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Figure 1. Analytical Framework: Aspirin Use to Prevent Preeclampsia and Related Morbidity and Mortality

| @ l

Aspirin
Pregnant individuals Health outcomes
d p Prevent 2 :
at increased risk of 2 - i fmmmm—————- Maternal, perinatal, and child
. preeclampsia e s
preeclampsia morbidity and mortality
o

Harms of aspirin use

@ Does aspirin reduce adverse maternal, perinatal, child, or combined health outcomes in pregnant

persons at increased risk of preeclampsia?
a. Does effectiveness of aspirin for reducing adverse health outcomes vary by subpopulations

defined by personal characteristics or preeclampsia factors?

IKey questions

Does aspirin prevent preeclampsia in pregnant persons at increased risl for preeclampsia?
a. Does effectiveness of aspirin for reducing preeclampsia vary by subpopulations defined
by personal characteristics or preeclampsia factors?

. What are the harms of aspirin use to prevent preeclampsia during pregnancy?
a. Do the harms of aspirin use to prevent preeclampsia vary by subpopulations
defined by personal characteristics or preeclampsia risk factors?
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eTable 1. Inclusion and Exclusion Criteria ,%W A *D Tj F B/% ;I;g ﬁ Ancusien Exclusion

» Length of hospital stay (without indication)
* Intensive care unit admission

Outcomes Maternal outcomes:

Inclusion

Exclusion

Populations

KQs 1, 2 (Efficacy): Pregnant persans at
Increased risk for preeclampsia based on:

+ Personal sociodemographic characteristics

o Medical history

+ Diagnostic measuraments or assays (e.g.,
uterine artery Doppler, biomarkers)

+ Risk prediction model

KQ 3 (Harms}: Pregnant persons, fefuses,
infants, and children.

Nonhuman populations; nonpregnant
persons; studies that onlyfexclusively include
persons seeking fertilly treatment, and other
selected nongeneralizable populations

Disease/
condition

Primary prevention of preeclampsia

Trials of aspirin aimed at preventing other
complications of pragnancy (a.g., silbirt)

Setting

Countries categorized as “very high on the 2017
Human Development Index (25 defined by he
United Nations Development Programme)

Countries not categorized as “very high” on
{he 2017 Human Development Index, as
there s concem for nutrifional deficiencies in
developing countries

Interventions

Aspirin (250 mg)

Nonaspirin anliplatele! medications of aspirn
combined with other potentially active
nterventions

Comparisons

Placebo or no treatment

Any active substance or inlervention (e,
nonaspirin medication, dietary supplements,
diatary change, bed rest, or weight loss)

» Preeclampsia; Preecalmpsia with severe
features

Hemolysis, elevated liver enzymes, and low
platelet count (HELLP) syndrome

# Eclampsia, puerperal cersbrovascular
disorder, cerebrovascular hemorrhage,
edama, or embolus

Renal or hepatic injury/failure

Pulmonary edema, adult respiratory distress
syndrome

Disseminated intravascular coagulation
Mental health diagnoses or symploms
Matemal maortality

Measures of well-being or quality of life

- 8 & »

Potential treatment harms:

= Abruplio placentas

= Postpartum hemorrhage

» Gastrointestinal complications (e.q.. bleeding
ulcer)

Fetal/neonatalichild outcomes:

» Preterm birth (<37 weeks): late preterm birth
(34-36 weeks), moderate perterm birth, (32-
34 weeks), very pretermn birth (<32 weeks),
extremely preterm birth (<28 weeks)

* Mean gestational age

* Low hirth weight

« Intrauterine growth restriction/small for
gestational age (<10th percentile weight for
gestational age)

= Stillbirth or neonatal mortality

Potential treatment harms:

= |ntracranial fetal bleeding

= Fetal malformations

# Monclosure of the ductus arteriosus
= Chaoripamnionitis

» Child behavioral or developmental problems

Study
Designs

« MNeonatal intensive care unit admission

KQs 1, 2 (Efficacy): Randomized, controlled
trial, individual pariicipant data meta-analysis of
trials

KQ 3 (Harms): Randomized, controlled trial or
comparative cohort studies, individual participant
data meta-analysis of trials

KQs 1, 2 (Efficacy): Any nonrandomized
controlled trial

KQ 3 (Harms): Editorials, narrative review,
commentary, postmarketing surveillance, or
case reporis

Study
Quality

Good- and fair-quality studies

Poor-guality studies

Language

English

Languages other than English

Abbreviations; KO = Key Question; USPSTF = U5, Preventative Services Task Force
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Sources searched:
Medline
Pregnancy Medline PubMed
Preeclamp PubMed _ L
Aspirin Cochrane Central Cochrane Central Register of Controlled Clinical Trials
Acetylsalicylic Register of Embase
acid Controlled Clinical
Hellp syndrome Trials Ay , ,
Eclamp Embase Wt ding
Fetus death ti =word in tifle
Fetus mortality ab = word in abstract
pt = publication type
* = tncation

« 2013F 1 H%J 2020 5H 15 H - £ MEDLINE +  kw=keyword
PubMed ~ EMBASE #1 Cochrane Central Register of ~ Ink = gubheading
Controlled Trials de = index term

« 2020 F 5 HE2 2021 F£1 A 22 HEABETHEEA  exp=explode

py = publication year
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Figure 2. Literature Search Flow Diagram: Aspirin Use to Prevent Preeclampsia and Related Morbidity

and Mortality

27 Citations identified from previous
USPSTF review (January 2006 to
January 1, 2013)

5277 Citations identified through KQ
literature database searches
(January 2013 to May 15, 2020)

20 Citations identified through
other sources (eqg, reference
lists, experts)

3774 Citations screened after
duplicates excluded

-——-*| 3591 Citations excluded at title and abstract stage J

v

183 Full-text articles assessed for
eligibility for all KQs

|

v

v

156 Articles excluded for KQ12

46 Relevance
32 Study design

9 Setting
12 Population

7 Intervention

2 Comparator
45 Outcomes

2 Quality

1 Mon-English-language

159 Articles excluded for KQ22

46 Relevance

32 Study design

9 Setting

12 Population
Intervention
Comparator
Outcomes
Quality
Mon-English-language

HMgN‘H

152 Articles excluded for KQ32
46 Relevance
28 Study design
Setting
Population
Intervention
Comparator
Qutcomes
Quality
MNon-English-language

