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ABSTRACT
Objective: To describe the methods used to predict preeclampsia and how to prevent 
it using low-dose acetylsalicylic acid (aspirin) according to the recommendations 
of the main obstetrics and gynecology organizations. Methodology: We searched 
PubMed and Cochrane Library from January 1, 2020, to May 1, 2022, using the 
terms “pre-eclampsia”, “hypertensive disorders in pregnancy” and “hypertension 
and pregnancy”. We focused on the analyses and recommendations from the most 
recognized international obstetrics and gynecology organizations, independent of 
the original language. Results: For the prediction of preeclampsia, two strategies are 
used that aim to find the population at highest risk based on: 1) clinical findings 
of risk for pre-pregnancy or pregnancy conditions, and 2) a multi-factor algorithm 
that includes clinical findings, blood pressure, biomarker and uterine artery Doppler. 
Using both strategies, variable effectiveness of aspirin in preventing preeclampsia 
is found. The most effective dose range between 50-150 mg, with 81 mg being the 
most recommended at present. The dose of 150 mg per day has shown effectiveness 
in preeclampsia far from term; however, it is considered to have more side effects. 
Conclusions: The most prestigious and recognized obstetrics and gynecology 
and health organizations recommend low-dose aspirin to prevent preeclampsia, 
preferably at the beginning of the second trimester of pregnancy and maintained 
until 36-37 weeks.
Key words: Pre-eclampsia, prevention, prediction, Doppler effect, Aspirin

RESUMEN
Objetivo. Describir los métodos usados para predecir preeclampsia y cómo 
prevenirla usando ácido acetilsalicílico (aspirina) a dosis bajas de acuerdo con las 
recomendaciones de las principales organizaciones de ginecología y obstetricia. 
Metodología. Se realizaron búsquedas en PubMed y Cochrane Library desde el 1 de 
enero de 2020 al 1 de mayo de 2022, con los términos “pre-eclampsia”, “trastornos 
hipertensivos en el embarazo” e “hipertensión y embarazo”. Nos enfocamos en los 
análisis y recomendaciones de las más reconocidas organizaciones internacionales 
de ginecología y obstetricia, independiente del idioma original. Resultados. Para la 
predicción de preeclampsia se usan dos estrategias que pretenden encontrar la 
población con más riesgo basada en: 1) hallazgos clínicos de riesgo por condiciones 
antes del embarazo o propias del embarazo, y 2) un algoritmo de múltiples factores 
que incluye hallazgos clínicos, presión arterial, biomarcador y Doppler de arteria 
uterina. Usando ambas estrategias se encuentra efectividad variable de la aspirina 
en prevenir la preeclampsia. Se considera las dosis más efectivas entre 50 y 150 
mg, siendo 81 mg la más recomendada en la actualidad. La dosis de 150 mg por 
día ha mostrado efectividad en la preeclampsia lejos del término; sin embargo, se 
considera que tiene más efectos secundarios. Conclusiones. Las más prestigiosas 
y reconocidas organizaciones de ginecología y obstetricia y de salud recomiendan 
aspirina a dosis bajas para prevenir la preeclampsia, preferiblemente al iniciar el 
segundo trimestre de gestación y mantenerla hasta las 36 a 37 semanas. 
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IntroductIon

It is not possible to carry out prevention or generate the best strategy to 
avoid the complications of a disease if we do not know its cause. There 
have been multiple observations and little research for more than two 
centuries that have not helped to understand the cause of preeclamp-
sia(1). In the last three decades, research on this pathology has advanced, 
but there is still a long way to go to learn more about the cause of pre-
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eclampsia(2). Today we know that preeclampsia 
begins with inadequate trophoblast invasion of 
the spiral arterioles, followed by an imbalance in 
the production of angiogenic and antiangiogen-
ic factors and, finally, at a later time, the known 
symptoms or manifestations of preeclampsia(3).

In the last few decades, studies on how to pre-
vent preeclampsia have advanced, but without 
being able to pinpoint it, in spite of the existence 
of some algorithms(4). For the American College 
of Obstetricians and Gynecologists (ACOG), the 
prediction of preeclampsia consists of taking 
a good clinical history and looking for risk fac-
tors(5).

Successful prevention of preeclampsia should be 
based on its prediction and focus on the group 
most likely to develop preeclampsia. Knowledge 
of the imbalance between thromboxane A2 and 
prostacyclin led clinicians to use acetylsalicyl-
ic acid as a drug to prevent preeclampsia(6). As 
an oral drug with few adverse effects and low 
cost, it has been used when there are clinical risk 
factors and multifactorial algorithms associated 
with preeclampsia. 

