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Endometriosis and adverse pregnancy outcomes: a systematic
review and meta-analysis*

Wen-jing Liang, Zhang-ying Wu, Jian Li, Jiang-lie Tu, Zi-wen Xiao
(Guizhou Medical University, Guiyang, Guizhou 550004, China)

Abstract: Objective To systematically evaluate whether endometriosis increases the risk of adverse
pregnancy outcomes, and to provide guidance for perinatal monitoring of endometriosis (EMS). Methods China
National Knowledge Infrastructure (CNKI), Chinese Biomedical Literature Database (CBM), Wanfang Database,
VIP, Cochrane Library, PubMed, Embase and Web of Science were searched against to obtain cohort and case-
control studies on EMS and pregnancy outcomes from January 1st 2010 to December 31st 2020. Meta-analysis was
performed on the results that met the quality criteria using RevMan 5.3 software. Results Ten studies were
eventually included, with a total of 2,107,633 subjects. Results of the meta-analysis showed that EMS significantly
increased the risks of adverse pregnancy outcomes, including hypertensive disorder complicating pregnancy [R*R =
1.19 (95% CI: 1.14, 1.25), P < 0.05], stillbirth [RAR =1.66 (95% CI: 1.53, 1.80), P < 0.05], placental abruption [RAR =
1.84 (95% CI: 1.14, 2.97), P < 0.05], placenta previa [RAR = 3.31 (95% CI: 2.55, 4.31), P < 0.05], postpartum
hemorrhage [RAR =1.30 (95% CI: 1.01, 1.67), P < 0.05], and premature delivery [RAR =1.27 (95% CI: 1.16, -1.39),
P < 0.05]. Conclusions EMS significantly increases the risks of multiple adverse pregnancy outcomes. Therefore,
pregnant women with endometriosis should be monitored during pregnancy to reduce perinatal complications, so as

to improve the pregnancy outcomes.
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Meta 73 B S 2l 4 52 36 SCHR 141 7, F 4% SCHk 2 222