HWWWsNND

I

h

w

27 Articles (18 studies) included
for KQ1P

17 Previous review (15 studies)
10 Current review (3 studies)

24 Articles (16 studies) included
for KQ2b

14 Previous review (13 studies)
10 Current review (3 studies)

31 Articles (21 studies) included
for KQ3b

19 Previous review (17 studies)
12 Current review (4 studies)
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eTable 2. Quality Assessment Criteria’

i r.,.,_. . - B  Ag apted Quali [y 'r-‘:'lr.q_'r:l : _“_
Randomized and Bias arising in the randomization process or due to confounding B\E%? B $|:| N=
non-randomized = Valid random assignmentrandom sequence generation method used 28 I 2= 1E kG
| . py .

controlled trials, - mmum} cnncegled o %EE$1EE
adapted fmr'.n the » Balance in baseline characteristics P —
LS. Preventive Bias in selecting participants into the study %f,ﬂi% E/\J ,§\%
EEW'WEFEE’E Force | « CCT only: Mo evidence of biased selection of sample
i % o e T = ==

ethod Bias due to departures from intended interventions (=it T Y M B4R &

« Fidelity to the intervention protocol
= Low risk of contamination between groups
» Participants were analyzed as originally allocated

Bias from missing data EHRIRK RV R =

s Mo, or minimal, post-randomization exclusions

« Outcome data are reasonably complete and comparable between groups
* Reasons for missing dala are similar across groups

= Missing data are unlikely to bias results

Bias in measurement of outcomes g|= 4+ s

s Blinding of outcome assessors AISERRE

o Outcomes are measured using consistent and appropriate proceduras and instruments
across freatment groups

« Mo evidence of inferential statistics % TE 't& $|§ % %:nt % H{J ﬂFFEH E

Bias in reporting results selectivel

M EEEEIEMIELL Fgood,; Ffairy 3¢ Tpoor, MABEE
FHIRI(E

BHE=UNEESE - IR "EBESR-Z0 AR
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eTable 3. Patient risk Factors and Clinical Tests Used to ldentify Study Populations at Increased Risk for Preaclampsia

> B 30 il

-~
=

# S

= X = 5
- > B |KE 3| 8 g 3 H
gL (R A sa £ 2 | S 2| 5 I |8
7 88| B & ; = 2| = | 5. |o
Bz|PZ | 25| 2 a5 _ 3 5 2E| £ El =
“Presclampsia }% ET E h:'xé g = f‘ E - o % B | ® 2 %% E 2
ncaencen* | S8 2| S [5F| B < | 55| 2| 5| 2| 5% Fg 2|23
Author, Year controlgroup | T as| E | = | E o e x| =zE| = = 25| S8 58| 2
Beanipm, 19857 MR 4 b4 =
Gallery, 19975 MR W
Scazzocchio, 4
2017
CLASP, 1994 a Py Py Py o
Caspe, 1004% g £
Grab., 200" 10 Py F x
ASFPRE, 20178 11 x =
Wiinkka, 19037 11 £
Dravess, 1995™ 12 ws =
Ayala, 20127 13 4 4 x 4 =
Hermeda, 190712 14 £ £ = £ =
Willa, 2012 18 x = = =
MMcPariand, 1800°¢ 18 wH
Y, AT 10
MFMU-HR, 1988 20 W W x
Morris, 1986 14
Schiff, 1989 23 x = x E
Wallenburg, 1988 30 ==

Abbreviatisns: Hx = History; SGA/IUGHE = Small for gestational age'mirauternine growth resimction: MR = Mot reported

? Includes personal hestory of gesiatonal hypertension, chronic hypertension, or preeclampsaa
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Tabile 1. Characteristics of included Studies BYA R = 1ESRE
XEFER BIBER ANEL EFRIE Timing of aspirin iR Previous
Na, Aspirindasage, initiation; Age, moan proeclampsia, Chranic
Sotrce, countryfcountries Study quality  randomized Inereased risk criteria mg* discontinuation {range), ¥ White, % Nulliparows, % = hypertension, =
ncreased-rish population
ASPRE Good 1776 Risk prediction modal findings 150 17-14 wk: 36 wk 31.5" B67.1 b7.3 105 6B
Rolnil et a1, *5 2017 at 11-13 wh gestation
Spain, Haly, UK, Israel,
fyala et al,’™ 2013 Good 350 Recalvin nancy care at 100 12-16 wk; delivery” 30.7 N 52 MR MR
¥ g preq ¥ Y
Spain high-risk obstetric unit awing
to range af factors
Beniani et al,*? 1989 Fair 33 Presence of hypertension of &0 12 wh; detivery 31.5 NR KR 427 333
Ity prewiows histary of fetal deagh
due to placental insulliciencl,
severe IUGR, early-onset
preeclampsia [=32 wik] Iri 1§ m ’-’EJ = %ﬁ g
Canpi ot al, ** 1994 Good 48 Uncamplicated twin 100 Start of the second 283 Aspl rl n HI ==4 E n
Ireland PEEQNANG S trimester; delivery” 50 /d z= 150 /d
CLASE, " 1994 Good 9364 Increased risk determined by G0 12 to 32 why delivery 28.5 mg = mg
US, #ustralia, Canada CHCheihised v yarie o oo T B2
; = : Factors including ohstetric Eﬁﬂ: u—t"
Hi
i b bl istory, tamily history, paticht 61 FARIE w60 mg/d
The Netherlands, New MR EINCE LA E ﬁﬂ: Jo mEJ = t"
Zealarsd, Sweden, UK, 9l 7'I.:F|I E4100 mg/d
Argentina, Belgaum, Malaysil,
Fussia, United Arab Emirate ZIE ﬁﬂ: 5‘%@“ E 150 mg/d
Davies et al,*" 1995 Fair 122 Hemaglahin concentration 75 18 wie: delivary 250
UK greater than 132 gfdlL
Gallery et 2l *8 1997 Fair 108 Chromic hypertension or 100 17 to 1% wi; 2 wh 28.5{22-38) 45.5 425 19.3 54.7
Austraiia prewions early, severs before planned deliverp
preeclampsia A -+ =+ 5
D E — =
Grah et al, ** 3000 Fair a1 Early IUGR, imipaired 100 18 wh: 38 wk MR 151E6ﬁj-bﬁ§ ‘ﬁ'yﬁ H?J' |EI| Hq 1'3—'-?"%
Garmany uteraplacental bicod, chron . .
hypertensian or previoms 8IE Eﬁy‘u ﬁ{\/ y%_IEU 1.'5'. Hﬁm
stillbirth, grawth restriction LR 73 Bl T .IJ:
or preeclampsia
Hermida et al,* 1997 Good 100 Receiving pregnancy care at 100 12 to 16 wic delivery* | 302 100 NR MR MR
Spain tigh-risk hospital unit owing
o braad range of
preeclampsia factors
McParland et 21, 1990 Fair 106 Mulliparaus with persistent 75 24 wh: delivery 26.1 6903 o MR MR
Uik abnormal Dapoler
flow-velocity wawveforms at
24 wik gestation
MFRIL-HR Good 2539 Presence of diabetes, chromf 60 13 to 26 wk; delivery p 265 32.7 MR ME MR
Caritls ek al.*® 19498 hypertension, mudtifetal If preeclampsia
" gastation, previous developed
us preaclampeia

