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Lien d’intérêts

u Ferring

u Roche diagnostic

u Obseva

u Alexion



Historique de l’aspirine

u Hippocrate (vers 460 av JC) conseillait une 
tisane de feuilles de saule blanc (salix alba), 
pour soulager les douleurs et les fièvres. 

u 1829 : Pierre-Joseph Leroux, obtient des 
cristaux solubles après avoir fait bouillir de la 
poudre d’écorce de saule blanc (la 
salicyline)

u 1853 : synthèse de l’acide acétylsalicylique 
(Charles-Frédéric Gerhardt)

u 1971 : découverte du mode d’action : 
inhibition de la synthèse de prostaglandines 
par la COX (John Vane, Prix Nobel 1982)



Mode d’action de l’aspirine
Sibai et al. reported that 60–80 mg of aspirin a day

reduced TXA2 production in over 90% of pregnant women

after some days of treatment [27]. Roberts et al. noted that

50 mg of aspirin a day reduced TXA2 production in over

95% of cases without altering prostacyclin production,
whereas 100–300 mg of aspirin a day completely inhibited

TXA2 production, and also inhibited prostacyclin [28, 29].

Aspirin also has other effects that seem to be indepen-
dent of COX. It modifies hemostasis via decreased for-

mation of thrombin [30] and increases fibrinolysis [31]. In

the endothelium, aspirin modifies primary hemostasis via
decreased expression of the tissue factor responsible for

platelet adhesion [32]. Other studies have emphasized the
biological prevention of tumor-necrosis factor (TNF)-a-
induced endothelial cell dysfunction by regulating the NF-

kB/eNOS pathway [33], or the impact of aspirin on tran-
scription factors such as STOX1 in preeclampsia-like

syndromes in mice [34], or the effect of aspirin on heme-

oxygenase-1, used as a diagnostic marker of oxidative
stress in preeclampsia [35]. However, none of these path-

ways have been investigated in pregnant women.

2.5 Chronobiology of Aspirin

The efficacy of aspirin seems to be subject to a chronobi-
ological effect, since a randomized trial in Spain showed a

beneficial effect on diurnal blood pressure regulation and a

reduction of obstetrical effects when aspirin was taken in
the evening or at bedtime, compared with morning intake

[hazard ratio 0.19, 95% confidence interval (CI) 0.10–0.39]

[36]. This beneficial effect is principally dependent on
circadian rhythms combined with the rest-activity cycle of

Fig. 2 Hydrolysis of aspirin and conjugation of salicylic acid

Fig. 3 Mode of action of aspirin. Ser serine, COX cyclooxygenase, PGH2 prostaglandin H2, AA arachidonic acid

A. Atallah et al.

u Puissant effet inhibiteur de 
l’agrégation plaquettaire

u Action rapide < 30min

u Blocage du tunnel en acétylant 
de façon irréversible une sérine

u Effets sur les plaquettes
u 5 à 100mg d’aspirine : inhibition 

dose dépendante de la COX

u 100mg d’aspirine : inhibition quasi 
complète de la production de 
thromboxane A2

Atallah, Drugs, 2017



Etude princeps

u Inclusions dès le premier trimestre
u Aspirine 150mg/j + dypiridamole

300mg/j
u De 12 SA à l’accouchement
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Summary 102 patients at high risk of pre-eclampsia
and/or fetal growth retardation were

randomly allocated to treatment with 300 mg dipyridamole
and 150 mg aspirin daily from 3 months’ gestation onwards
(group A) or to the control group (group B, no treatment).
Group A was twice as likely as group B to have a normal
pregnancy. Pre-eclampsia occurred in 6 patients in group B
and none in group A. Major complications (fetal death or
severe growth retardation) occurred in 9 patients in group B
and none in group A. Platelet count and plasma volume were
significantly higher in group A than in group B throughout
pregnancy. The treatment did not produce serious adverse
effects. Antiplatelet therapy given early in pregnancy to high-
risk patients may thus protect against pre-eclampsia and fetal
growth retardation.

Introduction

THE most severe forms ofpre-eclampsia are associated with
widespread placental thrombotic lesions, which are probably
responsible for the effects of the disease on the fetus.
Treatment of pre-eclamptic women with heparin has usually
given disappointing or, at best, transient results. Placental
lesions are already extensive by the time maternal symptoms
appear, and this may be why heparin given after the
appearance of symptoms has not been successful. Our study
was undertaken to determine whether early anticoagulant
therapy can prevent the placental lesions and thereby fetal
complications.

Methods

We selected 102 patients judged to be at particularly high risk for
pre-eclampsia and/or fetal growth retardation, mainly on the basis of
their obstetric history (table I). To avoid selecting patients with
"true pre-eclampsia" and minor risk of recurrence, we selected
either patients who had had several complicated pregnancies, or
patients who also had vascular risk factors (eg, known essential
hypertension >160/95 mm Hg, familial hypertension). Patients
with secondary hypertension or known or suspected renal disease
were excluded. On average, patients were 28 years old. All but 3 had
had one or more abnormal pregnancies; many of these had resulted
in a major complication-ie, stillbirth or severe fetal growth
retardation (baby under the third percentile of weight for gestational
age.’ Only 3 patients were primiparas, selected because they had
vascular risk factors-known hypertension or diastolic blood-

pressure of >120 mm Hg at the first antenatal visit.
Patients entered the study during the first trimester of pregnancy.

On entry they were randomly allocated to group A or B. Patients in

TABLE I-AGE, PARITY, AND OBSTETRIC HISTORY

*Given as number of events, with number of patients in parentheses.

group A received daily 300 mg of dipyridamole and 150 mg of
aspirin from 3 months of gestation until delivery. Group B was the
control group. For ethical reasons the study was not double blind.

Patients were examined at least once a month, at both the obstetric
and nephrological units of the hospital. Weight, oedema score,
blood pressure (measured in the sitting position), proteinuria,
serum creatinine and uric acid, and platelet count were recorded at
every antenatal visit. Plasma volume was measured (with the Evans
blue method) in the third trimester. All groups underwent the same
clinical, biological, and ultrasound monitoring, and except for
antiplatelet therapy they were managed in the same way.

Fetal growth was assessed against the values established by Leroy
and Lefort, who based them on observations made on 25 000 births
in 21 obstetric clinics in Paris.
Numbers of cases were compared by the x test and measurements

by the Student’s t test.

Results

9 patients were excluded from analysis: 2 who were lost to
follow-up (both in group B), and 7 who had a spontaneous
abortion before 16 weeks (4 in group A and 3 in group B).
Normal pregnancy occurred significantly more often in

group A than in group B (table n), a normal pregnancy being
defined as one in which the blood-pressure did not reach
140/85 mm Hg, no proteinuria appeared, and patients
delivered a live baby of normal weight after 36 weeks’
gestation. The frequency of uncomplicated hypertension
(blood pressure 140/85 mm Hg at least twice) was similar in
the two groups. Pre-eclampsia, defined as severe

hypertension (diastolic blood pressure over 105 mm Hg) with
proteinuria over 1’ 5 gm/day in the third trimester, occurred
only in 6 group B patients; the difference was statistically
significant.
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TABLE II-OUTCOME OF PREGNANCY

TABLE III-CIRCUMSTANCES SURROUNDING FIVE CASES OF FETAL AND

NEONATAL LOSS

*Caesarean section done at 32 weeks because of acute fetal distress. Baby died
on day 8 in neonatal unit.