We will review the existing evidence and the rec-
ommendations of the main obstetrics and gy-
necology organizations on the use of aspirin to 
prevent preeclampsia.

Methods

A narrative review on the prevention of pre-
eclampsia was conducted by searching PubMed 
and Cochrane Library from January 1, 2020 to 
May 1, 2022, with the terms "pre-eclampsia," 
"hypertensive disorders in pregnancy," and "hy-
pertension and pregnancy." Cross-referencing 
was performed with the terms "pathophysiolo-
gy", "prediction", "prevention", "aspirin". We also 
searched for guidelines from international soci-
eties and clinical specialty colleges published af-
ter 2015. The search included all languages.

Prediction of PreeclamPsia

There are currently no tests that can be used 
in the first or second trimester of pregnancy to 
predict pregnancy-associated hypertension(5,7). 
Despite this, there are currently two conditions 
or strategies that are used in clinical practice as 
criteria for determining the risk of developing 

preeclampsia. One focuses on detecting clinical 
risk factors (pre-pregnancy or pregnancy-specif-
ic) obtained with a good interrogation at the first 
prenatal control, and the other strategy consists 
of an algorithm based on several factors: clinical 
risk findings, mean arterial pressure, uterine ar-
tery pulsatility index determined by Doppler in 
the first trimester, and placental growth factor 
(PGF) determined in blood serum at the end of 
the first trimester.

The risk factors found with the clinical histo-
ry are divided into high and moderate risk(5,8,9). 
High risk includes chronic arterial hypertension, 
diabetes mellitus, renal disease, autoimmune 
diseases, uterine artery Doppler abnormality, 
previous history of preeclampsia, history of fetal 
or neonatal death associated with preeclampsia. 
Moderate risk includes first pregnancy, family 
history of preeclampsia, multiple pregnancy, age 
over 40 years (Table 1).

Using the risk factors recommended by the 
World Health Organization (WHO)(8) which are 
similar to those of ACOG(5,9), O'Gorman et al.(10) 
showed that 94% of cases of preeclampsia were 
detected in gestations of less than 32 weeks, 
90% of cases in gestations of less than 37 weeks 
and 89% of preeclampsia ≥ 37 weeks, but with 
64% of false positives. We observed that in more 
than 50% of the cases with these factors, pre-
eclampsia did not develop, and this means that 
it is not an adequate method to detect it.

On the other hand, using the multiple screen-
ing (algorithm) with a prevalence of 2.9% of 
preeclampsia, 75% of cases of preeclampsia far 
from term and 43-47% of cases of preeclamp-
sia at term are detected, with a false positive 
of 10%(11,12). These findings are similar to those 
found with the multicenter study in which such 
an algorithm was used to recommend aspirin 
for the prevention of preeclampsia(13). The Inter-

table 1. risk factors for PreeclamPsia.

High risk Moderate risk
Chronic arterial hypertension, dia-
betes mellitus type 1 or 2, multiple 
pregnancy, renal disease, autoim-
mune diseases (antiphospholipid 
syndrome, lupus erythematosus), 
uterine artery Doppler alteration, 

history of fetal or neonatal death as-
sociated with previous preeclampsia

First pregnancy (nulliparity), obesity, 
family history of preeclampsia, age 

over 35 years, inter-gestational 
period > 10 years
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national Federation of Gynecology and Obstet-
rics (FIGO) recommends such screening in the 
first trimester (11-14 weeks)(12). We can mention 
that there are some disadvantages of screening 
based on this algorithm: a computerized pro-
gram is required to calculate the risk and it is 
not possible to do it in all clinics and hospitals 
in the world. Economic investment is required 
to perform PGF, with sonographers who are ex-
perts in studying the Doppler phenomenon of 
the uterine artery and ultrasound equipment of 
adequate quality. In addition, it is necessary to 
perform it between 11-14 weeks; after that ges-
tational age its usefulness has not been proven. 
On the other hand, at this gestational age many 
of the patients in low- and middle-income coun-
tries per capita have not started prenatal control 
or are starting it and it is impossible to perform 
this algorithm.