{romtinuad)
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Table 1. Characteristics of Incleded Studies (continued)

= Eq
BIBEY N = Timing of aspirin o Previeus
Iﬁfiﬁfﬁ C1=) -& MNo. Aspirin dosage, inktiation; fge, mean preeclampsia, Chronic
Source, country/countries Study guakity  randomized Increased risk criteria ud discontinuation {range}, y White, % Mulliparous, % % hypertension, %
Maoreis et al ?" 1996 Fair 102 Mulliparaus with abnoarmal 100 18 wh;: NR 23.8 NR o NR NR
Nistralia Dappler ultraseind findings a
) 17-19 wh gestation

Scazzocchio et al, *® 2017 Gond 186 Abnormal Doppler ultrasoend | 150 11 to 14 wh; delivery® | 32.9 HR 3.2 o o
Spain findingsat 11-14 wh

pistation
Schiff et i, ™ 1954 Good b5 Hulliparity, twin gestation, 100 28 or 29 wic to 3B wk 274 100 Nk 16.9 a
Teran history of preeciamasia, ar

pasitiva rollover test
Wiinikka et al,* 1993 Fair 108 Presence of hyperténsian o 50 16 wh; delivery 330 NR 245 111 B39
Finland previows severe presclampsia
Willa et al,*5 2013 Fair 152 Range af proeclamasia risk 1o 12 to 14 wi; 35 whear | 309 (20-40) WA 0.7 0.6 16.5
Finland factors accompaniod by defivery (whichewer

abnormal Boppler ultrasound camie first)

findings at 1214 wh

pestation
Wallenbwrg et al,*" 1986 Good 45 Angiotensin-ll sensitivity an 28 wh; defivery™ 24 (17-38) NR o 0 1]
The Hetharlands infusion and blpod pressure

test
Yuetal,™ 2003 Good 560 Abnormal Doppler ultrasownd | 150 22 to 24 whk; 36wk 29 {33-33)° 6.3 251 9.9 1]
UK. Chite, South Africa, Beazif findings at 22-24 wh

gestation
General papulation (includedffor harms daly)
Hauth et 3, % 1993 Giood 506 L il No |ater than 22 wh; 0.4 2B.5 100 NR 0
us delivery
MFMU-LR Gond 3135 L] G0 13 ta 25 wh; delivery 20,5 17.9 o0 MR 0
Sibai et al,*? 1993
L
Maone et al,** 2018 Fair 162 L] 75 11 ko 13 whk; 36 wk® 33.5{19-44) 568 o0 MR a

il

Rotchell etal ** 1998 Good 3647 L) 75 12 to 32 wig; delivery NR NR 4 MR 0.4
Barbados
Subtilet al,%" 2003 Good 3204 Hhy 100 14 to 20 wih; 34 wi 24.7 N 100 MR 0

France, Belglum

Abbreviations: ASPRE, Combined Multimarker Screening and Randomizied Treatrment With Aspirin for

Evidenca-based Preeclampsia Prevention: CLASP, Coflaborative Low-dose Aspivin Study in Pregnancy:
IUGR, intrauterine growth restriction; MPMLU-LR, Maternal Fetal Medicine Linit Netwaork Trial
anralling kow- and average-risk participants; MA. net applicable; NR, not reported,

“ all studies placebo-controlled except. for Mone et al,* " which had ausual-care control.

U hfedian (range).

* Treatrment time of day randoméy assigned (morming afternoon, or eveningl.

A Treatrment time of day, morming. *Treatrmsent time of day, evening.
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Table 2. Summary of Meta-analysis Results
No. of studies
reporting Pooled
outcome (No.  analysis, No. of Pooled RR,
of observations studies (No. random-effects Relative Relative risk,
randomized)  analyzed)® model (95% CI)* 12,% 12 risk, range  ARD median (IQR) ARD (range)
Perinatal mortality 15 (15527) 11(13860) 0.79(0.66-0.96) 0.0 0.0 0.31-515 -6.3t02.9 0.96 0.0(-1.1t00.5)
(0.59-1.10)
Preterm birth 13(15213) 13(13619) 0.80(0.67-0.95) 48.7 0.02 0.12-1.03 -19.5to0 0.65 -5.7(-12.9to0
(0.35-0.90) =3.0)
SGA/IUGR 16 (15767) 16 (14 385) 0.82(0.68-0.99) 41.2 0.04 030-1.22 -257to 0.63 -4.6(-8.9t0-0.2)
49 (0.48-0.97)
Preeclampsia 16 (15767) 16 (14093) 0.85(0.75-0.95) 0.0 0.0 0.07-143 -30.4to 0.72 -4.1(-8.4t0-1.3)
4.1 (0.31-0.89)

KQ1 : AspirinEAFERSETE - BEET SGA/IUGR [ fzfF{K4HE

Placental abruption 13 (25761 10 (24970 1.15(0.76-1.72) 253  0.07 0.64-5.56 -0.6t01.8 121
(0.96-2.07)

. irinks S y & g == [§52 %2
KQ2 : AspirinE Se 8 F I B e B o P A B o
bleeding (0.74-1.08)

0.2(-0.4t00.9)
0.3(0t00.6)

0.0(-0.1t00.0)

Abbreviations: ARD, absolute risk difference; RR, risk ratio; SGA/IUGR, smallfor ~ ®Restricted maximum likelihood model with Knapp-Hartung confidence intervals.

gestational age/intrauterine growth restriction.