In 9 group B patients (20% of those whose delivery is
documented) the pregnancy resulted in a major complication
&mdash;4 fetal deaths and 1 neonatal death (table III) and 4 live
births with severe fetal growth retardation. Abruptio
placentae was diagnosed in 5 patients (3 stillbirths), both on
clinical symptoms and on macroscopic evidence of a

retroplacental clot. None of these complications occurred in
group A.
In group A duration of pregnancy was significantly longer

and mean fetal and placental weights (date missing for 4
patients with a major complication) were higher (table IV). All
birthweights are taken into account in table IV; exclusion of
stillbirths would make little change (from 2625 to 2747 g) and
would not affect statistical significance. The higher
birthweights in group A cannot be accounted for by longer
gestation since 29% of babies were under the 10th and 15%
under the 3rd percentile for gestational age in group B,
compared with 8% and 0%, respectively, in group A.

Significantly more group B (73%) than group A (50%)
patients underwent caesarean section. This reflected the
higher frequency of fetal distress in group B.
Serum uric acid and platelet count on entry were similar in

the two groups (table V). At term, serum uric acid was slightly
TABLE IV-GESTATIONAL AGE AND FETAL AND PLACENTAL WEIGHTS

TABLE V-PLATELET COUNT, PLASMA URIC ACID, AND PLASMA
VOLUMES

but not significantly higher in group B, while platelet count
was significantly lower. Plasma volume was in the normal
range in group A but significantly decreased in group B.
Adverse effects of the treatment were limited to headache,

which occurred in a third of the patients receiving
dipyridamole. The headache usually subsided when the daily
dose was taken in four rather than two divided doses. In 8
patients, however, the daily dose had to be reduced to 225 mg.
No abnormal bleeding was observed during delivery or
caesarean section. No haemorrhagic complication occurred
in babies. No fetal malformation was observed in either
group.

Discussion

Intravascular coagulation, as shown by lowering of platelet
count, consumption of factor VIII, and increase in fibrin
degradation products,2 often precedes severe pre-eclampsia.3
It worsens when pre-eclampsia and eclampsia appear, and
huge deposits of fibrin in the intervillous spaces often result
in placental-infarction. In the most severe cases, the placental
infarcts are large enough to cause abruptio placentae, and
fibrin deposits also occur in other organs.4 Thus, coagulation
is likely to contribute to both maternal and fetal
complications in pre-eclampsia. Also, since vascular lesions
are present in the placenta in the early stages ofpre-eclampsia,
abnormal coagulation may be an important aggravating
factor in placental ischaemia. For these reasons, heparin
therapy has been attempted in many cases of pre-eclampsia.
In most cases, however, it has not been a success,2,5 possibly
because heparin has always been given after signs and
symptoms have appeared, by which time placental lesions are
extensive. The idea of prophylactic anticoagulant therapy is
very attractive, but it has posed practical and safety problems.
Aspirin is an effective antiplatelet drug which acts probably

by inhibiting the enzyme cyclo-oxygenase and thereby
blocking the synthesis of thromboxane A2. It has been
effective in the prevention of thrombosis of prosthetic valves
and coronary artery bypasses, and in the prevention of

myocardial infarction and other arterial or venous thrombotic
lesions.6-9 Low doses of aspirin (150 mg per day) have been
recommended to preserve the beneficial effects of
prostacyclin, on the assumption that vessel prostacyclin
synthesis is less sensitive to aspirin inhibition than is that of
platelet thromboxane Az. Dipyridamole has been given with
aspirin in many trials of prophylactic antithrombotic
therapy.9 Although the beneficial effect that aspirin and
dipyridamole each contributes in such a combination has
never been clearly delineated, the two drugs are now widely
used together. 6
Our results suggest that antiplatelet treatment given to

high-risk mothers from 3 months’ pregnancy onwards
significantly improves fetal outcome. The high incidence of
pre-eclampsia and fetal growth retardation in the control
group indicates that we selected the appropriate type of
patient for this study and that our criteria for inclusion
allowed significant differences between treated and control
groups to be reached with a small number of patients. Our
empirical selection of patients did not lead to a very
homogeneous population, but the heterogeneity was

distributed evenly between the two groups (table I), so it is
unlikely to bias results. Moreover, the occurrence of a major
complication was not closely related to the obstetric history,
since 8/9 complications occurred in patients who had had no
or only 1 complication; only 1 of the complications occurred
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antiplatelet therapy they were managed in the same way.
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and Lefort, who based them on observations made on 25 000 births
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Numbers of cases were compared by the x test and measurements
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Results

9 patients were excluded from analysis: 2 who were lost to
follow-up (both in group B), and 7 who had a spontaneous
abortion before 16 weeks (4 in group A and 3 in group B).
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proteinuria over 1’ 5 gm/day in the third trimester, occurred
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Indications de l’aspirine 
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Dépistage de la prééclampsie
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u Etude multicentrique Européenne

u Dépister au premier trimestre des patientes à haut risque de prééclampsie
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u Age, Taille, Poids, Ethnie, HTA chronique, Lupus ou SAPL, PMA, ATCD de PE, DID ou DNID, 
Parité, PAM, IP des artères utérines, PAPP-A, PlGF

u Risque accru de prééclampsie si >1/100 (PE avant 37SA) : 10% des femmes testées

u Randomisation des patientes à risque de PE avant 37SA : aspirine vs placebo



Etude ASPRE
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Etude ASPRE
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no pregnancy terminations for severe fetal growth 
restriction and preeclampsia at 24 weeks of ges-
tation, 12 stillbirths at or after 24 weeks of 
gestation, 2 neonatal deaths within 28 days after 
birth, and 792 live births of infants who survived 
to discharge from the hospital.

Primary Outcome
Preterm preeclampsia occurred in 13 of 798 par-
ticipants (1.6%) in the aspirin group, as compared 
with 35 of 822 (4.3%) in the placebo group (ad-
justed odds ratio in the aspirin group, 0.38; 95% 
confidence interval, 0.20 to 0.74; P = 0.004) (Ta-
ble 2). The size of the treatment effect was con-

sistent across estimated risk groups at the time 
of screening, across groups defined according to 
obstetrical history, and across countries of the 
participating centers (Figs. S1 and S2 in the Sup-
plementary Appendix). The cumulative percent-
ages of participants who had delivery with pre-
eclampsia are shown in Figure 2.

Of the 152 women who withdrew consent, 74 
did not want any of their data to be reported and 
78 allowed reporting of their screening data; the 
baseline characteristics of the women who with-
drew consent were similar between those as-
signed to receive aspirin and those assigned to 
receive placebo (Table S2 in the Supplementary 

Figure 1. Screening, Randomization, and Follow-up.

1776 Underwent randomization

2971 (11.0%) Were at high risk for preterm
preeclampsia

26,941 Women were screened for preterm
preeclampsia

332 Were excluded
253 Were receiving aspirin
47 Had hypersensitivity to aspirin
17 Had peptic ulcer or bleeding disorder
10 Participated in another drug trial
2 Had miscarriage before randomization
3 Had termination of pregnancy

before randomization

865 Declined to participate

878 Were assigned to receive aspirin 898 Were assigned to receive placebo

78 Withdrew consent
2 Were lost to follow-up

74 Withdrew consent
2  Were lost to follow-up

2641 Were eligible for inclusion

798 Were included in the primary analysis 822 Were included in the primary analysis
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Appendix). A sensitivity analysis to evaluate the 
effect of the withdrawals22 showed no substan-
tive difference from the primary analysis (Fig. S3 
in the Supplementary Appendix).

Secondary Outcomes
The treatment effect for secondary outcomes, 
quantified as the odds ratio in the aspirin group 
with a 99% confidence interval, is shown in 
Tables 2 and 3, and in Figures S4 and S5 in the 

Supplementary Appendix. There was no signifi-
cant between-group difference in the incidence 
of any secondary outcomes, but the trial was not 
powered for these outcomes.

