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Abstract

Maternal mortality remains a global health problem. Preeclampsia and eclampsia, major hypertensive disorders
in pregnancy, remain the fourth leading cause of maternal mortality. The role of aspirin to prevent preeclampsia
has been explored in the last 3 decades. This article summarizes the various studies done so far on the role of
aspirin in preeclampsia and seeks to develop a hypothesis regarding the indication, dose and efficacy of aspirin
therapy in the prevention of preeclampsia. Aspirin, when administered at 12—20 weeks of gestation at a dose
of 75—-150 mg seems to have a role in primary and secondary prevention of preeclampsia in high-risk pregnant
women. The existing screening algorithms for preeclampsia have a high false positive rate. Therefore, a need for
further research to develop a better screening algorithm for detection of women at a high risk of preeclampsia
is warranted. The results, from the recent Combined Multimarker Screening and Randomized Patient Treatment
with Aspirin for Evidence-Based Preeclampsia Prevention (ASPRE) study, reported better prevention of preec-
lampsia with a 150 mg dose of aspirin. Hence, more data from multicentric randomized controlled trials are re-
quired to establish the safety and higher effect size of 120—150 mg dose aspirin compared to the 75—-100 mg dose

of aspirin for prevention of preterm preeclampsia.

Introduction

Maternal mortality remains a global health problem, with dis-
proportionately high incidence among low and middle income
countries.! Despite a 44% drop in maternal mortality worldwide
from 1990 to 2015, it remains unacceptably high. About 830
women die due to pregnancy and childbirth-related causes eve-
ry day, and 99% of these deaths occur in developing countries.
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Preeclampsia (PE) and eclampsia, major hypertensive disorders
in pregnancy, remain the fourth most common cause of maternal
mortality.!

PE refers to new-onset hypertension and proteinuria in a pre-
viously normotensive woman after 20 weeks of gestation.? It
is associated with maternal complications, both short and long
term. The risk increases when the onset of PE is earlier (less
than 32 weeks), severe (blood pressure of more than 160 mmHg
systolic and 110 mmHg diastolic) and in those with pre-existing
medical conditions.? It affects about 2-8% of pregnancies and
remains a major cause of maternal mortality and morbidity, pre-
term birth, perinatal death and fetal growth restriction.*3

Although many hypotheses have been proposed, the etiology
of PE still remains unclear. PE is thought to be associated with
deficient production of prostacyclin and an increased production
of thromboxane A, (TXA,) by placenta and platelets.® These
findings have led to the use of antiplatelet agents in the preven-
tion or amelioration of PE in pregnancy. Aspirin is an antiplate-
let agent that inhibits cyclooxygenase production to a much
higher degree than TXA,. In PE, aspirin is thought to rectify
the imbalance between cyclooxygenase and TXA,.” Therefore,
low-dose aspirin (LDA) administration has been tried in various
trials to examine its effect in the primary and secondary preven-
tion of PE.
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Table 1. Studies of aspirin use in prevention of PE

Explor Res Hypothesis Med

Risk for No of S o]
Publication, X Patients age for ini- L
pregnancy trials . Dose = .. Relative risk Remarks
Year . included tiation of aspirin
for PE included treatment
Wallenburg 1 46 60 mg 28 weeks Ingestion of LDA from 28
etal.’ 1986 weeks’ gestation until delivery
may prevent PIH and PE in
primigravidae with an increased
sensitivity to angiotensin Il
Ruano et Low 5 16,700 60-100 12-32 weeks 0.95(0.81-1.11)  13% reduction of preterm PE
al.,*3 2005 women  mg in high-risk pregnant women
High 17 16,898 60-150 12-33 weeks 0.87 (0.79-0.96)
women mg
Askie et 31 32,217 50-150 Before 20 weeks 0.90 (0.84-0.97) PE was reduced by 10%
al.,** 2007 women mg (95% Cl: 3.0%—16.0%)
Trivedi et 19 28,237  50-150 7-32 weeks 0.86 (0.64-1.1) No correlation between the dose
al.®2011 women  mg of aspirin and prevention of PE
[correlation coefficient r = 0.13
(95% Cl: 0.34-0.55; p = 0.58)]
Bujold et 4 392 50-150 Before 16 weeks 0.22 (0.08-0.57) LDA when started at 16 weeks
al.,*5 2012 women mg or earlier, was associated with
a significant reduction in PE
(RR: 0.47,95% Cl: 0.34-0.65)
Henderson 13 12,184 0.76 (0.62-0.95)  No evidence could be found in
etal.,® women stratified comparisons between
2014 the timing of aspirin administration
(<16 weeks) or the dose used had
different effects on PE prevention
Xu et al.,*? 29 21,403 60-150 12-32 weeks 0.71 (0.57-0.87)  LDA is more effective in reducing
2015 mg incidence of PE or IUGR if used
before 16 gestational weeks than
if used later; LDA increases the
incidence of placental abruption
(OR: 1.35,95% Cl: 1.05-1.73) but
not of other major complications
<16 weeks 0.37 (0.27-0.50)
>16 weeks 0.77 (0.62-0.97)
Roberge et 45 20,909 50-150 When aspirin was initiated at <16
al.,*® 2016 mg weeks, there was a significant
reduction and a dose-response
effect for the prevention of
PE; When aspirin was initiated
at >16 weeks, there was a
smaller reduction of PE (without
relationship with aspirin dosage)
5130 <16 weeks 0.57 (0.43-0.75)
15,779 >16 weeks 0.81 (0.66—0.99)
USPSTF 60-150 LDA (ranging from 60 mg to 150
guidelines® mg mg daily) given to women at risk
for PE reduced their risk by 24%
CLASP 1 9,364 60 mg 12-32 weeks 60 mg of aspirin daily at
trial,> 1994 women 12-32 weeks’ gestation was