2 Studies that reported no events in both study groups were excluded from the
pooled analysis.
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Figure 3. Perinatal Mortality, Sorted by Study Size

Preeclampsia
incidence with  Aspirin Events, No./total Risk ratio Favors = Favors
Source placebo, % dose, mg Aspirin Placebo (95% Cl) aspirin - placebo
Benigni et al,2? 1989 NR 60 0/17 1/16 0.31(0.01-7.21) i
Wallenburg etal, 281986 30 60 1/21 1/23 1.10(0.07-16.43) :
Caspiet al,>> 1994 9 100 2/48 2/46 0.96 (0.14-6.52) 45'7
McParlandetal 311990 19 75 1/48 3/52 036 (0.04-3.35) —t
Gallery et al,38 1997 NR 100 4/58 2/50 1.72 (0.33-9.02) —i-—'—
Viinikka et al,3* 1993 11 50 2/97 0/100 5.15(0.25-105.98) E >
Ayalaetal,%5 2013 13 100 2/176 5/174 0.40(0.08-2.01) '—g'"—
Yuetal,44 2003 19 150 7/276 41278 1.76 (0.52-5.95) i—'—
ASPRE,*8 2017 11 150 8/798 14/822 0.59 (0.25-1.40) —l'i—
MFMU-HR,40 1998 20 60 43/1254  56/1249 0.76 (0.52-1.13) -
CLASP,3 1994 8 60 77/4123  97/4134 0.80(0.59-1.07) =
Overall 0.79 (0.66-0.96) ¢
Heterogeneity: t=0.00; I2=0.00% |
Test of 6= 1; t(10)=-2.70; P=.02 BERASE T [@ fE P {K21% IS e a A e ne
0.01 0.1 1 10 100
Risk ratio (95% Cl)

BERETER :

15 studies 15,527 women RR 0.79, 95% Cl 0.66 t0 0.96 11 RCT 13, 860, 12=0%

Weight, %
0.47
0.63
1.26
0.93
1.69
0.51
1.75
31
6.22
30.53
52.88



=
A

Figure 4. Preterm Birth Before 37 Weeks' Gestation, Sorted by Study Size

Preeclampsia
Events, No./total

incidence with Aspirin Risk ratio Favors = Favors

Source placebo, % dose, mg Aspirin Placebo (95% CI) aspirin ~ placebo
Benigni et al,2® 1989 NR 60 2/17 5/16 0.38 (0.08-1.67) -
Wallenburg et al,28 1986 30 60 0/21 4/23 0.12(0.01-2.12) = ;

Caspi et al,35 1994 9 100 11/24 14/23 0.75 (0.44-1.30) —I:—

Schiff et al,30 1989 23 100 2/34 6/32 0.31(0.07-1.44) e
Hermida et al,3® 1997 14 100 1/50 5/50 0.20 (0.02-1.65) f

Morris et al, >0 1996 14 100 3/52 5/50 0.58 (0.15-2.29) .l

Gallery et al,38 1997 NR 100 6/58 8/50 0.65(0.24-1.74) _.1'_
Davies et al, 37 1995 12 75 1/58 1/60 1.03 (0.07-16.15)
Ayalaetal,#52013 13 100 7/176 20/174 0.35 (0.15-0.80) —a—

Yu et al,*4 2003 19 150 67/276  75/278 0.90 (0.68-1.20) ‘
ASPRE,*8 2017 11 150 53/798  84/822 0.65 (0.47-0.90) i
HFMU-HR, 40 1998 20 60 502/1254 537/1249  0.93 (0.85-1.02) '
CLASP,%6 1994 8 60 686/3992 761/3982  0.90(0.82-0.99) '

Overall 0.80 (0.67-0.95) &
Heterogeneity: 12 =0.02; 2= 48.71%
Test of =1, t(12) =-2.79; P= .02 BE(<3728) = bE:fFE20% Wionica: Pussiis musiimd
BE&E(<3728) : Risk ratio (95% CI)

13 studies 15,213 women RR 0.80, 95% CI, 0.67to 0.95 13 RCT 13,619, 12=49%

Weight, %
1.01
0.28
6.25
0.96
0.51
1.17
2.20
0.30
3.00
15.02
12.71
28.30
28.29
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Figure 5. Small for Gestational Age or Intrauterine Growth Restriction, Sorted by Study Size

Preeclampsia

incidence with Aspirin Events, No./total Risk ratio Favors | Favors
source placebo, % dose, mg Aspirin Placebo (95% Cl) aspirin = placebo Weight, %
Benigni et al,?% 1989 NR &0 2/17 6/16 0.31{(0.07-1.33) = i 1.40
Wallenburg et al, 2 1986 30 60 4/21 6/23 0.73 (0.24-2.23) - 2.26
Schiff et al, 30 1989 23 100 2/34 6/31 0.30 (0.07-1.40) = - 1.27
Caspi et al,35 1994 9 100 6/48 11/46 0.52 (0.21-1.30) — - 3.26
Hermida et al,3% 1997 14 100 1/50 2/50 0.50 (0.05-5.34) — 0.54
McParland et al, 31 1990 19 75 7/48 7/52 1.08 (0.41-2.86) e 2.90
Morris et al,*® 1996 14 100 14/52 11/50 1.22 (0.62-2.43) — 5.16
Davies et al,37 1995 12 75 3/58 3/60 1.03 (0.22-4.92) = 1.22
Villa et al, 46 2013 18 100 2/61 6/60 0.33 (0.07-1.56) « : 1.22
Scazzochio etal 9 2017 4 150 7/80 13/75 0.50 (0.21-1.20) —a— 3.56
Viinikka et al, 3 1993 11 50 4/97 9/100 0.46 (0.15-1.44) - 2.17
Avala et al,45 2013 13 100 16/176  32/174  0.49 (0.28-0.87) —— 6.96
Yu et al, 44 2003 19 150 61/276  68/278  0.90(0.67-1.22) E 3 13.92
ASPRE,%8 2017 11 150 148/785  187/807  0.81(0.67-0.99) e 18.43
HFMU-HR, 0 1998 20 60 129/1254 108/1249 1,19 (0.93-1.52) g 16.28
CLASP,36 1094 8 60 244/4123  272/4134  0.90 (0.76-1.06) —] 19.44
Cwverall 0.82 (0.68-0.99) “'