Adverse Events
In the aspirin group, at least one serious adverse 
event occurred in 13 participants (1.6%) and at 
least one adverse event occurred in 207 partici-
pants (25.9%); in the placebo group, at least one 

Outcome
Aspirin Group 

(N = 798)
Placebo Group 

(N = 822)
Odds Ratio 

(95% or 99% CI)*

Primary outcome: preterm preeclampsia at <37 wk of 
gestation — no. (%)

13 (1.6) 35 (4.3) 0.38 (0.20–0.74)

Secondary outcomes according to gestational age

Adverse outcomes at <34 wk of gestation

Any — no. (%) 32 (4.0) 53 (6.4) 0.62 (0.34–1.14)

Preeclampsia — no. (%) 3 (0.4) 15 (1.8) 0.18 (0.03–1.03)

Gestational hypertension — no. (%) 2 (0.3) 2 (0.2) 1.02 (0.08–13.49)

Small-for-gestational-age status without  
preeclampsia — no./total no. (%)†

7/785 (0.9) 14/807 (1.7) 0.53 (0.16–1.77)

Miscarriage or stillbirth without preeclampsia 
— no. (%)

14 (1.8) 19 (2.3) 0.78 (0.31–1.95)

Abruption without preeclampsia — no. (%) 1 (0.1) 3 (0.4) 0.36 (0.02–7.14)

Spontaneous delivery without preeclampsia  
— no. (%)

12 (1.5) 12 (1.5) 1.07 (0.37–3.10)

Adverse outcomes at <37 wk of gestation

Any — no. (%) 79 (9.9) 116 (14.1) 0.69 (0.46–1.03)

Gestational hypertension — no. (%) 8 (1.0) 7 (0.9) 1.19 (0.31–4.56)

Small-for-gestational-age status without  
preeclampsia — no./total no. (%)†

17/785 (2.2) 18/807 (2.2) 1.01 (0.42–2.46)

Miscarriage or stillbirth without preeclampsia 
— no. (%)

14 (1.8) 19 (2.3) 0.78 (0.31–1.95)

Abruption without preeclampsia — no. (%) 2 (0.3) 4 (0.5) 0.52 (0.06–4.91)

Spontaneous delivery without preeclampsia  
— no. (%)

40 (5.0) 49 (6.0) 0.83 (0.47–1.47)

Adverse outcomes at ≥37 wk of gestation

Any — no. (%) 178 (22.3) 171 (20.8) 1.12 (0.82–1.54)

Preeclampsia — no. (%) 53 (6.6) 59 (7.2) 0.95 (0.57–1.57)

Gestational hypertension — no. (%) 72 (9.0) 62 (7.5) 1.24 (0.78–1.98)

Small-for-gestational-age status without  
preeclampsia — no./total no. (%)†

54/785 (6.9) 56/807 (6.9) 1.00 (0.60–1.66)

Stillbirth without preeclampsia — no. (%) 2 (0.3) 2 (0.2) 1.01 (0.08–13.40)

Abruption without preeclampsia — no. (%) 2 (0.3) 2 (0.2) 1.05 (0.08–13.92)

*  The confidence interval was 95% for the primary outcome and 99% for the secondary outcomes.
†  The status of being small for gestational age was defined as a birth weight below the 5th percentile. The birth weight 

for neonates delivered before 24 weeks of gestation was not recorded.

Table 2. Outcomes According to Trial Group.
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Appendix). A sensitivity analysis to evaluate the 
effect of the withdrawals22 showed no substan-
tive difference from the primary analysis (Fig. S3 
in the Supplementary Appendix).

Secondary Outcomes
The treatment effect for secondary outcomes, 
quantified as the odds ratio in the aspirin group 
with a 99% confidence interval, is shown in 
Tables 2 and 3, and in Figures S4 and S5 in the 

Supplementary Appendix. There was no signifi-
cant between-group difference in the incidence 
of any secondary outcomes, but the trial was not 
powered for these outcomes.

Adverse Events
In the aspirin group, at least one serious adverse 
event occurred in 13 participants (1.6%) and at 
least one adverse event occurred in 207 partici-
pants (25.9%); in the placebo group, at least one 

Outcome
Aspirin Group 

(N = 798)
Placebo Group 

(N = 822)
Odds Ratio 

(95% or 99% CI)*

Primary outcome: preterm preeclampsia at <37 wk of 
gestation — no. (%)

13 (1.6) 35 (4.3) 0.38 (0.20–0.74)

Secondary outcomes according to gestational age

Adverse outcomes at <34 wk of gestation

Any — no. (%) 32 (4.0) 53 (6.4) 0.62 (0.34–1.14)

Preeclampsia — no. (%) 3 (0.4) 15 (1.8) 0.18 (0.03–1.03)

Gestational hypertension — no. (%) 2 (0.3) 2 (0.2) 1.02 (0.08–13.49)

Small-for-gestational-age status without  
preeclampsia — no./total no. (%)†

7/785 (0.9) 14/807 (1.7) 0.53 (0.16–1.77)

Miscarriage or stillbirth without preeclampsia 
— no. (%)

14 (1.8) 19 (2.3) 0.78 (0.31–1.95)

Abruption without preeclampsia — no. (%) 1 (0.1) 3 (0.4) 0.36 (0.02–7.14)

Spontaneous delivery without preeclampsia  
— no. (%)

12 (1.5) 12 (1.5) 1.07 (0.37–3.10)

Adverse outcomes at <37 wk of gestation

Any — no. (%) 79 (9.9) 116 (14.1) 0.69 (0.46–1.03)

Gestational hypertension — no. (%) 8 (1.0) 7 (0.9) 1.19 (0.31–4.56)

Small-for-gestational-age status without  
preeclampsia — no./total no. (%)†

17/785 (2.2) 18/807 (2.2) 1.01 (0.42–2.46)

Miscarriage or stillbirth without preeclampsia 
— no. (%)

14 (1.8) 19 (2.3) 0.78 (0.31–1.95)

Abruption without preeclampsia — no. (%) 2 (0.3) 4 (0.5) 0.52 (0.06–4.91)

Spontaneous delivery without preeclampsia  
— no. (%)

40 (5.0) 49 (6.0) 0.83 (0.47–1.47)

Adverse outcomes at ≥37 wk of gestation

Any — no. (%) 178 (22.3) 171 (20.8) 1.12 (0.82–1.54)

Preeclampsia — no. (%) 53 (6.6) 59 (7.2) 0.95 (0.57–1.57)

Gestational hypertension — no. (%) 72 (9.0) 62 (7.5) 1.24 (0.78–1.98)

Small-for-gestational-age status without  
preeclampsia — no./total no. (%)†

54/785 (6.9) 56/807 (6.9) 1.00 (0.60–1.66)

Stillbirth without preeclampsia — no. (%) 2 (0.3) 2 (0.2) 1.01 (0.08–13.40)

Abruption without preeclampsia — no. (%) 2 (0.3) 2 (0.2) 1.05 (0.08–13.92)

*  The confidence interval was 95% for the primary outcome and 99% for the secondary outcomes.
†  The status of being small for gestational age was defined as a birth weight below the 5th percentile. The birth weight 

for neonates delivered before 24 weeks of gestation was not recorded.
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Appendix). A sensitivity analysis to evaluate the 
effect of the withdrawals22 showed no substan-
tive difference from the primary analysis (Fig. S3 
in the Supplementary Appendix).

Secondary Outcomes
The treatment effect for secondary outcomes, 
quantified as the odds ratio in the aspirin group 
with a 99% confidence interval, is shown in 
Tables 2 and 3, and in Figures S4 and S5 in the 

Supplementary Appendix. There was no signifi-
cant between-group difference in the incidence 
of any secondary outcomes, but the trial was not 
powered for these outcomes.