2.1

Tt D00 B A SR L, HEBR BT N A ASAF SCRK 2
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EMS & HHEH2H Risk Ratio Risk Ratio
Study or Subgrou Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
AZiz Aris 2014 B1 Teq 2493 30284 4.8% 0.94 [0.74,1.20] T
Chen 12018 a7 469 4064 81733 2.6% 1.00[0.74,1.37] T
Lin H2014 q 249 " 249 0.4% 0.82[0.35,1.94] I
Mannini L2017 11 262 14 a24 0.3% 1.87[0.72, 3.41] T
Marianne J AZ016 a 113 1 13 0.0% 8.00[1.02 6292
Miura M2019 4 20 187 26849 0.4% 0.72[0.27,1.849] D
Saraswat L2016 3800 4232 452 6707 12.6% 1.23[1.07,1.40] l
Shmueli A2017 T 135 198 61400 0.3% 1.45[0.70, 2.98] I
Takashi H2016 8 330 3| 8856 0.7% 0.76 [0.38,1.53] -
Wi KwWw2020 1341 44428 47247 1893996 7FH.0% 1.211.15,1.28]
Total {95% CI) 51082 2056551 100.0% 1.19[1.14, 1.25] \
Total evenis 1836 6953
Heterogeneity: Chi*=12.59, df=9 (F=018); F= 29% k + + {
Testfu?overa\l effect Z=7.25 (P = 0.00001) o.m F:EI\}LU\S [EMS] Favours [xj:ﬁ,.,;”] e
El1 HPDBIZRME
00 [ & 232 s AEARECRR" T BE I Y
05 Seen gt 15 917 1) . 45 WF 5 0] o W] & S Pk (P >
' 0.1, P=39%) , & & & %0 4T Meta 53 #7
1.0 5 -
Bon, SXTHEA A, EMS W28 36 & A= A G XU
1.5 [RR=1.66(95% C1:1.53,1.80), P =0.000]. 4N A CHik
20 L7 Do AR F MW . WK 3., 4,
0.01 0.10 1.00 10.00 100.00
2 HPD®Jm=tE
EMS#H HH Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H., Fixed, 95% CI
Aziz Anis 2014 1M 784 187 30284 13%  227[1.24, 415 —
Saraswat L2016 423 28 6707 30%  1.13[064,207] T
Takashi H2016 B 330 19 8356 1.2%  1.35[060,3.08) e
YikW2020 587 44428 14959 1893908 945%  167[154,183 .
Total (95% Cl) 40774 1939843 100.0%  1.66[1.53, 1.80] |
Total events 24 14293
Heterogeneity. Chi=2.03, df= 3 (P =039 F=1% l l 1 l
Testfur overall effect Z=12.43 (F < 0.00001) o FaDQLU|'s [EMS]1 Favours [J_E“] o
E3 JERaRIRIRE
0.0 [ SR, EMS 41 4 R 3 5 Tou IR 4 [RR=
0.1 1.84(95% C1:1.14,2.97),P =0.010], o 2= = R
0.2 AT SCRRAETE— R LA . LIS (6.
03 et 234  AEMBE LR SCERNYHRIE B B G AL
04 o Tl it 2 076 565 ] &, A 5045 A Al A7 Bl
05 " 5 FAE (P <0.1, P=53%) , R JHBEHLA Y 188 4T
0.01 0.10 1.00 10.00 100.00 t% 4\1 n
. Meta 5387 45 HBon, EMS 4 RS A 85 XU B2
4 FERRRYIRSHE
TFX) e \,E[RR 3.31(95% CI1:2.55,4.31), P =0.000],
235 TR TR R E i 22 00 S P, A 9 SR TG R .
RGO . RS R A B R 5 (P < 7.8,
0.1, F=68%) , K FHREHLAL N BRI HEAT Meta 230870 45 235 U b7 Bkl > ™= )5
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EMS# P Risk Ratio Risk Ratio
Study or Subgrow Events Total Events Total Weight M-H. Random, 95% CI M-H. Random, 95% CI
Chen 12018 10 469 893 51733 187% 1.24 [0.67,2.29] T
Lin H2015 1 249 2 249 349% 0.50[0.04, 5.48] —
Miura h2019 2 ao 17 2689 T.E% 395093, 16.83] T
Saraswat L2016 18 4332 27 BYO7  19.1% 1.06 [0.58, 1.92] -
Shmueli A2017 3 135 171 51400 10.9% 7.98 [2.58, 24 67] -
Takashi H2016 5 330 34 28568 13.4% 3.95[1.85,10.03] -
Wi KW2020 259 444289 0598 1893996 266% 1.28[1.14,1.45] =
Total (95% CI) 49923 2025630 100.0% 1.84[1.14, 2.97] @
Total events 298 9742
e 2 — . iz = - - 2= ; } } {
?et?;ogenenyl.l'r?ru gzﬂfg,fghlpfjnsgﬂs, df =6 (P = 0.008), F= 63% 001 ¥ o 100
estfor overall effect 7= 2.48 (P = 0.01) Favours [EMS] Favours [ 4]
zZis
E5 RRERFHFMRE
SE(log[RR)Y SEd0gRRY
0.0 oy 0.0 s
02 q
g NS . ;
0.5 o ‘ b
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° 0.6 o
1.5
S \ 0.8 )
2.0 - 1.0 RR,
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s e e
E6 BRERIHFESIE E7 ®IEREMNFEE
EMS | g pHE] Risk Ratio Risk Ratio
Study or Subgrou Events Total Events Total Weight M-H. Random, 95% CI M-H. Random, 95% CI
Chen 12018 11 4649 406 51733 11.8% 2.99[1.65, 5.40] TR
LinH2014 13 249 3 249 3.9% 4.331.25,15.07]
Mannini L2017 10 262 B 514 LE% 33301.22,9.07] T w
Marianne J A2016 3 113 3 113 25% 1.00[0.21, 4.85] -
Miura M2019 10 80 108 2688 11.4% 3.08 [1.68 5.67] SR
Saraswat L2016 72 4232 54 6707 19.2% 211 [1.49, 3.00] e
Shmueli A2017 4 135 197 61400 5.8% 9.23[3.48, 24.49] e &
Takashi H2016 12 330 a2 8856 11.2% 6.19[3.34, 11.49] "
Wi KY2020 1610 444328 20995 1893996 28.8% JIT[311,3.44) u
Total (95% CI) 50298 2026267 100.0% 3.31[2.55,4.31] ’
Total events 1745 21825
i 2 i =, - Rz I t t {
Heterogeneity: Tau®= 0.06; Chi*=16.98, df=8 (P=0.03); F=53% oo 01 10 100

Mg . FEit 2 066 881 1] /2, £ W 9% 4% 5 jal A
B S (P <0.1, P=93%) , 5% JH BE AL w455 764 3
1T Meta 53 B o 453 Won , & B EMS 4177 J5 H it XU

Testfor overall effect: 2= 8.92 (P < 0.00001)
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BT [ RR=1.30(95% CI:1.01,1.67) , P =0.040] .
i 2 22 il U 2 1

