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Effects of exposure to bisphenol A during pregnancy on adverse pregnancy outcomes: A review
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Abstract:

Bisphenol A (BPA) is an important environmental endocrine disruptor that can be absorbed
by pregnant women through various pathways such as diet, drinking water, and skin contact.
It can exert various biological activities such as estrogen-like and anti-androgen effects, which
may affect pregnancy outcomes. The epidemiological studies related to BPA exposure during
pregnancy and adverse pregnancy outcomes in recent years were reviewed in the paper, and
inconsistent conclusions were identified. Some research conclusions suggested a correlation
between BPA exposure during pregnancy and adverse pregnancy outcomes, including increased
incidences of embryo implantation failure, recurrent spontaneous abortion, preterm birth, low
birth weight infants, and dysplasia. Therefore, pregnant women should avoid or reduce BPA
exposure during pregnancy, and order prenatal screening and prenatal diagnosis in the event of
possible high-level BPA exposure. In order to develop better protective measures for pregnant
women, the paper proposed conducting more epidemiological studies in the future to evaluate
the correlation between BPA exposure during pregnancy and adverse pregnancy outcomes, to
determine the safety threshold for BPA exposure, and to identify the best assessment method for
BPA exposure.

Keywords: bisphenol A; prenatal exposure; pregnancy outcome; epidemiological study

B R 9 W T Y (endocrine disrupting chemicals, EDCs) f& 22 14 4 58 #
ENEEGKERZEZEZ—, MXWE A (bisphenol A, BPA) @ —FEEM EDCs 12,
BPAXER T &R EMAE. RRMREMNRNNIEESME S FME, ATRF
SR M. EHR. FRIZEFL ETasm. AEEE) LIRS, sPA
BEBERGKBHUEMR, AlUMNE RE. IREHRMZ) LI ES &P BB,
HEBEIEMHAAED, ARFEWBPARBERRERAENR, HHAREEW

ERER

HE (LERBAZEZRATEIER R,
LBREBAFEZRM BN EERIFES
IERRABHMLEETERLRE),
E-mail : tianmiejp@sjtu.edu.cn

BF (LERBAZEFRAHETEFM),
E-mail @ gaoyu_ciel@sjtu.edu.cn

B Sl
EXBEARFEEHE (81771543)

EEENT
FRIRZY (1995—), 5B, Wit+4%

E-mail : chenzhenlie@whu.edu.cn

BIEFE

3K7t¥2, E-mail : zhangyuanzhen@whu.edu.cn
FlE s

Weis B ER
RABH

TR
2020-05-17
2020-08-20

XERS 2095-9982(2020)11-1070-08
RESDFES R12
XETRERS A

»5| A

FRIRZL, X5, Kl . 2N ARES T
RERERNRITRERAERE L] IFIR
5 ES, 2020, 37 (11) : 1070-1077.

> A SCHERE

www.jeom.org/article/cn/10.13213/j.cnki.jeom.2020.20245

Funding
This study was funded.

Correspondence to

ZHANG Yuan-zhen, E-mail: zhangyuanzhen@
whu.edu.cn
Competing interests None declared
Received 2020-05-17

Accepted 2020-08-20

»>To cite

CHEN Zhen-lie, WEN Xue, ZHANG Yuan-zhen.
Effects of exposure to bisphenol A during
pregnancy on adverse pregnancy outcomes: A
review of epidemiological studies[J]. Journal
of Environmental and Occupational Medicine,
2020, 37(11): 1070-1077.

> Link to this article
www.jeom.org/article/en/10.13213/j.cnki.jeom.2020.20245

www.jeom.org



#4545 523 &% | Journal of Environmental and Occupational Medicine | 2020, 37(11) 1071

REGRIRERREELEMS7, b, AR TK
AP EY BPA BT A AR R BRI U NI ), =S
SFIK L BPA B i@ IS PEIR 3 N KA 7' BPA B
BUBEIT 2 FhE 2L B R ML AR 2 8 IhEE s BPA
BEEPSEEN, ad SR ERIREEmEm
MARALR GNELBRFETEE) MEKS S R,
BPA BB VIS ZIEN, mhEd TR ERZHRRIY
BEMSMMB MHAR) LIERIR D Y 5 546, BPARI7EY
BRIEZENETT, BOBIF R REHEESES
S EERERINEERIB A AR & BIRE 20, WG
IR R BPAIR I R BT B 5 R IERIZ RNA R
1A, DNA BREL A E R A END T L2200 A\ SRR RN
ISR 4 1Y,