Adverse Events
In the aspirin group, at least one serious adverse 
event occurred in 13 participants (1.6%) and at 
least one adverse event occurred in 207 partici-
pants (25.9%); in the placebo group, at least one 

Outcome
Aspirin Group 

(N = 798)
Placebo Group 

(N = 822)
Odds Ratio 

(95% or 99% CI)*

Primary outcome: preterm preeclampsia at <37 wk of 
gestation — no. (%)

13 (1.6) 35 (4.3) 0.38 (0.20–0.74)

Secondary outcomes according to gestational age

Adverse outcomes at <34 wk of gestation

Any — no. (%) 32 (4.0) 53 (6.4) 0.62 (0.34–1.14)

Preeclampsia — no. (%) 3 (0.4) 15 (1.8) 0.18 (0.03–1.03)

Gestational hypertension — no. (%) 2 (0.3) 2 (0.2) 1.02 (0.08–13.49)

Small-for-gestational-age status without  
preeclampsia — no./total no. (%)†

7/785 (0.9) 14/807 (1.7) 0.53 (0.16–1.77)

Miscarriage or stillbirth without preeclampsia 
— no. (%)

14 (1.8) 19 (2.3) 0.78 (0.31–1.95)

Abruption without preeclampsia — no. (%) 1 (0.1) 3 (0.4) 0.36 (0.02–7.14)

Spontaneous delivery without preeclampsia  
— no. (%)

12 (1.5) 12 (1.5) 1.07 (0.37–3.10)

Adverse outcomes at <37 wk of gestation

Any — no. (%) 79 (9.9) 116 (14.1) 0.69 (0.46–1.03)

Gestational hypertension — no. (%) 8 (1.0) 7 (0.9) 1.19 (0.31–4.56)

Small-for-gestational-age status without  
preeclampsia — no./total no. (%)†

17/785 (2.2) 18/807 (2.2) 1.01 (0.42–2.46)

Miscarriage or stillbirth without preeclampsia 
— no. (%)

14 (1.8) 19 (2.3) 0.78 (0.31–1.95)

Abruption without preeclampsia — no. (%) 2 (0.3) 4 (0.5) 0.52 (0.06–4.91)

Spontaneous delivery without preeclampsia  
— no. (%)

40 (5.0) 49 (6.0) 0.83 (0.47–1.47)

Adverse outcomes at ≥37 wk of gestation

Any — no. (%) 178 (22.3) 171 (20.8) 1.12 (0.82–1.54)

Preeclampsia — no. (%) 53 (6.6) 59 (7.2) 0.95 (0.57–1.57)

Gestational hypertension — no. (%) 72 (9.0) 62 (7.5) 1.24 (0.78–1.98)

Small-for-gestational-age status without  
preeclampsia — no./total no. (%)†

54/785 (6.9) 56/807 (6.9) 1.00 (0.60–1.66)

Stillbirth without preeclampsia — no. (%) 2 (0.3) 2 (0.2) 1.01 (0.08–13.40)

Abruption without preeclampsia — no. (%) 2 (0.3) 2 (0.2) 1.05 (0.08–13.92)

*  The confidence interval was 95% for the primary outcome and 99% for the secondary outcomes.
†  The status of being small for gestational age was defined as a birth weight below the 5th percentile. The birth weight 

for neonates delivered before 24 weeks of gestation was not recorded.
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Appendix). A sensitivity analysis to evaluate the 
effect of the withdrawals22 showed no substan-
tive difference from the primary analysis (Fig. S3 
in the Supplementary Appendix).

Secondary Outcomes
The treatment effect for secondary outcomes, 
quantified as the odds ratio in the aspirin group 
with a 99% confidence interval, is shown in 
Tables 2 and 3, and in Figures S4 and S5 in the 

Supplementary Appendix. There was no signifi-
cant between-group difference in the incidence 
of any secondary outcomes, but the trial was not 
powered for these outcomes.

Adverse Events
In the aspirin group, at least one serious adverse 
event occurred in 13 participants (1.6%) and at 
least one adverse event occurred in 207 partici-
pants (25.9%); in the placebo group, at least one 

Outcome
Aspirin Group 

(N = 798)
Placebo Group 

(N = 822)
Odds Ratio 

(95% or 99% CI)*

Primary outcome: preterm preeclampsia at <37 wk of 
gestation — no. (%)

13 (1.6) 35 (4.3) 0.38 (0.20–0.74)

Secondary outcomes according to gestational age

Adverse outcomes at <34 wk of gestation

Any — no. (%) 32 (4.0) 53 (6.4) 0.62 (0.34–1.14)

Preeclampsia — no. (%) 3 (0.4) 15 (1.8) 0.18 (0.03–1.03)

Gestational hypertension — no. (%) 2 (0.3) 2 (0.2) 1.02 (0.08–13.49)

Small-for-gestational-age status without  
preeclampsia — no./total no. (%)†

7/785 (0.9) 14/807 (1.7) 0.53 (0.16–1.77)

Miscarriage or stillbirth without preeclampsia 
— no. (%)

14 (1.8) 19 (2.3) 0.78 (0.31–1.95)

Abruption without preeclampsia — no. (%) 1 (0.1) 3 (0.4) 0.36 (0.02–7.14)

Spontaneous delivery without preeclampsia  
— no. (%)

12 (1.5) 12 (1.5) 1.07 (0.37–3.10)

Adverse outcomes at <37 wk of gestation

Any — no. (%) 79 (9.9) 116 (14.1) 0.69 (0.46–1.03)

Gestational hypertension — no. (%) 8 (1.0) 7 (0.9) 1.19 (0.31–4.56)

Small-for-gestational-age status without  
preeclampsia — no./total no. (%)†

17/785 (2.2) 18/807 (2.2) 1.01 (0.42–2.46)

Miscarriage or stillbirth without preeclampsia 
— no. (%)

14 (1.8) 19 (2.3) 0.78 (0.31–1.95)

Abruption without preeclampsia — no. (%) 2 (0.3) 4 (0.5) 0.52 (0.06–4.91)

Spontaneous delivery without preeclampsia  
— no. (%)

40 (5.0) 49 (6.0) 0.83 (0.47–1.47)

Adverse outcomes at ≥37 wk of gestation

Any — no. (%) 178 (22.3) 171 (20.8) 1.12 (0.82–1.54)

Preeclampsia — no. (%) 53 (6.6) 59 (7.2) 0.95 (0.57–1.57)

Gestational hypertension — no. (%) 72 (9.0) 62 (7.5) 1.24 (0.78–1.98)

Small-for-gestational-age status without  
preeclampsia — no./total no. (%)†

54/785 (6.9) 56/807 (6.9) 1.00 (0.60–1.66)

Stillbirth without preeclampsia — no. (%) 2 (0.3) 2 (0.2) 1.01 (0.08–13.40)

Abruption without preeclampsia — no. (%) 2 (0.3) 2 (0.2) 1.05 (0.08–13.92)

*  The confidence interval was 95% for the primary outcome and 99% for the secondary outcomes.
†  The status of being small for gestational age was defined as a birth weight below the 5th percentile. The birth weight 

for neonates delivered before 24 weeks of gestation was not recorded.
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Appendix). A sensitivity analysis to evaluate the 
effect of the withdrawals22 showed no substan-
tive difference from the primary analysis (Fig. S3 
in the Supplementary Appendix).

Secondary Outcomes
The treatment effect for secondary outcomes, 
quantified as the odds ratio in the aspirin group 
with a 99% confidence interval, is shown in 
Tables 2 and 3, and in Figures S4 and S5 in the 

Supplementary Appendix. There was no signifi-
cant between-group difference in the incidence 
of any secondary outcomes, but the trial was not 
powered for these outcomes.