associated with only a 12%
reduction in incidence of PE,
which was not significant
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Table 1. Studies of aspirin use in prevention of PE - (continued)
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. Gestational
L Risk for No of . .
Publication, . Patients age for ini- .
pregnancy trials . Dose = .. Relative risk Remarks
Year . included tiation of aspirin
for PE included treatment

Rolnik et High 1 1,776 150 mg  11-14 weeks 0.38 (0.20-0.74)  Aspirin dose from 11-26 weeks

al.,*22017 women till 36 weeks of gestation resulted

(ASPRE in a significant reduction (OR:

trial) 0.38,0.95% Cl: 0.20-0.74; p =
0.004) in incidence of preterm
PE than that with placebo

Yuetal,'*  High 1 560 150 mg 23 weeks 1.07 (0.75-1.52) 150 mg of aspirin after 23 weeks

2003 of gestation did not prevent
the development of PE (OR:
0.88,0.95% Cl: 0.56-1.40; p =
0.60) or preterm PE (OR: 0.72,
0.95% Cl: 0.35-1.46; p = 0.36)

Meher et 23 30,670 Before 16 weeks 0.90 (0.79-1.03) Women at an increased risk of

al.,*? 2017 women After 16 weeks 0.90 (0.83—-0.98)  PE should be offered antiplatelet

therapy, regardless of whether
they are first seen before or
after 16 weeks’ gestation

Cl, confidence interval; IUGR, intrauterine growth retardation; LDA, low-dose aspirin; OR, odds ratio; PE, preeclampsia; RR: relative risk.

Aspirin in PE

The use of aspirin was documented by a randomized controlled
trial carried out by Wallenburg and Rotmans in 1986,% involving
46 normotensive primigravida patients with a high risk of develop-
ing hypertension. The trial suggested that ingestion of LDA from
28 weeks of gestation till delivery can prevent PE in primigravida
patients with an increased sensitivity to angiotensin II (indicative
of high risk for developing a hypertensive disorder in pregnancy).®

The Collaborative Low-Dose Aspirin Study in Pregnancy
(known as CLASP) trial—the largest of its kind in aspirin research,
carried out over a period of 5 years (1988 to 1992) and involving
9,364 women between 12-32 weeks of gestation-concluded that
60 mg of aspirin daily was associated with only a 12% reduction in
the incidence of PE, which was not significant. It also reported no
significant effect on incidence of intrauterine growth retardation,
stillbirth or intrauterine death. However, it was found to associ-
ate with a significant reduction in the incidence of PE in preterm
deliveries.’