The ACOG(9) and WHO(8) recommend as screen-
ing for preeclampsia risk only the presence of 
risk factors obtained from the clinical history 
and consider that there is a lack of evidence or 
proof to recommend the algorithm based on 
clinical, biochemical and biophysical factors.

evidence using asPirin in the Prevention of 
PreeclamPsia

Low-dose aspirin has been used for nearly 40 
years to prevent preeclampsia based on the 
fact that acetylsalicylic acid is a platelet anti-
aggregant and cyclooxygenase inhibitor and 
thus has anti-inflammatory and antiangiogenic 
properties. Several obstetrics and gynecology 
and public health policy organizations initiated 
this recommendation nearly a decade ago(14-16). 
In spite of its use for so many years, there are 
doubts about its benefit, the patients or popula-
tion that benefits, the moment to initiate it and 
to omit it, the adequate dose, side effects, other 
advantages beyond the possible prevention of 
preeclampsia.

The previous section noted the two criteria for 
considering the risk of preeclampsia and the or-
ganizations that support them. Low-dose aspirin 
ranges from 50 to 150 mg per day(12,14-17). Many 
studies initiate prevention after 12 weeks and 
mostly before 20 weeks; some initiate it between 
11 and 32 weeks(9,17). Most studies continue aspi-
rin until term or very close to term of pregnancy.

In 1998(18) a large randomized controlled study 
was published in the USA that included patients 
with risk factors such as diabetes, chronic hy-
pertension, history of preeclampsia and mul-
tiple pregnancy. The treatment group received 
60 mg of aspirin. The study ended with 1,254 
patients in the aspirin group and 1,249 in the 
placebo group and there was no significant dif-
ference in the incidence of preeclampsia. These 
results discouraged the use of aspirin to prevent 
preeclampsia. In 2007, the Cochrane organiza-
tion(19) did a systematic review including 59 stud-
ies (37,560 patients) and found 17% reduction 
in preeclampsia (RR = 0.83 [95% CI, 0.77-0.89]). 
In 2017(20), another randomized study select-
ed patients based on risk detected by an algo-
rithm (multiple factors) and administered 150 
mg at bedtime.  This study showed a decrease 
in preterm preeclampsia from 4.3% (placebo) to 
1.6% (aspirin). It was the first large study to find 
benefit with twice the dose of aspirin as in pre-
vious research. Subsequently, new reviews and 
recommendations on the use of aspirin in the 
prevention of preeclampsia have emerged.

The U.S. Preventive Services Task Force(17) ana-
lyzed the results of 16 studies in which aspirin 
was used to prevent preeclampsia. The popula-
tion was high-risk and they found a 15% reduc-
tion in preeclampsia (0% heterogeneity) with a 
95% confidence interval of 5%-25% (RR = 0.85 
[95% CI, 0.75-0.95]). In those analyses, that 
group(17) showed that low-dose aspirin, in addi-
tion to preeclampsia, reduced preterm delivery, 
small-for-gestational age/intrauterine growth 
restriction, and perinatal mortality. It was shown 
that the effect was not related to an onset be-
fore or after 16 weeks of gestation. In addition, 
they found no side effects such as fetal intracra-
nial hemorrhage, postpartum hemorrhage, or 
placental abruption. This group suggested using 
aspirin at a dose of 81 mg each day in the high-
risk factor population, starting at 12 weeks of 
pregnancy.

The preventive effect decreases as the risk of de-
veloping preeclampsia diminishes. It is estimat-
ed that, in a low-risk population, the possibility 
of developing preeclampsia is about 2% and in 
this case the number of patients to treat (NPT) to 
avoid preeclampsia is 500. On the other hand, in 
a group at high risk of developing preeclampsia, 
the risk is 20% and in this case the NPT will be 
about 50.
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The ASPRE study(20) used 150 mg of aspirin per 
day and found a decrease in preeclampsia far 
from term, but not in term preeclampsia or in 
aggregated preeclampsia. 

Giving aspirin until 36-37 weeks of gestation 
seems to be the most reasonable, first, because 
there is no evidence of prevention of preeclamp-
sia at term(21) and because of the possible effects 
on bleeding at delivery or cesarean section. In 
fact, some anesthesiologists avoid regional an-
esthesia because of the current or very recent 
use of aspirin(22).

recommendations from obstetrics and gy-
necology organizations 

Recommendations on the use of aspirin for the 
prevention of preeclampsia from 6 prestigious 
organizations or expert groups with worldwide 
impact are noted in Table 2. 

The UK National Institute for Health and Clinical Ex-
cellence (NICE) in a 2019 guideline suggests using 
aspirin at doses of 75-150 mg depending on risk 
factors, from 12 weeks of pregnancy to term(23).

For the American College of Obstetricians and 
Gynecologists - ACOG, as published in 2018, as-
pirin should be initiated at a dose of 81 mg per 
day according to risk factors - with one high-risk 
or two moderate-risk clinical factors (similar to 
NICE guidelines) - from 12 to 28 weeks of gesta-
tion and maintained until delivery.