Adverse Events
In the aspirin group, at least one serious adverse 
event occurred in 13 participants (1.6%) and at 
least one adverse event occurred in 207 partici-
pants (25.9%); in the placebo group, at least one 

Outcome
Aspirin Group 

(N = 798)
Placebo Group 

(N = 822)
Odds Ratio 

(95% or 99% CI)*

Primary outcome: preterm preeclampsia at <37 wk of 
gestation — no. (%)

13 (1.6) 35 (4.3) 0.38 (0.20–0.74)

Secondary outcomes according to gestational age

Adverse outcomes at <34 wk of gestation

Any — no. (%) 32 (4.0) 53 (6.4) 0.62 (0.34–1.14)

Preeclampsia — no. (%) 3 (0.4) 15 (1.8) 0.18 (0.03–1.03)

Gestational hypertension — no. (%) 2 (0.3) 2 (0.2) 1.02 (0.08–13.49)

Small-for-gestational-age status without  
preeclampsia — no./total no. (%)†

7/785 (0.9) 14/807 (1.7) 0.53 (0.16–1.77)

Miscarriage or stillbirth without preeclampsia 
— no. (%)

14 (1.8) 19 (2.3) 0.78 (0.31–1.95)

Abruption without preeclampsia — no. (%) 1 (0.1) 3 (0.4) 0.36 (0.02–7.14)

Spontaneous delivery without preeclampsia  
— no. (%)

12 (1.5) 12 (1.5) 1.07 (0.37–3.10)

Adverse outcomes at <37 wk of gestation

Any — no. (%) 79 (9.9) 116 (14.1) 0.69 (0.46–1.03)

Gestational hypertension — no. (%) 8 (1.0) 7 (0.9) 1.19 (0.31–4.56)

Small-for-gestational-age status without  
preeclampsia — no./total no. (%)†

17/785 (2.2) 18/807 (2.2) 1.01 (0.42–2.46)

Miscarriage or stillbirth without preeclampsia 
— no. (%)

14 (1.8) 19 (2.3) 0.78 (0.31–1.95)

Abruption without preeclampsia — no. (%) 2 (0.3) 4 (0.5) 0.52 (0.06–4.91)

Spontaneous delivery without preeclampsia  
— no. (%)

40 (5.0) 49 (6.0) 0.83 (0.47–1.47)

Adverse outcomes at ≥37 wk of gestation

Any — no. (%) 178 (22.3) 171 (20.8) 1.12 (0.82–1.54)

Preeclampsia — no. (%) 53 (6.6) 59 (7.2) 0.95 (0.57–1.57)

Gestational hypertension — no. (%) 72 (9.0) 62 (7.5) 1.24 (0.78–1.98)

Small-for-gestational-age status without  
preeclampsia — no./total no. (%)†

54/785 (6.9) 56/807 (6.9) 1.00 (0.60–1.66)

Stillbirth without preeclampsia — no. (%) 2 (0.3) 2 (0.2) 1.01 (0.08–13.40)

Abruption without preeclampsia — no. (%) 2 (0.3) 2 (0.2) 1.05 (0.08–13.92)

*  The confidence interval was 95% for the primary outcome and 99% for the secondary outcomes.
†  The status of being small for gestational age was defined as a birth weight below the 5th percentile. The birth weight 

for neonates delivered before 24 weeks of gestation was not recorded.
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Appendix). A sensitivity analysis to evaluate the 
effect of the withdrawals22 showed no substan-
tive difference from the primary analysis (Fig. S3 
in the Supplementary Appendix).

Secondary Outcomes
The treatment effect for secondary outcomes, 
quantified as the odds ratio in the aspirin group 
with a 99% confidence interval, is shown in 
Tables 2 and 3, and in Figures S4 and S5 in the 

Supplementary Appendix. There was no signifi-
cant between-group difference in the incidence 
of any secondary outcomes, but the trial was not 
powered for these outcomes.

Adverse Events
In the aspirin group, at least one serious adverse 
event occurred in 13 participants (1.6%) and at 
least one adverse event occurred in 207 partici-
pants (25.9%); in the placebo group, at least one 

Outcome
Aspirin Group 

(N = 798)
Placebo Group 

(N = 822)
Odds Ratio 

(95% or 99% CI)*

Primary outcome: preterm preeclampsia at <37 wk of 
gestation — no. (%)

13 (1.6) 35 (4.3) 0.38 (0.20–0.74)
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Adverse outcomes at <34 wk of gestation

Any — no. (%) 32 (4.0) 53 (6.4) 0.62 (0.34–1.14)

Preeclampsia — no. (%) 3 (0.4) 15 (1.8) 0.18 (0.03–1.03)

Gestational hypertension — no. (%) 2 (0.3) 2 (0.2) 1.02 (0.08–13.49)

Small-for-gestational-age status without  
preeclampsia — no./total no. (%)†

7/785 (0.9) 14/807 (1.7) 0.53 (0.16–1.77)

Miscarriage or stillbirth without preeclampsia 
— no. (%)

14 (1.8) 19 (2.3) 0.78 (0.31–1.95)

Abruption without preeclampsia — no. (%) 1 (0.1) 3 (0.4) 0.36 (0.02–7.14)

Spontaneous delivery without preeclampsia  
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12 (1.5) 12 (1.5) 1.07 (0.37–3.10)

Adverse outcomes at <37 wk of gestation

Any — no. (%) 79 (9.9) 116 (14.1) 0.69 (0.46–1.03)
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Abruption without preeclampsia — no. (%) 2 (0.3) 2 (0.2) 1.05 (0.08–13.92)

*  The confidence interval was 95% for the primary outcome and 99% for the secondary outcomes.
†  The status of being small for gestational age was defined as a birth weight below the 5th percentile. The birth weight 

for neonates delivered before 24 weeks of gestation was not recorded.
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serious adverse event occurred in 26 participants 
(3.2%) and at least one adverse event occurred in 
210 participants (25.5%). There was no significant 
between-group difference in the incidence of 
these events (Tables S3 and S4 in the Supple-
mentary Appendix).

 Adherence
Adherence was good in 1294 of 1620 partici-
pants (79.9%), moderate in 241 (14.9%), and poor 
in 85 (5.2%). There were no significant between-
group differences in the degree of adherence 
(Table S5 in the Supplementary Appendix). A 
sensitivity analysis that took into account adher-
ence to the assigned regimen is shown in Figure 
S6 in the Supplementary Appendix.

 Discussion

In this multicenter, randomized, placebo-con-
trolled trial involving women with singleton preg-
nancies who were identified by means of first-
trimester screening as being at high risk for 
preterm preeclampsia, the administration of 

aspirin at a dose of 150 mg per day from 11 to 
14 weeks of gestation until 36 weeks of gesta-
tion was associated with a significantly lower 
incidence of preterm preeclampsia than was 
placebo. There was no significant between-
group difference in the incidence of other preg-
nancy complications or of adverse fetal or 
neonatal outcomes. However, the trial was not 
adequately powered for the secondary outcomes.

Unlike previous trials of strategies to reduce 
the risk of preeclampsia among high-risk women, 
we identified women at high risk for preterm pre-
eclampsia by means of combined screening with 
maternal demographic characteristics and his-
torical factors and biomarkers — a strategy that 
has been shown to be superior to other cur-
rently used methods.11,13,14,23 Decisions regarding 
the gestational-age range at the onset of treat-
ment (11 to 14 weeks of gestation) and the pri-
mary outcome measure (preterm preeclampsia 
rather than total preeclampsia) were informed 
by the results of meta-analyses suggesting that 
aspirin confers greater benefit if it is started at 
or before 16 weeks of gestation and that preven-
tion is confined to preterm preeclampsia.8,9,24

The dose of 150 mg of aspirin per day was se-
lected on the basis of previous evidence of a 
dose-dependent benefit to therapy10; in addition, 
the commonly used dose of 81 mg of aspirin per 
day has no appreciable effect on platelet func-
tion in up to one third of pregnant women.25 The 
recommendation that participants take aspirin 
at night, rather than during the day, was based 
on the observation from a randomized trial that 
treatment at this time may be superior in reduc-
ing the rate of preeclampsia.26 The incidence of 
preterm preeclampsia in the placebo group was 
lower than what was anticipated (4.3%, vs. the 
expected value of 7.6%), and this finding is likely 
to be the consequence of differences between 
the demographic characteristics of the screened 
population and those of the population that was 
used for the development of the algorithm.