This trial generated curiosity to explore the role of aspirin in
the prevention of PE in pregnancy. A meta-analysis done in 2011
by Trivedi et al.” showed a 21% reduction in the risk of PE among
high-risk groups with the use of LDA [relative risk: 0.79, 95% con-
fidence interval (CI): 0.65-0.97]. However, LDA was not found to
be effective in reducing the risk in low-risk groups (relative risk:
0.86, 95% CI: 0.64—-1.17). The results of various trials are sum-
marized in Table 1.5-1°

World Health Organisation (WHO) recommends LDA (75
mg) before 20 weeks of pregnancy among women at high risk for
PE.2" However, the United States Preventive Task Force recom-
mendation statement and American College of Obstetricians and
Gynecologists (commonly known as the ACOG) recommended a
low dose of aspirin (81 mg) prophylaxis from 12 weeks onwards
for mothers who are at high risk for PE, based upon meta-analysis
results.!®?! A multicentric trial carried out in four countries in 2003
by Yu ez al.! among 560 women concluded that the administration

of 150 mg of aspirin after 23 weeks of gestation did not prevent
the development of PE [odds ratio (OR): 0.88, 95% CI: 0.56—-1.40;
p =0.60] or preterm PE (OR: 0.72, 95% CI:.35-1.46; p = 0.36).

However, the recent trial of aspirin research in PE, known as the
ASPRE Trial-conducted in 2017 by Rolnik et al.'? and involving
1776 pregnant women at high risk of developing PE-showed that
150 mg of daily aspirin dose from 11-26 weeks till 36 weeks of
gestation resulted in a significant reduction in incidence of preterm
PE (OR: 0.38, 95% CI: 0.20-0.74; p = 0.004), as compared with
placebo. Two other studies have investigated the effect of 150 mg
dose of aspirin among pregnant women at high risk of PE. One of
those studies was conducted among 102 first trimester patients in
1985 and used two antiplatelet agents (300 mg dipyridamole and
150 mg aspirin). The investigators concluded that patients on an-
tiplatelet agents were twice as likely to have a normal pregnancy
as compared to the placebo group, both in terms of incidence of
PE and duration of pregnancy.?? The second study, by Trudinger et
al.?® in 1988, also explored the effects of 150 mg aspirin on fetal
outcome among 46 high-risk patients. Those investigators con-
cluded that the mean percentile birth weight was 22% higher in the
aspirin-treated group than in the placebo group. The indications,
dosage and efficacy of aspirin therapy in the primary prevention of
PE remains a controversy among researchers to date.

Discussion

LDA is effective in secondary prevention of PE in high-risk preg-
nant women, mainly those with a history of preeclampsia.'! Over-
all, we find that aspirin should be administered once a day in the
evening, at low doses ranging from 75 mg to 150 mg.'>?% The
efficacy of aspirin in the prevention of PE improves with early
initiation (12-20 weeks of gestation).2%?! Even though LDA has a
good maternal and fetal safety profile, the number of studies where
patients were exposed to doses over 100 mg is low. The ASPRE
study has explored the effect of 150 mg aspirin in preterm PE in
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less than 16 weeks’ gestation, with promising results.!> However
the safety of a prevention strategy based on 150 mg of aspirin per
day has not been proven with adequate power and sample size, and
there remains a need for further research and multicentric trial to
establish the effect of 150 mg aspirin in prevention of preterm PE.

Indications for aspirin in primary prevention is a matter of
debate and further research, but recent publications also suggest
a strategy based on first-trimester screening of PE (with clinical
parameters, biomarkers and uterine Doppler measurements) and
aspirin administration to high-risk pregnant women.'?> The use-
fulness of this strategy is still under evaluation and more data is
needed before its implementation in real practice. This study raises
a question. Is screening of PE based on the ASPRE algorithm more
effective than the current national guidelines (National Institute for
Health and Care Excellence [NICE],2* ACOG,?! etc.)?

This question is also the subject of an ongoing study in the UK
[Screening Programme for pre-eclampsia (SPREE) study]. Pre-
liminary findings of which showed that trimester mini-combined
test and combined test for PE screening using the Bayes’ theo-
rem-based method are likely to be superior to the current method
recommended by NICE (based on maternal demographics and
history).?> However, if we use an ASPRE screening algorithm,
100 mothers have to be administered with 150 mg of aspirin for
6 months to avoid 2-3 preterm PE.'? The early identification of
pregnant women who are at high risk of PE and starting the LDA
(75-150 mg) in early gestation periods (12-20 weeks) remains the
cornerstone for the prevention of PE.

Future research direction

There are crucial scopes for research in establishing the role and
use of aspirin in PE. Though the ASPRE algorithm was found to
be better than NICE guidelines in the SPREE study, we agree with
Green et al.?® that this screening tool has a high false positive rate.
Can we develop a better tool for screening of pregnant women at
high risk for PE? Can we identify the pregnant women who will
benefit from the aspirin therapy, distinguishing them from those
who won’t? There is limited available evidence regarding the safe-
ty and higher efficacy of 120—150 mg dose of aspirin in PE preven-
tion. Can we generate more data through multicentric studies for
establishing the safety and higher effect size of 120-150 mg dose
aspirin compared to the 75-100 mg dose of aspirin for prevention
of preterm PE?