PR T P i

Testof 0o1; 115)=-2.28: Po.04 SGA/IUGR : ELERPE(E18% | 7 7
IR/ EIRFE (SGA) ~ FEARERER(IUGR) REREHEQNICH

16 studies 15,767 women RR 0.82, 95% Cl 0.68t00.99 16 RCT 14,385, 12=41%
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Figure 6. Preeclampsia, Sorted by Study Size

Preeclampsia
Events, No./total

incidence with Aspirin Risk ratio Favors Favors
Source placebo, % dose, mg Aspirin Placebo (95% CI) aspirin  placebo Weight, %
Grab et al,42 2000 10 100 3/22 2/21 1.43(0.27-7.73) —E—*— 0.33
Wallenburg et al,2% 1986 30 60 0/21 7/23 0.07 (0.00-1.20) : 0.12
Caspi et al,35 1994 9 100 0/24 2/23 0.19 (0.01-3.80) 0.11
Schiff et al,3? 1989 23 100 1/34 7/31 0.13 (0.02-1.00) : 0.23
Hermida et al,32 1997 14 100 3/50 7/50 0.43(0.12-1.56) —-—i— 0.56
McParland et al,31 1990 19 75 1/48 10/52 0.11(0.01-0.81) i 0.23
Morris et al,50 1996 14 100 4/52 7/50 0.55 (0.17-1.76) ——t— 0.70
Davies et al,37 1995 12 75 5/58 7/60 0.74 (0.25-2.20) — 0.80
Villa et al,*6 2013 18 100 g/61 11/60 0.72 (0.31-1.65) _"E'_ 1.35
Scazzochioetal,*9 2017 4 150 4/80 3/75 1.25(0.29-5.40) —i—-— 0.44
Viinikka et al,34 1993 11 50 9/97 11/100 0.84 (0.37-1.95) —':r-— 1.36
Ayala et al,*> 2013 13 100 11/176 22/174 0.49 (0.25-0.99) —'—;L 1.97
Yu et al,* 2003 19 150 49/276 52/278 0.95 (0.67-1.35) = 7.60
ASPRE,*8 2017 11 150 06/798 54/822 0.72 (0.54-0.98) l: 10.56
HFMU-HR,%0 1998 20 60 226/1254 250/1249 0.90(0.77-1.06) [—| 36.08
CLASP,3© 1994 8 60 267/3992 302/3982 0.88(0.75-1.03) H 37.57
Overall 0.85 (0.75-0.95) ‘
Heterogeneity: 12=0.00; /2 =0.00% . —
Testof 8=1; t(15)=-3.07; P=.01 0.001 0.01 0.1 1 10

Risk ratio (95% Cl)

- T EERIE :
16 studies 15,767 women RR 0.85, 95% CI, 0.75t00.95 16RCT 14,093, 12=0%




eFigura 5. Subgroup Analyses of Aspirin Effectiveness Comparisons for Dosage, Timing, Study
Design, and Population Characteristice on Small For Gestational Age or Intrauterine Growth

Restriction
AR
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eFigure 6. Subgroup Analyses of Aspirin Effectiveness Comparisons for Dosage, Timing, Study
Design, and Population Characteristics on Preterm Delivery
RR
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‘able 3. Summary of Evidence

No. of studies

(study designs

[No. of

ubservatiuns]) Summary of findings Consistency and precision Other limitations Strength of evidence Applicability

KQL; Benefits of aspirin use on health outcomes

18RCTS(10 | Aspirin was associated with a reduced risk of perinatal Reasonably consistent”, reasonably  Small-study effects could not be ruled out ~ Moderate for perinatal health  Studies in prenatal care
good quality, 8 | mortality (pooled RR, 0.79[95%CI, 0.66-0.96]; 1= 0%), | precise” for SGA/IUGR and preterm delivery benefits settings in US or comparable

fair quality preterm birth (pooled R, 0.80 [95% C1, 0.67-0.95];
[n=15908]) | 1*=49%), and SGA/IUGR (pooled RR, 0.82 [95%C,
0.68-0.99]; / = 41%)

Rare maternal health outcomes, such as mngs; QP‘T‘E"E{* mostl
eclampsia and maternal mortality, occurred HE participants
too infrequently to estimate preventive Different criteria for

Q1 : AspirinE1 EEASE - EMEE21% ( RR 0.79, 95% C1,0.66-0.96, 12= 0% ) - :';;“"5
BE R EPE{E20% ( RR 0.80, 95% C1,0.67-0.95, 12 = 49% )
_— SGA/IUGR/= B PE{E18% ( RR 0.82, 95% C1,0.68-0.99,12=41% )
K(Q2: Bemeres o aspImT USE U preecTamps preveron
16RCTS(10 | Aspirin was associated with a statistically significant Reasonably consistent evidence for  Small-study effects could not beruled out ~ Moderate Studies in prenatal care
good quality, 6 | reduction in the risk of preeclampsia compared with placebo | aspirin benefit and might lead to some overestimation of settings in US or comparable
fair quality {pmledRH 0.85 [95% Cl ﬁ.?5-0.95]'l"-=ﬁ%} Re&snnahly premse lS%reduced pooled riskestimate settings; however, mostly
M=15767) = = S e e e White participants
Q2 EFASDIrinE AL - 5ok F MEREEEE 9
( RR 0.85, 95% CI, 0.75-0.95, 12=0% )

of included studies and few within-trial
subgroup analyses reported




KQ3: Harms of aspirin use

21 RCTs (16
increased-risk
and 5
average-risk
populations; 14
good quality, 7
fair quality
[n=26757)

Studies conducted among average-risk and increased-risk | Reasonably consistent evidenceof  Reported harms were rare and not Moderate for no differen

cein  Studies in prenatal care

populations did not find any clear evidence of harms null effects for bleeding harms of  consistently reported across studies bleeding harms between settings in US or comparable
associated with daily aspirin use (<130 mg) taken during the | daily aspirin, especially among groups, low forveryrareor  settings; however, mostly
ird tri 0y pregnant individuals at increased inconsistently reported White participants
i 4