Screening at 11 to 13 weeks of gestation has 
been shown to identify less than 40% of cases of 
term preeclampsia.15 In our trial, aspirin did not 
reduce the incidence of term preeclampsia.

In conclusion, this randomized trial showed 
that among women with singleton pregnancies 
who were identified by means of first-trimester 
screening as being at high risk for preterm pre-

Figure 2. Kaplan–Meier Plot of Cumulative Percentage of Participants Who 
Delivered with Preeclampsia.

The gray box highlights the rate of preeclampsia before 37 weeks of gestation. 
The inset shows the same data on an enlarged y axis.
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eclampsia, the administration of aspirin at a dose 
of 150 mg per day from 11 to 14 weeks of gesta-
tion until 36 weeks of gestation resulted in a 
significantly lower incidence of preterm pre-
eclampsia than that with placebo.
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Outcome
Aspirin Group 

(N = 798)
Placebo Group 

(N = 822) Odds Ratio (99% CI)

Stillbirth or death — no. (%)

All stillbirths or deaths 8 (1.0) 14 (1.7) 0.59 (0.19–1.85)

With preeclampsia or status of being small for  
gestational age

5 (0.6) 8 (1.0) 0.65 (0.15–2.90)

Without preeclampsia or status of being small for  
gestational age

3 (0.4) 6 (0.7) 0.51 (0.08–3.19)

With placental abruption or bleeding 0 2 (0.2) 0.00 (0.00–∞)

Without placental abruption or bleeding 8 (1.0) 12 (1.5) 0.69 (0.21–2.28)

Death or complications — no. (%)

Any 32 (4.0) 48 (5.8) 0.69 (0.37–1.27)

Miscarriage, stillbirth, or death 19 (2.4) 26 (3.2) 0.76 (0.35–1.68)

Intraventricular hemorrhage of grade ≥II 2 (0.3) 1 (0.1) 2.23 (0.09–52.70)

Sepsis with confirmed bacteremia in cultures 3 (0.4) 6 (0.7) 0.52 (0.08–3.32)

Anemia resulting in blood transfusion 5 (0.6) 11 (1.3) 0.47 (0.11–1.92)

Respiratory distress syndrome treated with surfactant  
and ventilation

11 (1.4) 22 (2.7) 0.53 (0.20–1.40)

Necrotizing enterocolitis resulting in surgery 2 (0.3) 1 (0.1) 2.10 (0.09–49.54)

Therapy — no. (%)

Any 55 (6.9) 60 (7.3) 0.97 (0.58–1.60)

Admission to intensive care unit 48 (6.0) 54 (6.6) 0.93 (0.55–1.59)

Ventilation with positive airway pressure or intubation 37 (4.6) 46 (5.6) 0.85 (0.47–1.52)

Low birth weight — no./total no. (%)*

<3rd percentile 57/785 (7.3) 63/807 (7.8) 0.92 (0.57–1.51)

<5th percentile 82/785 (10.4) 96/807 (11.9) 0.86 (0.57–1.30)

<10th percentile 148/785 (18.9) 187/807 (23.2) 0.77 (0.56–1.06)

*  The birth weight for neonates who were delivered before 24 weeks was not recorded.

Table 3. Neonatal Outcomes According to Trial Group.
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Figure S1. Subgroup analysis: odds ratio in the aspirin group with 95% confidence intervals 

in different groups according to estimated risk for preterm preeclampsia at screening and 

previous obstetric history. 
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Test for interaction between treatment and obstetric history: p=0.39 



Les sous-groupes

defined according to racial origin,
maternal age, body mass index, method
of conception, smoking, family history
of PE, obstetrical history, or history of
preexisting medical conditions, except
for chronic hypertension in which there
may not be a beneficial effect from
aspirin (Figure 1). The subgroup of
medical conditions other than chronic
hypertension is not shown in Figure 1
because there were no cases of preterm
PE in the 19 participants of the aspirin
group and only 1 in 8 of the placebo
group (OR, 0.00; 95% CI,
0.00einfinity).

In participants with chronic hyper-
tension, preterm PE occurred in 10.2%
(5/49) in the aspirin group and in 8.2%
(5/61) in the placebo group (OR, 1.29;
95% CI, 0.33e5.12); the respective
values in those without chronic hyper-
tension were 1.1% (8/749) in the
aspirin group and 3.9% (30/761) in the
placebo group (OR, 0.27; 95% CI,
0.12e0.60) (Figure 2). In all partici-
pants with adherence of !90% the
adjusted OR in the aspirin group was
0.24 (95% CI, 0.09e0.65); in the sub-
group with chronic hypertension it was
2.06 (95% CI, 0.40e10.71); and in

those without chronic hypertension it
was 0.05 (95% CI, 0.01e0.41). For the
complete data set the test of interaction
was not significant (P ¼ .055 without
and .44 with Bonferroni correction),
but in those with adherence !90% the
interaction was significant (P ¼ .0019
without and .015 with Bonferroni
correction).

Comment
Principal findings
The ASPRE trial demonstrated that, in
women with singleton pregnancies
identified by means of first-trimester

FIGURE 1
Effect of aspirin on preterm preeclampsia according to maternal factor

Odds ratio (OR) for preterm preeclampsia (PE) in aspirin group with 95% confidence intervals (CI) in different subgroups defined according to maternal
characteristics and medical and obstetrical history.The P values and CI are not adjusted for multiple comparisons. The P values should be compared to
0.00625 to determine significance at the 5% level with a Bonferroni adjustment for multiple comparisons.
Poon et al. Subgroup analysis of ASPRE trial. Am J Obstet Gynecol 2017.
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BACKGROUND: The Combined Multimarker Screening and Ran-
domized Patient Treatment with Aspirin for Evidence-Based Preeclampsia
Prevention trial demonstrated that in women who were at high risk for
preterm preeclampsia with delivery at<37 weeks’ gestation identified by
screening by means of an algorithm that combines maternal factors and
biomarkers at 11-13 weeks’ gestation, aspirin administration from 11 to
14 until 36 weeks’ gestation was associated with a significant reduction in
the incidence of preterm preeclampsia (odds ratio 0.38; 95% confidence
interval, 0.20 to 0.74; P¼0.004).
OBJECTIVE:We sought to examine whether there are differences in the
effect of aspirin on the incidence of preterm preeclampsia in the Aspirin for
Evidence-Based Preeclampsia Prevention trial in subgroups defined ac-
cording to maternal characteristics and medical and obstetrical history.
STUDY DESIGN: This was a secondary analysis of data from the
Aspirin for Evidence-Based Preeclampsia Prevention trial. Subgroup
analysis was performed to assess evidence of differences in the effect of
aspirin on incidence of preterm preeclampsia in subgroups defined by
maternal age (<30 and"30 years), body mass index (<25 and"25 kg/
m2), racial origin (Afro-Caribbean, Caucasian and other), method of
conception (natural and assisted), cigarette smoking (smoker and non-
smoker), family history of preterm preeclampsia (present and absent),
obstetrical history (nulliparous, multiparous with previous preterm pre-
eclampsia and multiparous without previous preterm preeclampsia), his-
tory of chronic hypertension (present and absent). Interaction tests were
performed on the full data set of patients in the intention to treat population
and on the data set of patients who took " 90% of the prescribed
medication. Results are presented as forest plot with P values for the

