, Effect on endothelium, post-

partum, future cardiovascular risk

1. Do women who had preeclampsia during pregnancy have 

increased future cardiovascular morbidity and mortality?

2. Does continued aspirin use in postpartum women, who had 

preeclampsia during pregnancy, decrease future 

cardiovascular morbidity and mortality outcomes?

Preeclampsia effect on endothelium

•Chambers et al. (2001) conducted a study designed to extrapolate maternal 

versus placental factors contributing to the development of preeclampsia. 

•Heidema et al. (2015) investigated if having history of preeclampsia versus 

obesity had a larger impact on the development of metabolic syndrome later in 

life. 

• They found the incidence of developing metabolic syndrome was 

statistically significant in those with history of preeclampsia, compared 

to those who were obese (P<0.001). 

•Spaanderman et al. (2005) found that formerly preeclamptic women had a 

15% increase in platelet responsiveness, demonstrating endothelial 

dysfunction to some degree. 

• They hypothesize that endothelial shear from the transient 

hypertension of preeclampsia increases the number of presensitized 

platelets, contributing to the hyperactive platelet activity of these 

patients. 

Aspirin effect on endothelium

•Hashemi et al. (2016) utilized flow-mediated brachial artery dilation, in a triple-

blind randomized control trial, to evaluate how aspirin affects endothelial 

function of preeclamptic patients following pregnancy. 

• They found antioxidant effects of aspirin decrease oxidative injury to 

the endothelium, decreasing platelet activation.

•The evidence by Hashemi et al. (2016), and Spaanderman et al. (2005) 

demonstrate that aspirin decreases platelet responsiveness by more than one 

mechanism. 

• Decreased endothelial shear and platelet response. 

Long term cardiovascular outcomes  

•Bokslag et al. (2017) and Funai et al. (2005), discovered formerly preeclamptic 

women are at increased future cardiovascular morbidity and mortality, starting 

in the 5th and 3rd decades (respectively) following delivery. 

• Bokslag et al. (2017) found 42% of their formerly preeclamptic 

subjects met their defined criteria to require early preventative 

measures, compared to their counterparts (P<0.0001). 

• Funai et al. (2005) had results showing in 24-36 years of follow up is 

when the risk of death more than doubled in women who were 

preeclamptic in the past. 

•Grandi et al. (2017) found formerly preeclamptic women were at higher risk of 

developing cardiovascular disease later in life, demonstrated by a hazard ratio 

of 2.2, and 95% confidence interval. 

•Leslie et al. (2016) conducted a well-defined meta-analysis in which the 

literature shows formerly preeclamptic women have a 2x increased risk of 

developing cardiovascular disease and mortality. 

• This risk is further increased with gestation longer than 37 weeks. (RR, 

0.98; 95%CI, 0.5-1.92)

•Wikstrom et al. (2005) also found statistically significant increase in future 

cardiovascular disease. 

• Wikstrom et al. (2005) utilized IRRs and 95% CI for statistical analysis 

and the adjusted IRR for ischemic disease in women with 

hypertension during multiple pregnancies was statistically significantly 

higher than women who only experienced hypertension during their 

first pregnancy (P<0.044). 

Aspirin effect on long term cardiovascular outcomes following 

preeclampsia

•Sarma et al. (2016) found there is a 12% decrease in cardiovascular events 

and 17% decrease in stroke, however, due to increased bleeding risk with 

aspirin therapy for primary prevention, the benefit of aspirin therapy was 0.3%, 

showing little benefit. 

• Aspirin use for secondary prevention shows 14% decrease in all-

cause mortality (HR 0.86).

•McNeil et al. (2018) found that aspirin use significantly decreased 

cardiovascular events (HR 0.89, 95% CI, 0.77 to 1.03). However, risk for major 

hemorrhagic events was also significantly higher in the aspirin group. 

•The findings in these two large studies demonstrate that the risk of 

hemorrhagic event from aspirin therapy outweighs the benefits when used for 

primary prevention.

•More research is necessary to further extrapolate if preeclampsia would make 

this secondary prevention. 
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Statement of the Problem
Preeclampsia involves a hypertensive state, which increases the 

shear against the endothelium of blood vessels. This predisposes 

these women to thrombotic and ischemic events. This problem is 

two-fold. One, we must understand if this group is at increased 

future risk of cardiovascular morbidity and mortality. Two, is there a 

treatment that decreases this risk. This knowledge holds the 

potential of revealing a population in which we can intervene to 

produce better cardiovascular outcomes. 

References
•Bokslag, A., Teunissen, P.W., Franssen, C., van Kesteren, F., Kamp, O., Ganzevoort, 

W…de Groot, C.J.M. (2017). Effect of early-onset preeclampsia on cardiovascular risk in 

the fifth decade of life. American Journal of Obstetrics and Gynecology, 216, 523.e1-

523.e7. http://dx.doi.org/10.1016/j.ajog.2017.02.015

•Chambers, J.C., Fusi, L., Malik, I.S., Haskard, D.O., De Suiet, M., & Kooner, J.S. (2001). 