Conflict of interest

The authors have no conflict of interests related to this publication.

Author contributions

Development of concept (PB and SMB), manuscript writing (PB,
SMB, H, MB, MP and SD), review of manuscript (PB, SMB, H,
MB, MP and SD).

References

[1] SayL, Chou D, Gemmill A, Tuncalp O, Moller AB, Daniels J, et al. Glob-
al causes of maternal death: a WHO systematic analysis. Lancet Glob
Health 2014;2(6):e323-333. d0i:10.1016/s2214-109x(14)70227x.

Explor Res Hypothesis Med

[2] Sibai BM. Maternal and uteroplacental hemodynamics for the clas-
sification and prediction of preeclampsia. 2008;52(5):805-806.
doi:10.1161/hypertensionaha.108.119115.

[3] Kuklina EV, Ayala C, Callaghan WM. Hypertensive disorders and
severe obstetric morbidity in the United States. Obstet Gynecol
2009;113:1299-1306. doi:10.1097/a0g.0b013e3181a45b25.

[4] Ghulmiyyah L, Sibai B. Maternal mortality from preeclampsia/ec-
lampsia. Semin Perinatol 2012;36(1):56-59. do0i:10.1053/j.sem-
peri.2011.09.011.

[S] CLASP (Collaborative Low-dose Aspirin Study in Pregnancy) Col-
laborative Group. CLASP: a randomised trial of low-dose aspirin for
the prevention and treatment of preeclampsia among 9364 preg-
nant women. Lancet 1994;343(8898):619-629. doi:10.1016/0091-
2182(94)90141-4.

[6] Khalil G, Hameed A. Preeclampsia: pathophysiology and the mater-
nal-fetal risk. J Hypertens Manag 2017;3:024. doi:10.23937/2474-
3690/1510024.

[7]1 Schiff E, Peleg E, Goldenberg M, Rosenthal T, Ruppin E, Tamarkin
M, et al. The use of aspirin to prevent pregnancy-induced hyper-
tension and lower the ratio of thromboxane A2 to prostacyclin in
relatively high risk pregnancies. N Engl J Med 1989;321(6):351-356.
doi:10.1056/NEJM198908103210603.

[8] Wallenburg HCS, Rotmans N. Enhanced reactivity of the plate-
let thromboxane pathway in normotensive and hypertensive
pregnancies with insufficient fetal growth. Am J Obstet Gynecol
1982;144:523-528. doi:10.1016/0002-9378(82)90220-4.

[9] Trivedi NA. A meta-analysis of low-dose aspirin for prevention of
preeclampsia. J Postgrad Med 2011;57(2):91-95. doi:10.4103/0022-
3859.81858.

[10] Summaries for patients: aspirin to prevent preeclampsia-related com-
plications death: U.S. Preventive Services Task Force recommendation
statement. Ann Intern Med 2014;161(11):128. doi:10.7326/P14-9041.

[11] Yu CK, Papageorghiou AT, Parra M, Palma Dias R, Nicolaides KH. Ran-
domized controlled trial using low-dose aspirin in the prevention of
pre-eclampsia in women with abnormal uterine artery doppler at
23 weeks’ gestation. Ultrasound Obstet Gynecol 2003;22:233-239.
doi:10.1002/u0g.218.

[12] Rolnik DL, Wright D, Poon LC, O’Gorman N, Syngelaki A, de Paco
Matallana C, et al. Aspirin versus placebo in pregnancies at high
risk for preterm preeclampsia. N Engl J Med 2017;377(7):613-622.
doi:10.1056/nejmoal704559.

[13] Ruano R, Fontes RS, Zugaib M. Prevention of preeclampsia with low-
dose aspirin - a systematic review and meta-analysis of the main
randomized controlled trials. Clinics (Sao Paulo) 2005;60:407—-414.
doi:10.1590/51807-59322005000500010.

[14] Askie LM, Duley L, Henderson-Smart DJ, Stewart LA, PARIS Collabora-
tive Group. Antiplatelet agents for prevention of pre-eclampsia: a me-
ta-analysis of individual patient data. Lancet 2007;369(9575):1791—
1798. doi:10.1016/s0140-6736(07)60712-0.