ABIEFE 14 SCHRATAE — 7E 72 L 1 fim

EMS #] fo e Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events  Total Weight M-H,Random, 95% Cl M-H. Random, 95% CI
Chen 12018 35 4B 3548 51733 162% 1.09[0.78, 1.50] +
Marinini L2017 7 62 49 524 122% 0.90 [0.56, 1.45] —
Matianne J A2016 m 113 10 113 BA4% 1.00[0.43,2.31] -
Milira M2018 22 B0 480 2680 150% 151 [1.05,2.17] =
Saraswat L2016 844 4237 786 G707 213% 1.70[1.56, 1.86] =
Shmueli A2017 6 135 1186 E7400 0% 234[1.07,5.13] —
i KW2020 3913 44428 148704 1893995 21.8% 1.11[1.08,1.15] .
Total (95% CI) 49719 2017162 100.0% 1.30[1.01, 1.67] *
Total events 4852 155843
Heterogeneity: Tau?= 0.08; Chi*= 84.26, ¢f = 6 (F < 0.00001): F= 93% In I 051 150 100’
Testfor averall effect 2= 2.01 (P = 0.04) : Favours [ENS] Favours [
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2 LR EMS 415 KUK Tou AL [RR=1.27 B EIHEDT Meta 2087, 22564022 8 L [RR=1.09
(95% Cl:1.16, 1.39) , P =0.000], i & 2 il I <F &, (95% C1:0.89,1.34), P=0.400], LI 13,
e NI N e
A FE B SCHRTC K R far o LRI 11,12,
EMS# R 2 Risk Ratio Risk Ratio
Study or Subgrou| Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Takashi H2016 88 330 1647 8856 16.9% 1.38[1.15,1.67] -
Saraswat L2016 32 4232 388 6707 43.0% 1.3 [1.14,1.51] L
Miura W20149 g a0 322 2689 27% 0.84[0.43,1.62] -1
Marianne J A2016 19 113 ] 113 1.3% 211 [1.00, 4.46] T
LinH2015 20 249 ] 248 1.3% 2220103, 479 —
Chen 12018 A8 469 5683 A1T33  146% 1.13[0.858,1.43] ™
Aziz Aris 2014 82 784 2796 30284 20.2% 143[0.92,1.39] ™
Total (95% CI) 6257 100631 100.0% 1.27[1.16, 1.39] ]
Total events 593 10854
Heterogeneity: Chi*= 8.46, df= 6 (P = 0.21); F= 28% f f f {
o 0.01 0.1 10 100
Testfor overall effect Z=4517 (P = 0.00001) Favours [EMS] Favours [ 64]]
E12 BEFRHRwE
EMS# HHH A Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events  Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Aziz Aris 2014 22784 1037 30284 334%  082[084,1.24]
Mannini L2017 56 262 a8 524 374% 127094172
Marianne J A2016 13 113 10 113 64% 1300089 2.84] T
Miura M2019 3 a0 109 2689 4.0% 0.93[0.30, 2.85] - T
Shmueli A2017 G135 3386 1400 94% 031037178 T
Takashi H2016 12330 207 8856  95% 1.56 [0.88, 2.76] T
Total (95% Cl) 1704 103866 100.0%  1.09[0.89, 1.34] ]
Total events 112 4807
ity Chif= = = R= } } } |
Heterogeneity: Chit= 811, df= 6 (F=0.40); F= 2% 001 P ] 0 100

Testfor overall effect: £= 0.85 (P = 0.40)
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R RE . 2P P EM B RS E R A R R B
M- BFEGERT, EMS H A P4 98 i 4 301 SR 330 25 5% i
T IR AR SRR IR, TR B EMS 5 304 2
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T ENUZ WA R KNI 55, RS HmY %,
FECR L T NS T RE R A, R A
WA WE(E B SRR, BOAREAHCHT,  oloAR SR
PR RN EALRL B, AR RAEA AN T A5 i 4
M2 S AATEAEAER, BSR4 kA 3200

AR LGRS A —E
B, 8 BURE AT, R RE R B Mk U,
Al RE 5 &I RN A EMS FRifEE 5 . REAR R
R UL W5 AR AR A E A ¢, (A B 7812 i
Jif 25 5 0 K I e S MRS, 45 SR T RE A A
%5t

RIFFEAAAENA R : OFFARRZERK; QEMS
BWIA—3, MoRAEE RS 2E, QF 4R
BRI —3 ., AT RS R 508, A
G EA K.

ZE LT IR, EMS 3G AT Ui s i 5 s A

FELBE L MR ATEREL. MR, AR
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