No difference in harms by the dosage or timing of aspirin or preeclampsia risk harms Ditterent criteria for

for specific populations were identified in [imited subgroup  Reasonably precise evidence for Identifying at-risk populations

comparisons il effects, but less precise for i g

Teeding Farms Were Uncamman and showed mal effects T ] copecially rare harms e 5-0 gl
Harms from trials in

differences In risk of postpartum hemarrhage (pooled RR,
1.03 [95% I, 0.94-1.121: F* = 0%; 11 studies) o fotal
Intracranial bleeding (pooled RR, 0.90 [85% €1, 0.51-1.57);
1 = 19%: 9 studies) were found

The result for placental abruption (pooled RR, 1.15 [95% CI,

0.76-1.72): I* = 25%: 13 studies) was also null

Longer-term follow-up from 1 large trial found no difference
in child developmental outcomes for aspirin-exposed vs
placebo-exposed groups

Wo differences were found within a limited set of studies
reporting other rare perinatal harns

average-risk and
increased-risk populations

Q3:
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Figure 2. Literature Search Flow Diagram: Aspirin Use to Prevent Preeclampsia and Related Morbidity

and Mortality

27 Citations identified from previous
USPSTF review (January 2006 to
January 1, 2013)

5277 Citations identified through KQ
literature database searches
(January 2013 to May 15, 2020)

PRISMARIZE 2 IR X Bt
ERiERTE

3774 Citations screened after
duplicates excluded

20 Citations identified through
other sources (eqg, reference
lists, experts)

-——-*| 3591 Citations excluded at title and abstract stage

v

183 Full-text articles assessed for
eligibility for all KQs

|

v

v

156 Articles excluded for KQ12

46 Relevance
32 Study design

9 Setting
12 Population

7 Intervention

2 Comparator
45 Outcomes

2 Quality

1 Mon-English-language

159 Articles excluded for KQ22

46 Relevance

32 Study design

9 Setting

12 Population
Intervention
Comparator
Outcomes
Quality
Mon-English-language
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152 Articles excluded for KQ32
46 Relevance
28 Study design
Setting
Population
Intervention
Comparator
Qutcomes
Quality
MNon-English-language
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27 Articles (18 studies) included
for KQ1P

17 Previous review (15 studies)
10 Current review (3 studies)

24 Articles (16 studies) included
for KQ2b

14 Previous review (13 studies)
10 Current review (3 studies)

31 Articles (21 studies) included
for KQ3b

19 Previous review (17 studies)
12 Current review (4 studies)
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REFNNAMESEVEERE _EEXZEREMD : Medling, CochraneZER EEE 88 E
B} E, EMBASE %) - W HIN EXXEI5|IAER(ESZE XX tHEATR ST + Web of Science,
ScopusBk Google Scholar) * FHEERERNE - XRESEARRNEX - B EREE
FAMeSH=F & & —fig 1% Z2 58 == (text words) °
Data Sources and Searches
To identify studies published since the previous review,!8 literature searches were conducted
from January 2013 through May 15, 2020, in MEDLINE, PubMed (for publisher-supplied
records only), EMBASE, and the Cochrane Central Register of Controlled Trials . Additional
studies were sought by reviewing reference lists of other systematic reviews. Ongoing sur-

veillance was conducted after May 2020 through January 22, 2021, to identify newly
published studies that might affect the findings of the review. This was accomplished through

article alerts and tar- geted searches of journals with a high impact factor and journals
relevant to the topic. The last surveillance on January 22, 2021, identified no new studies.
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EitlE, EMBASE %) - BN EXRSIR@BR(SEXRPHHEIMZ « Web of Science,
Scopusak Google Scholar) * SEBERERSE - MMEFEARRREX - I HERRE
FAMeSH = &5 K — %18 F 58 & (text words) °

Limitations

The evidence review has several limitations. First, the search was lim-

ited to English-language literature, and only trials conducted in set-

tings with very high Human Development Index scores were in-

cluded. Studies rated as poor guality were also excluded from
analysis. However, other reviews without these exclusions have not

found substantively different results.>”>®
. | - [Pmex.0z ¥ Oxmz
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Two reviewers applied USPSTF design-specific criteria to assess the
methodological quality of all eligible studies, and each study was assigned
a quality rating of “good.” “fair,” or “poor” (eTable 2 in the Supplement).
Discordant quality ratings were resolved by discussion and adjudicated by
a third reviewer as needed. Studies rated as poor quality were excluded
from the review. Good-quality RCTs were those that met all or nearly all
prespecified quality criteria. Fair-quality studies did not meet all criteria
but did not have serious threats to their internal validity related to design,
execution, or reporting.
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eTable 2. Quality Assessment Criteria”

FLHY

oo B (40t

Situdy Design

Adapted Quality Criteria

Randomized and
non-randomized
controlled trials.
adapted from the
U.S. Preventive
Services Task Force
methods?!