[15] Bujold E, Morency AM, Roberge S, Lacasse Y, Forest JC, Gigue're Y.
Acetylsalicylic acid for the prevention of preeclampsia and intra-
uterine growth restriction in women with abnormal uterine artery
Doppler: a systematic review and meta-analysis. J Obstet Gynaecol
Can 2009;31:818-826. doi:10.1016/51701-2163(16)34300-6.

[16] Henderson JT, Whitlock EP, O’Connor E, Senger CA, Thompson JH,
Rowland MG. Low-dose aspirin for prevention of morbidity and mor-
tality from preeclampsia: A systematic evidence review for the U.S.
Preventive Services Task Force. Ann Intern Med 2014;160:695-703.
doi:10.7326/m13-2844.

[17] XuT, Zhou F, Deng C, Huang G, Li J, Wang X. Low-dose aspirin for pre-
venting preeclampsia and its complications: a meta-analysis. J Clin
Hypertens (Greenwich) 2015;17:567-573. doi:10.1111/jch.12541.

[18] Roberge S, Nicolaides K, Demers S, Hyett J, Chaillet N, Bujold E. The
role of aspirin dose on the prevention of preeclampsia and fetal
growth restriction: systematic review and meta-analysis. Am J Obstet
Gynecol 2017;216:110-120.e6. doi:10.1016/j.ajog.2016.09.076.

[19] Meher S, Duley L, Hunter K, Askie L. Antiplatelet therapy before or
after 16 weeks’ gestation for preventing preeclampsia: an individual
participant data meta-analysis. Am J Obstet Gynecol 2017;216:121—
128.e2. d0i:10.1016/j.ajog.2016.10.016.

[20] WHO. Recommendations for Prevention and Treatment of Pre-Ec-

DOI: 10.14218/ERHM.2018.00010 | Volume 3 Issue 3, September 2018 71



Explor Res Hypothesis Med

[21]

[22]

[23]

72

lampsia and Eclampsia. Geneva: World Health Organization; 2011
American College of Obstetricians and Gynecologists. Hypertension
in pregnancy. Washington, DC: American College of Obstetricians and
Gynecologists; 2013. Accessed at: http://www.acog.org/Resources_
And_Publications/Task_Force_and_Work_Group_Reports/Hyperten-
sion_in_Pregnancy.

Beaufils M, Uzan S, Donsimoni R, Colau JC. Prevention of pre-
eclampsia by early antiplatelet therapy. Lancet 1985;1:840-842.
doi:10.1016/s0140-6736(85)92207x.

Trudinger B, Cook C, Thompson R, Giles W, Connelly A. Low-dose
aspirin therapy improves fetal weight in umbilical placental insuffi-

[24]

[25]

[26]

Behera P. ef al: Aspirin in preeclampsia

ciency. Am J Obstet Gynecol 1988;159:681-685. doi:10.1016/S0002-
9378(88)80034-6.

National Collaborating Centre for Women’s and Children’s Health
(UK). Hypertension in pregnancy: the management of hypertensive
disorders during pregnancy. London: RCOG Press, 2010.

Tan M, Koutoulas L, Wright D, Nicolaides KH, Poon L. A study protocol
for the prospective validation study: screening programme for pre-
eclampsia (SPREE). Ultrasound Obstet Gynecol 2017;50(2):175-179.
doi:10.1002/u0g.17467.

Greene MF, Solomon CG. Aspirin to prevent preeclampsia. N Engl J
Med 2017;377(7):690-691. doi:10.1056/NEJMe1708920.

DOI: 10.14218/ERHM.2018.00010 | Volume 3 Issue 3, September 2018


http://www.acog.org/Resources_And_Publications/Task_Force_and_Work_Group_Reports/Hypertension_in_Pregnancy
http://www.acog.org/Resources_And_Publications/Task_Force_and_Work_Group_Reports/Hypertension_in_Pregnancy
http://www.acog.org/Resources_And_Publications/Task_Force_and_Work_Group_Reports/Hypertension_in_Pregnancy

	﻿﻿﻿﻿Abstract﻿

	﻿﻿﻿﻿﻿﻿Introduction﻿

	﻿﻿﻿﻿﻿Aspirin in PE﻿

	D﻿﻿﻿iscussion﻿

	﻿﻿﻿﻿﻿Future research direction﻿

	﻿﻿﻿﻿﻿﻿﻿Conflict of interest﻿

	﻿﻿﻿﻿﻿Author contributions﻿

	﻿﻿﻿﻿﻿References﻿