Association of maternal endothelial dysfunction with preeclampsia. Journal of American 

Medical Association, 285 (12), 1607-1612. http://dx.doi.org.10.1001/jama.285.12.1607

•Funai, E.F., Friedlander, Y., Paltiel, O., Tiram, E., Xue, X., Deutsh, L., & Harlap, S. (2005). 

Long-term mortality after preeclampsia. Epidemiology, 16(2), 206-215. 

http://dx.doi.org.10.1097/01.ede.0000152912.02042.cd

•Grandi, S., Vallee-Pouliot, K., Reynier, P., Eberg, M., Platt, R.W., Arel, R…Filion, K.B. 

(2017). Hypertensive disorders in pregnancy and the risk of subsequent cardiovascular 

disease. Paediatric and Perinatal Epidemiology, 31, 412-421. 

http://dx.doi.org.10.1111/ppe.12388

•Hashemi, M., Baktash, F., Hashmat-Ghahdarijani, K., Zarean, E., & Bahrani, S. (2016). 

Evaluation of the effect of low-dose aspirin on endothelial dysfunction in preeclamptic 

patients. Journal of Research in Medical Sciences, 21 (1), 131. Retrieved from: 

http://link.galegroup.ocm/apps/doc/A477198443/EAIM?u=ndacad_58202zund&sid=EAIM&

xid=70eb2d71 on November 17, 2018.

•Heidema, W.M., Scholten, R.R., Lotgering, F.K., & Spaanderman, M.E.A. (2015). History 

of preeclampsia is more predictive of cardiometabolic and cardiovascular risk factors than 

obesity. European Journal fo Obstetrics & Gynecology and Reproductive Biology, 194, 

189-193. http://dx.doi.org/10.1016/j.ejogrb.2015.09.010

•Leslie, M.S., & Briggs, L.A. (2016). Preeclampsia and the risk of future vascular disease 

and mortality: A review. Journal of Midwifery and Women’s Health, 61(3), 315-324. 

http://dx.doi.org.10.1111/jmwh.12469

•McNeil, J.J., Wolfe, R., Woods, R.L., Tonkin, A.M., Donnan, G.A., Nelson, M.R., Reid, 

C.M…Murray, A.M. (2018). Effect of aspirin on cardiovascular events and bleeding in the 

healthy elderly. The New England Journal of Medicine, 379 (16), 1509-1518. 

http://doi.10.1056/NEJMoa1805819

•Sarma, A., & Scott, N. (2016). Aspirin use in women: Current perspectives and future 

directions. Current Atherosclerotic Report, 18:74. http://doi.10.1007/s11883-016-0630-1

•Spaanderman, M.E.A., Schippers, M., van der Graaf, F., Thijssen, H.J.M., Liem, I.H., & 

Peeters, L.L.H. (2006). Subclinical signs of vascular damage relate to enhanced platelet 

responsiveness among nonpregnant formerly preeclamptic women. American Journal of 

Obstetrics & Gynecology, 194, 855-860. http://doi.10.1016/j.ajog.2005.09.012

•Sutters, M. (2018). Essential Hypertension. In M. Papadakis and S. McPhee (Eds.), 

Current Medical Diagnosis and Treatment, Fifty-Seventh Edition (pp. 1714-1715). United 

States: McGraw Hill Education. 

•Wikstrom, A-K., Haglund, B., Olovsson, M., & Lindeberg, S. (2005). The risk of maternal 

ischaemic heart disease after gestational hypertensive disease. International Journal of

Obstetrics and Gynecology, 112, 1486-1491. http://doi:10.1111/j.1471-0528.2005.00733.x

The clinical implications of this is important as there may be a 

subset that is at increased risk that could benefit from 

preventative measures. Understanding comes two fold in this 

investigation. First, determining if this population is at increased 

future risk and second, if aspirin is the appropriate preventive 

therapy for this population. The longevity required in a study of 

this nature has potential for high drop-out rates which will skew 

results. However, this information is important as there is 

potential to decrease burden on the healthcare system and 

potential for saving healthcare dollars by preventing major 

cardiovascular events if this population has been undertreated. 

Current research remains inconclusive at this time. More studies 

are required to provide good evidence upon which to base 

practice recommendations. Determining the answers to these 

questions allows us as healthcare providers to better serve 

these patients. Not only will this knowledge and further 

understanding benefit the health of the patient, it has potential to 

decrease healthcare dollars and the burden placed on the 

healthcare system by preventing major cardiovascular events.  

http://dx.doi.org/10.1016/j.ajog.2017.02.015
http://dx.doi.org.10.1001/jama.285.12.1607
http://dx.doi.org.10.1097/01.ede.0000152912.02042.cd
http://dx.doi.org.10.1111/ppe.12388
http://link.galegroup.ocm/apps/doc/A477198443/EAIM?u=ndacad_58202zund&sid=EAIM&xid=70eb2d71
http://dx.doi.org/10.1016/j.ejogrb.2015.09.010
http://dx.doi.org.10.1111/jmwh.12469
http://doi.10.1056/NEJMoa1805819
http://doi.10.1007/s11883-016-0630-1
http://doi.10.1016/j.ajog.2005.09.012
http://doi:10.1111/j.1471-0528.2005.00733.x

	Aspirin Use Following Preeclampsia to Prevent Future Adverse Cardiovascular Outcomes
	Recommended Citation

	Slide 1