interaction effects, group sizes, event counts and estimated odds ratios.
We examined whether the test of interaction was significant at the 5% level
with a Bonferroni adjustment for multiple comparisons.
RESULTS: There was no evidence of heterogeneity in the aspirin effect in
subgroups defined according to maternal characteristics and obstetrical his-
tory. In participants with chronic hypertension preterm preeclampsia occurred
in 10.2% (5/49) in the aspirin group and 8.2% (5/61) in the placebo group
(adjusted odds ratio, 1.29; 95% confidence interval, 0.33e5.12). The
respective values in those without chronic hypertension were 1.1% (8/749) in
the aspirin group and 3.9% (30/761) in the placebo group (adjusted odds ratio,
0.27; 95% confidence interval, 0.12e0.60). In all participants with adherence
of "90% the adjusted odds ratio in the aspirin group was 0.24 (95% confi-
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2.06 (95% confidence interval, 0.40e10.71); and in those without chronic
hypertension it was 0.05 (95% confidence interval, 0.01e0.41). For the
complete data set the test of interactionwas not significant at the 5% level (P¼
.055), but in those with adherence "90%, after adjustment for multiple
comparisons, the interaction was significant at the 5% level (P ¼ .0019).
CONCLUSION: The beneficial effect of aspirin in the prevention of preterm
preeclampsia may not apply in pregnancies with chronic hypertension. There
was no evidence of heterogeneity in the aspirin effect in subgroups defined
according to maternal characteristics and obstetrical history.
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Introduction
This is a secondary analysis of data from
the ASPRE trial (Combined Multi-
marker Screening and Randomized

Patient Treatment with Aspirin for
Evidence-Based Preeclampsia Preven-
tion).1 In the trial, women with
singleton pregnancies identified as
being at high-risk of preterm pre-
eclampsia (PE), by means of an algo-
rithm that combines maternal factors
and biomarkers at 11-13 weeks’ gesta-
tion,2 were randomized to receive
aspirin (150 mg/d) vs placebo from
11-14 weeks’ until 36 weeks’ gestation.
Preterm PE with delivery at <37 weeks’
gestation, which was the primary
outcome, occurred in 1.6% (13/798)

participants in the aspirin group, as
compared with 4.3% (35/822) in the
placebo group (odds ratio [OR] in the
aspirin group with adjustment for
the effect of the estimated risk for pre-
term PE at screening and participating
center, 0.38; 95% confidence interval
[CI], 0.20e0.74; P ¼ .004).

The objective of this study is to
examine whether there are differences in
the effect of aspirin on the incidence of
preterm PE in subgroups defined ac-
cording to maternal characteristics and
medical and obstetrical history.
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Ce que montre cette étude

u L’aspirine à 150 mg/j diminue de 60% le risque de 
prééclampsie avant 37 SA chez des patientes identifiées à 
risque de PE après un dépistage T1

u L’aspirine ne diminue pas le risque de RCIU



Ce que cette étude ne montre pas 

u ASPRE ne permet pas de conclure à un bénéfice en terme 
de santé périnatale

u ASPRE ne permet pas de conclure à un intérêt du dépistage 
précoce de la pré-éclampsie

u Importance de l’étude SPRE qui compare une stratégie de 
dépistage FMF vs NICE

Pop Totale PE PE<37SA
Risque > 1/100 332 (53%) 138 (22%)
Risque < 1/100 298 (47%) 42 (7%)
26941 630 180



n engl j med   nejm.org 5

Aspirin vs. Placebo for Preterm Preeclampsia

no pregnancy terminations for severe fetal growth 
restriction and preeclampsia at 24 weeks of ges-
tation, 12 stillbirths at or after 24 weeks of 
gestation, 2 neonatal deaths within 28 days after 
birth, and 792 live births of infants who survived 
to discharge from the hospital.

Primary Outcome
Preterm preeclampsia occurred in 13 of 798 par-
ticipants (1.6%) in the aspirin group, as compared 
with 35 of 822 (4.3%) in the placebo group (ad-
justed odds ratio in the aspirin group, 0.38; 95% 
confidence interval, 0.20 to 0.74; P = 0.004) (Ta-
ble 2). The size of the treatment effect was con-

sistent across estimated risk groups at the time 
of screening, across groups defined according to 
obstetrical history, and across countries of the 
participating centers (Figs. S1 and S2 in the Sup-
plementary Appendix). The cumulative percent-
ages of participants who had delivery with pre-
eclampsia are shown in Figure 2.

Of the 152 women who withdrew consent, 74 
did not want any of their data to be reported and 
78 allowed reporting of their screening data; the 
baseline characteristics of the women who with-
drew consent were similar between those as-
signed to receive aspirin and those assigned to 
receive placebo (Table S2 in the Supplementary 

Figure 1. Screening, Randomization, and Follow-up.

1776 Underwent randomization

2971 (11.0%) Were at high risk for preterm
preeclampsia

26,941 Women were screened for preterm
preeclampsia

332 Were excluded
253 Were receiving aspirin
47 Had hypersensitivity to aspirin
17 Had peptic ulcer or bleeding disorder
10 Participated in another drug trial
2 Had miscarriage before randomization
3 Had termination of pregnancy

before randomization

865 Declined to participate

878 Were assigned to receive aspirin 898 Were assigned to receive placebo

78 Withdrew consent
2 Were lost to follow-up

74 Withdrew consent
2  Were lost to follow-up

2641 Were eligible for inclusion

798 Were included in the primary analysis 822 Were included in the primary analysis

The New England Journal of Medicine 
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Risk for preterm PE > 1 in 100
(n = 2707)

Assigned to placebo (n = 806)
• Preterm PE (n = 35)
• Term PE (n = 59)
• No PE (n = 712)

Screened for preterm PE
(n = 26 941)

Excluded (n = 1144)
•  Miscarriage (n = 243)
•  TOP (n = 185)
•  Withdrew consent (n = 152)
•  Lost to follow-up (n = 564)

Study population (n = 25 797)

Assigned to aspirin (n = 785)
• Preterm PE (n = 34*)
• Term PE (n = 53)
• No PE (n = 698)

Did not participate in trial (n = 1116)
• Preterm PE (n = 69)
• Term PE (n = 82)
• No PE (n = 965)

Risk for preterm PE ≤ 1 in 100
(n = 23 090)

• Preterm PE (n = 42)
• Term PE (n = 256)
• No PE (n = 22 792)

Figure 1 Flowchart summarizing screening for preterm pre-eclampsia (PE), interventions and follow-up in 26 941 singleton pregnancies.
*Adjusted number, derived from 13 observed cases and assuming 62% reduction of preterm PE caused by aspirin. TOP, termination of
pregnancy.

Table 1 Characteristics of study population

Characteristic Study population (n = 25 797)

Maternal age (years) 31.7 (27.7–35.2)
Maternal weight (kg) 66.0 (58.7–76.5)
Maternal height (cm) 164 (160–169)
Body mass index (kg/m2) 24.4 (21.8–28.2)
Gestational age (weeks) 12.7 (12.3–13.1)
Racial origin

Caucasian 20 383 (79.0)
Afro-Caribbean 3117 (12.1)
East Asian 517 (2.0)
South Asian 1194 (4.6)
Mixed 586 (2.3)

Medical history
Chronic hypertension 319 (1.2)
Diabetes mellitus 207 (0.8)
APS/SLE 135 (0.5)

Cigarette smoker 2072 (8.0)
Family history of pre-eclampsia 851 (3.3)
Mode of conception

Spontaneous 24 868 (96.4)
In-vitro fertilization 764 (3.0)
Ovulation drugs 165 (0.6)

Parity
Nulliparous 12 181 (47.2)
Parous

No previous pre-eclampsia 13 097 (50.8)
Previous pre-eclampsia 519 (2.0)
No previous SGA 12 767 (49.5)
Previous SGA 849 (3.3)

Interpregnancy interval (years) 2.8 (1.6–4.8)

Data are given as median (interquartile range) or n (%). APS, anti-
phospholipid syndrome; SGA, small-for-gestational-age neonate;
SLE, systemic lupus erythematosus.

ulceration or bleeding disorder, treatment with aspirin
within 28 days before screening or participation in another
drug trial within 28 days before screening.