Bias arising in the randomization process or due to confounding

= ‘Valid random assignment/random sequence generation method used
= Allocation concealed

= Balance in baseline characteristics

Bias in selecting participants into the study

= CCT only: Mo evidence of biased selection of sample

Bias due to departures from intended interventions

» Fidelity to the intervention protocol

= Low risk of contamination between groups

= Participants were analyzed as originally allocated

Bias from missing data

= Mo, or minimal, post-randomization exclusions

= QOutcome data are reasonably complete and comparable between groups
» Reasons for missing data are similar across groups

= Missing data are unlikely to bias results

Bias in measurement of outcomes

= Blinding of outcome assessors

= QOutcomes are measured using consistent and appropriate procedures and instruments

across treatment groups
= Mo evidence of inferential statistics
Bias in reporting results selectively

:l:iS:l: %IE 1y

oo

= Mo evidence T.hat H'le measures, analyses or subgroup analyses are selectively reported

R

“good” ~ “fair” * “poor” 5 BB IEZ

re critical
itions that
by at least
third

immdependent reviewer
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Tabde 1. Characteristics of Included Studies

Tirming of aspirin Previous
Ma. Aspirimdosage,. inktiation; Aga, mean preeclampsia, Chranic
Sowrce, countryfcountries Study quality randomized Increased risk criteria mg® discontinuation {range}, ¥ White, 5 Poulliparos, ko hypertension, M
Increased-risk population
ASPRE G 1776 Risk prediction modal findings 150 11-14 whk: 36 wk
Rolnik et al,*® 2017 at 11-13 whk gestation "‘ E
Spain, Haly, UK, Israel;
T, Gresce §
Ayalaeral, ™ 2013 Good 350 Recelving pregnancy care at 100 12-16 wk: delivery” L4 % j'b
5pain high-risk obstetric unit owing
to range af fackors - S
Benigni et al,*® 1989 Falr 33 Presence of ypertension o (=18} 1.2 wh; detivery T T n T
gradl previows history of fets J I J -,
s due to placental insulficiency,
severe IUGH, early-onset
preeclampsia [<32 wk] 13& g },ﬁ & \|' 15
Caspi ot al, > 1994 Goed 48 Uncamglicated twin 100 Start of the second J (A" =] E
et PEEQMANCIES trimester; delivery”
i : ,-'_ —
CLASP " 1994 Giovoad G364 Incr Eesed risk determined by GO 12 to 32 wh; delivery °
US, &istralia. Canada clinician based on range of
Gt ¥ 'Erl.llml l-ll:m-g.. Kaong, Factors inclu g-chstetric
Ireland history, fam shoay, patient
The HF'.H'"":L"":I". Miaw and pregrnancy characteristics D‘E
Eealand, Swidena, UK, J - j-b
Argent , Belgmim, Malaysia,
Russia, United Arab Emirates
Davies et al,™ 1995 Fair 122 Hemoglabin concentration 75 13 wh delivery 25.0 955 Lo0 0 [}
UK greater than 13 2 gfdlL
Gallery et =l *# 19497 Fair 108 Chaonic hypertensian or 1040 17 to 1% wi; 2 wh 285 {22-38) 95.5 axr5 19:3 s4.%
Australia previows early, severs befare planned delivery
preeclampsia
Graty et al, ** o0 Fair 43 Early IUGHE, impaired 100 13 wh: 38 wk ME MNE MNE 419 [T
Germany uieroplacental blood, chronic
= hvpertensian or porewiows
stillbirth, grawth restrictian,
or preeclampsia
Hermeda ot al,*® 1997 G 100 Recaiving preghancy' cane at 100 12 to 16 wik; delivery® 30.2 100 MR MR MR
S pasin Kigh-rizk hospital unit owing
to broad range of
preeclampsia factors
McParland et &l "' 1990 Fair 106 Naulliparous with persistent 75 24 wk; delivary 26.1 9.0 noo ME MR
UK abrnicrmal Coppler
flaw -welocity waweforms at
24 wik gestation = \E n
3 P « - o - = jof - - L] L
BFRAL-HE Good 2539 Presence of diabetes, chronic (=18 13 to 26 wik; delivery or H
Caritls at al.*" 1998 hypertension, musitifetal If preeclampsia "H.J . IE ; IE
E 2 gestation, previous dewelopexd
s preeclampsia
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Table 1. Characteristics of Incleded Stedies (continued)

Tirmvirg of aspirin Previouss
Mo, .lspllr:ln dasage, initiation; Aga, mean preeclampsia, Chronic
Smm:&, cnmuy,n'cnunl.ne»s Study quakity randomized Increased risk criteria g ® discontinuation {range}, ¥ White, %5 b hypertension, %
Maris ot al,*C 1996 Fair 10z Mulliparaus with abmacmal 100 18wk NR 23.8 NR NE NR
Aistralia Dappler vl aseund fndings at
) 1 7-18 wk gestation

Scarzocchio et al, *® 2017 Good 186 Abnormal Doppler ultrasooend 150 11 vo 14 wik: delivery™ 329 NE 632 (1] (1]
Spain findings at 11-14 wh

pestation
Schiff en a1 * 1984 Good BS MNulliparity, twin gestation, 106 28 or 29 wic to 38 wh 274 100 MR 16.9 a
Terast history of preeciampsia, or

positive rollocver test
Wlinikka et al,?* 1993 Fair J0E Presence of hyperténsian or 50 16 wih;: deliwery 33.0 NR 245 11.3 BH.9
Finland previons severs presclampsia
Willa et al,*® 2013 Fair 152 Range of preeclamasia rish 100 12 to 14 wi 35 whar 309 20-40) NR 207 0.6 16.5
Finlafd Factors accompaniad by detivery (whichewer

abrormal Doppler ultrasownd came First)

Findings at 12-14 wk

pestation
Wallenbwrg et al,*" 1986 Good 46 Angiotensin-ll sensitivity a0 28 wh: deliwery™ 24 (17-38) NR i ln} 0 a
The Hetherlands infusion and blood pressure

test
Yuetal, " 2003 Good 560 Abnormal Doppler ultrasownd 150 22 o 24 wi; 36wk 29 {23 33" B3 25.1 a9 o
UK. Chike, South Africa, Brazil findings at 22-24 wk

gestation
General populatian (ncluded for harms anly )
Hauth &t .H_""' 1993 G &0E My (=18} Mo later than 22 wk; 20,4 ZB.5 w0 MR o
us delivery
BFMLU-LE Gond 3E35 A G0 13 1o 25wk delivery 20,5 17.9 lle] NE =}
Sibai ot al,?? 1993
us
Maone et al,*” 2018 Fair 3G N 75 11 ko 13 whk; 36 wik* 33.5{19-44) 96.83 Loo NE i}
Ireland
Rotchell etal,*® 1998 Good 3647 My 75 12 o 32 wk; delivery MR NR 4 MNE 0.4
Barbados
Subtil ex al,** 2003 Goed 3304 M, 100 14 to 20wk 34 wi 24.7 HER 100 MR a