The International Federation of Obstetricians 
and Gynecologists in their 2019 guidelines rec-
ommend starting aspirin at a dose of 150 mg at 
night between 11-14 weeks, based on the risk re-
sult obtained by the first trimester screening that 
evaluates preterm preeclampsia, and should be 

administered until the pregnancy is terminated 
or preeclampsia appears, or 36 weeks of gesta-
tion is reached. 

For the World Health Organization, according to 
2021 recommendations, aspirin should be given 
at a dose of 75 mg (or doses close to this) per 
day, starting at 12 weeks of pregnancy, based on 
clinical risk factors (similar to NICE and ACOG) 
and maintained until the time suggested by each 
country's guidelines for discontinuation of anti-
coagulants in pregnant women.

The United States Preventive Services Task Force 
(USPSTF) updated its recommendations in 2021 
and suggested using for the prevention of pre-
eclampsia 81 mg of aspirin every day after 12 
weeks of pregnancy, in patients at high risk ac-
cording to clinical criteria. This group does not 
indicate a specific time until when to use aspirin.

For the International Society for the Study of Hy-
pertension in Pregnancy (ISSHP), the recommen-
dation to give aspirin to prevent preeclampsia 
has two different connotations. If the multivari-
able algorithm is used and high risk is shown, 
150 mg is recommended. If clinical risk criteria 
plus blood pressure are used, aspirin should be 
given at doses ranging from 100-162 mg per day. 
In both situations, it should be started before 16 
weeks of gestation, taken at bedtime and dis-
continued at 36 weeks of pregnancy. 

The first conclusion is that all these organiza-
tions recommend aspirin to prevent preeclamp-
sia and preferably at the beginning of the second 
trimester of gestation(24,25). Most organizations 
suggest using low doses or less than 100 mg and 
using clinical risk criteria to suggest the use of 
aspirin. There is no consensus on the precise 
moment to stop using aspirin.

table 2. recommendations from associations or exPert grouPs for the use of asPirin in the Prevention of PreeclamPsia.

Organization Criteria for use Dosage / day Weeks/gestation to start Until when
ACOG High clinical risk 81 mg 12-28 weeks Until delivery

FIGO Multivariable screening 150 mg 11-14 weeks 36 weeks' gestation

NICE High clinical risk 75-150 mg Starting at 12 weeks Term

ISSHP
By multivariable screening or 

clinical risk
150 mg or

100-162 mg
Before 16 weeks Up to 36 weeks

OMS High clinical risk 75 mg Starting at 12 weeks
According to anticoagulation 
standards/pregnant women

USPSTF High clinical risk 81 mg Starting at 12 weeks Not reported
WHO: World Health Organization; USPSTF: US Preventive Services Task Force; FIGO: International Federation of Gynecology and Obstetrics; ACOG: American College of 
Obstetricians and Gynecologists; ISSHP: International Society for the Study of Hypertension in Pregnancy; NICE: The National Institute for Health and Clinical Excellence 
in the UK
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conclusIons

Preeclampsia prediction is a topic that needs fur-
ther research. For now, two strategies are used 
to help recruit patients at risk. The first is based 
on risk findings detected in the clinical history, 
either from previous conditions or from the cur-
rent pregnancy. The second consists of an algo-
rithm of multiple findings (clinical risk factors, 
mean arterial pressure, placental growth factor 
and uterine artery pulsatility index) determined 
between 11-14 weeks of gestation. Regardless 
of which strategy is used to determine risk, us-
ing low-dose aspirin significantly prevents pre-
eclampsia. For the high-risk population, the NTT 
is 50. Overall, an estimated 16 fewer preeclamp-
sia per 1,000 women at risk treated. The dose has 
varied in different studies. However, the most 
studied dose is 60-100 mg per day and is rec-
ommended by most obstetrics and gynecology 
organizations. It should be started at 12 weeks 
of gestation, preferably before 16 weeks, but it 
can be started up to 28 weeks of pregnancy. It 
should be maintained until 36-37 weeks, or be-
fore the onset of preeclampsia or if termination 
of pregnancy is warranted for a specific cause. 
Low-dose aspirin is safe and no adverse effects 
have been shown. More research is needed on 
obstetric hemorrhage, especially at 150 mg, and 
this is one of the reasons why the WHO does not 
recommend that dose.

For now, low-dose aspirin (75-81 mg) is the drug 
strategy with the best evidence to prevent pre-
eclampsia and is the justification why the most 
prestigious obstetrics and gynecology associa-
tions recommend it.
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