Test results

The incidence of preterm and term PE in the
screen-positive and screen-negative groups is shown in
Figure 1. In the group assigned to receive aspirin, there
were 13 cases of preterm PE and 53 cases of term PE. The
ASPRE trial demonstrated that administration of aspirin,
compared with placebo, resulted in a 62% reduction in
the incidence of preterm PE but had no significant effect
on the incidence of term PE. Consequently, the observed
number of 13 cases of preterm PE in the aspirin group was
adjusted to the expected number of 34 had these patients
not received aspirin (Figure 1).

The study population of 25 797 pregnancies included
180 (0.7%) cases of preterm PE, 450 (1.7%) of term
PE and 25 167 (97.6%) without PE. In combined
first-trimester screening for preterm PE with a risk cut-off
of 1 in 100, the DR was 76.7% (138/180) for preterm PE
and 43.1% (194/450) for term PE, at a screen-positive rate
of 10.5% (2707/25 797) and FPR of 9.2% (2375/25 797).

DISCUSSION

Main findings

This prospective multicenter study demonstrates the
feasibility of incorporating first-trimester screening for PE

Copyright © 2017 ISUOG. Published by John Wiley & Sons Ltd. Ultrasound Obstet Gynecol 2017; 50: 492–495.
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ABSTRACT

Objective To examine the performance of screening
for preterm and term pre-eclampsia (PE) in the study
population participating in the ASPRE (Combined Mul-
timarker Screening and Randomized Patient Treatment
with Aspirin for Evidence-Based Preeclampsia Preven-
tion) trial.

Methods This was a prospective first-trimester multi-
center study on screening for preterm PE in 26 941
singleton pregnancies by means of an algorithm that com-
bines maternal factors, mean arterial pressure, uterine
artery pulsatility index and maternal serum pregnancy-
associated plasma protein-A and placental growth factor
at 11–13 weeks’ gestation. Eligible women with an esti-
mated risk for preterm PE of > 1 in 100 were invited to
participate in a double-blind trial of aspirin (150 mg per
day) vs placebo from 11–14 until 36 weeks’ gestation,
which showed that, in the aspirin group, the incidence
of preterm PE was reduced by 62%. In the screened
population, the detection rates (DRs) and false-positive
rates (FPRs) for delivery with PE < 37 and ≥ 37 weeks
were estimated after adjustment for the effect of aspirin in
those receiving this treatment. We excluded 1144 (4.2%)
pregnancies because of loss to follow-up or study with-
drawal (n = 716), miscarriage (n = 243) or termination
(n = 185).

Results The study population of 25 797 pregnancies
included 180 (0.7%) cases of preterm PE, 450 (1.7%)
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of term PE and 25 167 (97.6%) without PE. In combined
first-trimester screening for preterm PE with a risk cut-off
of 1 in 100, the DR was 76.7% (138/180) for preterm PE
and 43.1% (194/450) for term PE, at screen-positive rate
of 10.5% (2707/25 797) and FPR of 9.2% (2375/25 797).

Conclusion The performance of screening in the ASPRE
study was comparable with that of a study of
approximately 60 000 singleton pregnancies used for
development of the algorithm; in that study, combined
screening detected 76.6% of cases of preterm PE and
38.3% of term PE at a FPR of 10%. Copyright © 2017
ISUOG. Published by John Wiley & Sons Ltd.

INTRODUCTION

The ASPRE (Combined Multimarker Screening and
Randomized Patient Treatment with Aspirin for
Evidence-Based Preeclampsia Prevention) trial was a
prospective first-trimester multicenter study on screen-
ing for preterm PE in 26 941 singleton pregnancies by
means of an algorithm that combines maternal factors,
mean arterial pressure (MAP), uterine artery pulsatility
index (UtA-PI), and maternal serum pregnancy-associated
plasma protein-A (PAPP-A) and placental growth factor
(PlGF) at 11–13 weeks’ gestation1. The algorithm was
developed from a study of approximately 60 000 singleton
pregnancies; in that study, combined screening detected
76.6% of cases of preterm PE and 38.3% of term PE at a
false-positive rate (FPR) of 10%2.

Copyright © 2017 ISUOG. Published by John Wiley & Sons Ltd. ORIGINAL PAPER
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and 43.1% (194/450) for term PE, at screen-positive rate
of 10.5% (2707/25 797) and FPR of 9.2% (2375/25 797).

Conclusion The performance of screening in the ASPRE
study was comparable with that of a study of
approximately 60 000 singleton pregnancies used for
development of the algorithm; in that study, combined
screening detected 76.6% of cases of preterm PE and
38.3% of term PE at a FPR of 10%. Copyright © 2017
ISUOG. Published by John Wiley & Sons Ltd.

INTRODUCTION

The ASPRE (Combined Multimarker Screening and
Randomized Patient Treatment with Aspirin for
Evidence-Based Preeclampsia Prevention) trial was a
prospective first-trimester multicenter study on screen-
ing for preterm PE in 26 941 singleton pregnancies by
means of an algorithm that combines maternal factors,
mean arterial pressure (MAP), uterine artery pulsatility
index (UtA-PI), and maternal serum pregnancy-associated
plasma protein-A (PAPP-A) and placental growth factor
(PlGF) at 11–13 weeks’ gestation1. The algorithm was
developed from a study of approximately 60 000 singleton
pregnancies; in that study, combined screening detected
76.6% of cases of preterm PE and 38.3% of term PE at a
false-positive rate (FPR) of 10%2.
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BACKGROUND
Preterm preeclampsia is an important cause of maternal and perinatal death and 
complications. It is uncertain whether the intake of low-dose aspirin during preg-
nancy reduces the risk of preterm preeclampsia.

METHODS
In this multicenter, double-blind, placebo-controlled trial, we randomly assigned 
1776 women with singleton pregnancies who were at high risk for preterm pre-
eclampsia to receive aspirin, at a dose of 150 mg per day, or placebo from 11 to 
14 weeks of gestation until 36 weeks of gestation. The primary outcome was de-
livery with preeclampsia before 37 weeks of gestation. The analysis was performed 
according to the intention-to-treat principle.

RESULTS
A total of 152 women withdrew consent during the trial, and 4 were lost to follow 
up, which left 798 participants in the aspirin group and 822 in the placebo group. 
Preterm preeclampsia occurred in 13 participants (1.6%) in the aspirin group, as 
compared with 35 (4.3%) in the placebo group (odds ratio in the aspirin group, 
0.38; 95% confidence interval, 0.20 to 0.74; P = 0.004). Results were materially 
unchanged in a sensitivity analysis that took into account participants who had 
withdrawn or were lost to follow-up. Adherence was good, with a reported intake 
of 85% or more of the required number of tablets in 79.9% of the participants. 
There were no significant between-group differences in the incidence of neonatal 
adverse outcomes or other adverse events.

CONCLUSIONS
Treatment with low-dose aspirin in women at high risk for preterm preeclampsia 
resulted in a lower incidence of this diagnosis than placebo. (Funded by the 
European Union Seventh Framework Program and the Fetal Medicine Foun-
dation; EudraCT number, 2013-003778-29; Current Controlled Trials number, 
ISRCTN13633058.)
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Conclusions
u Dans une population à risque de PE identifiée par un calcul de 

risque combiné (FMF)
u L’aspirine diminue de 60% le taux de PE avant 37 SA

u La réduction du taux de PE avant 34 n’est pas significative (probable 
manque de puissance)

u L’aspirine ne diminue pas le risque de RCIU

u L’aspirine ne diminue pas les indicateurs de morbidité périnatale

u L’étude ASPRE ne démontre pas l’intérêt d’un dépistage de la PE en 
population générale sur la base de l’algorithme FMF