France, Belglurmy

Abbréeviations: ASPRE, Combined Multimarker Screening and Randomized Treatment With Aspirin for b pdpciian (range)
Evidenca-based Preeclampsia Prevention: CLASP, Collaborative Low-doese Aspirn Study in Pregnancy: £ Treatrmant time of day
IUGR, intrauterine growth restriction; BMEMLI-LR, Maternal Fetal Medicine Linit Metwerk Trial =3
g . " 4 Treatment time of day, - L]
anrolling k- and average-risk particapants; M, nos applicable; MR, not reporied "H E
L]

“ Al studies placebo-controlled except for Mone et al,* " which had a usual-care control.
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Preeclampsia Preaclampsia P

incidence with ~ Aspirin Events Nototdl gy i Favors  Favars incidence with — Aspirin Buents Nototil i g Favars - Favors
Source placebo, % dose,mg  Aspirin  Placebo  (95%Cl) aspirin placebo  Weight, % Surce placebo, % dosemg  Aspirin  Placsho (35 C1) aipirin ~ placebo Weight,
Grabetal 22000 10 100 3m m 143(0.27-7.73) 4:—.— 033 Berigni et 2l 2 1988 i &0 I B/16 0.31(0.07-133) — 140
Wallenburg et 2,2 1986 30 60 o2 13 0.07(0.00-1,20) : 012 Wallenbyrgetal, 2 1986 30 b0 421 B3 073 (0.4-2.13) _|i“— 126
Caspi et al,* 1994 ] 100 024 B 0.19(0.01-3.80) — 0.11 Schiff etal * 1989 b1} 100 134 B/31 0.30(0.07-1.40) —!—'— LY
Schiff etal 01989 23 100 1/34 131 0.13(0.02-1.00) 0.3 Caspi atal % 1994 (] 100 frdd 11/46 052(0.21-1.30) + 106
Hermidaetal 1997 14 100 3150 7150 043(0.12-1.56) — 1 0.56 Hermidaet a1, 1997 14 100 1/50 50 0.50(0.05-534) : 0.54
McParlendetal 11990 19 7 i 102 01L{001081) 03 Meharlndetal 11950 19 15 M s 10804128 —— 1Y
Morris et al, 0 1996 14 100 4152 750 055(0.17-1.76) —— 0.70 Morris et 3,2 1996 14 100 14152 11/50 122(0.62-243) —%—l— 516
Davies et al, 7 1995 12 75 5/58 7/60 0.74(0.25-2.20) . 0.80 Davies et 2l 17 1905 12 4] 358 3/60 1,03(0.12-4.02) —E—l— L2
Viuaetat,"ﬁ 2013 18 100 8/61 11/60 0.72(031-165) . 1.35 Villa et al % 2013 18 100 2161 B/60 0.33(0.07-156) '_"*E"_ 1n
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Yuetal, #2003 19 150 49276 52278 0.95(0.67-1.35) + 7.60 Yuekal #2003 19 150 61276 GR[178  080(067-1.22) ‘.‘ 1352
ASPRE % 2017 1 150 66/798  94/822  0.72(0.54-0.98) i 10.56 ASPRE, ¥ 2017 1 150 143785 187/807  0BL(0.67-0.89) . 1543
HFMU-HR, 0 1998 20 60 226/1254  250/1249  0.90(0.77-1.06) H 36.08 HFML-HR 7 1998 il ] 129/1254  108/1240  119(0%93-1.52) il 16.28
(LASP 61994 8 60 267/3992  302/3982 0.88(0.75-1.03) H 3157 CLASP 36 1904 § b0 AL A 090(0.76-1.06) = 19,44
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eFigure 5. Subgroup Analyses of Aspirin Effectiveness Comparisons for Dosage, Timing, Study
Design, and Population Characteristics on Small For Gestational Age or Intrauterine Growth
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eFigure 6. Subgroup Analyses of Aspirin Effectiveness Comparisons for Dosage, Timing, Study
Design, and Population Characteristics on Preterm Delivery
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A total of 23 randomized clinical trials (RCTs) (N =26 952) were included; 18 were
conducted among participants at increased preeclampsia risk. Aspirin dosages ranged
from 50 mg/d to 150 mg/d. Most trials enrolled majority White populations selected
based on a range of risk factors. The incidence of preeclampsia among the trials of
participants at increased risk ranged from 4% to 30%. Aspirin use was significantly
assoclated with lower risk of preeclampsia (pooled relative risk [RR], 0.85 [95% ClI,
0.75-0.95]; 16 RCTs [n= 14 093]; I>= 0%), perinatal mortality (pooled RR, 0.79
[95% CI, 0.66-0.96]; 11 RCTs [n= 13 860]; 12=0%>""s<eterm birth (pooled RR, 0.80

[95% CI, 0.67-0.95]; 13 RCTs [n=13619]; 17 ﬁmAspirin*Sz‘—i: srowth
restriction (pooled RR, 0.82 [95% Cl, 0.68-0.{ 2 == 22 (G 12=41%).
There were no significant associations of aspi 1 £k F RS 'tum
hemorrhage (pooled RR, 1.03 [95% CI, 0.94-| 5 2= 57 1~ ~ [ 12=0%)and
other bleeding-related harms, or with rare peri 3' E;—Iﬁ’*iz 5. Absolute
risk reductions for preeclampsia associated wi 4 FEREERRE | —1% to —6%

dCross Iarger trials (n >300) and were greater T SITICITET UTarS. FUT PETITI tal mortality,
absolute risk reductions ranged from 0.5% to 1.1% in the 3 largest trials.
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Daily low-dose aspirin during pregnancy was
assoclated with lower risks of serious perinatal
outcomes for individuals at increased risk for
preeclampsia, without evident harms.
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