ZIHEBPARBEN S AR, —MET 30N E
KNWEEMIIEE RPZERTBPARERHMARE
ABY 1465, b9, ZRBIIME. FK. BREASR.
FLANES & M SR AT 40 & BPA 561, Z233 (K P BPA IR
EZEABREE. Rl XR8JBRMHFIERENE
M, —INETF 389 BZ2IFRH BPAREMKNIARETR,
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Minguez-Alarcon 2 27 Fl1 kim £ 2 (O FF SR R EA 22 HA
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EEMREFEAEE. NG E PHEESFGFEE
5, RRAEFELZHMRRF—D R BPA BRE SRR
ERKXMHIX R,
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Table 1 Epidemiological studies on BPA exposure during pregnancy and embryo implantation
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(=E) 012 arpimis H EREKA OR 435179 1.02 (0.35~2.95) . 1.60 (0.70~3.78) 2.11 ’i?ﬂﬁfﬁﬁﬁgﬂi -
(0.84~5.31) EN
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- HAN3SLA IV A, 558 1M ARKEEL, 82,3704 -
hen® w0 W s BB S EARIEEERAINORHEIN 102 (04172.55), 070 2 o EEITERIAIEN
= (0.27~1.80) . 0.15 (0.03~0.71) (Pi=0.02) FERE
e Alarcén & 7 Z243 R BPASRIE YRR IE T T (B 1.87 ngL” 5 49\ 375 . N
Vg herenE T 015 D R NVERE, S RRERSTREOHES, AR LA VAR
= RFE 5 FARSHE\ 2 BT TE I - IR FZ34H ’
Kim 25 Bl R mam S ORBEPARENRATISERIINeL ; REWTILE by pa e raa
priincs 019 e RIS, BA AR, ORAMAS A RERT )

=, IRRIEIRE T E E5! (P>0.05)
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HE 3 F E & MR (recurrent spontaneous
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3RALERIBART, MEREEEFFARXT T RAR

FRER 2R 8 2 R BRI >, BT, 9B 5%
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(R 2), e AZ DAL 2RI BT, @il
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Table 2 Epidemiological studies on BPA exposure during pregnancy and recurrent spontaneous abortion
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X ; —IARN 7 T FI RN EEDITER B ETR
BPARESHAEMREZIEMEX (P<0.05) *°l, F4h, &6
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WBPARESHE) LHEARENXR, MAREER

Table 3 Epidemiological studies on BPA exposure during pregnancy and preterm delivery
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REFAKR. FREE. FAWRENEIM D HITE
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(EE) 2015 380 12243 FRIE (OR=1.80, 95%C/ : 1.02~3.13), MIEE B hxk ABEEE

KMt %EE (OR=0.89, 95%Cl : 0.47~1.07)
Huang & BAZ DR BPASREE S RI-BIRE SIEAEX (0R=3.19 ; ZHABPA RE 52 HA4E A
() 2019 gso iz BRFBBRE 9500 1 1.00710.45) SR TR
Cantonwine & ™ PAZ SEBPE<VANZARBPAKERN S59%2E>37 ANREM
(@) 2010 60 %43 FRI% (1.84:1.86) pg'l’, MW E >37 ARANR th, HiERE<37 FHZHA
HBPASREE S (0.9740.92) pg'l’ FRE BPARE RS
. Bl BRAHTA ) L, 20 BPAREE SRAIS T (KRIE
Bell & ** b=-0.04, 95%C : -0.11~0.03) ; WEEFE /L2 MWL) L 2MBPAKES
() O =i M BPASR ) SRl 2 B (IRIED=-009, RAKSEMIES
=7 95%Cl ; -0.16~-0.02)
Weinberger 3 Al R, e 2MsmRRS B
(@) 2014 72 lZ283 FREE HIBSHA4a%E 1.1d (95%CI ; -2.1~-0.1) , TIELZZ RO R DA S B
REMGIHFFEE (b=-1.6, 95%C : -4.1~1.0) AR~
Casas % ™! %] DHBPARBE S R 2 AR FERE (b=1.19, ZHBPARESEr2E%E
(FEBEF) 2016 479 12243 PR 95%C/ ; -0.19~2.58) SR
Padmanabhan 2 BAFI X - . . } 2243 58 FR BPA TR EE 5 4 IR
(= 2008 i 43 HeB MRRE A ZAMAR BPARE SERNKREFEIERY  [  2 o
x4 ZHIBPARESHREERENRITHREHRR
Table 4 Epidemiological studies on BPA exposure during pregnancy and low birth weight
g (BR) REREH  HREERNER RS Vet i
Troisi 5 ¥ So1a  PAF SRS BRRBPARE SHE) LR EE DI Z EFE AR (P<0.05), Ba5H BPA BIREERIAES 3T
(=) 20012 ARENE)L  BRRAR SEREENDE VAL, EHERSE) LR BPAREES )L EFEZ AR
Snijder % 013 A3 R, . 58pAcL5apge’ (UUAVETIT) BE95T%) LIALE, BPA> 4.22g¢” (X Z2HABPA REFTAERTAA) LA
G 29 GIBIERERE)L  BPHAREE  BEFI) AR0HE) L EEEH D 683g (P<0.05) ) LR B AR
Mustieles ) BAZI B2, . PRGN BPARESHE) LM EHELENAXI, BPARESHN  PERSRBPARESHE)L
(FHEEF) 346 GIREARERE)L  GHIRME LRI, 3 LR E T 119g (95%C © -2127-27g)  HAKBRHER
Pinney & 017 BT DR IEEIRRERE, BPARE N 04120 pg L ML) LHAEIRELLBPA  FEPEATH BPA RET
(=) 130FIBEARENEIL ¥k REE<0.25ugLBUHT4) LI 241.8g (P=0.049) BETTRRMRET ) LI A
R AR E) L3RR T BPA IR E S T RARE (4.70pugL” vs. — N
Huo 251 s M SIRAI30 225081, P<0.05) ; & fF logistic BT ITRABIARD pa iz T oon BERETAEE
(=) 12 PIBPAREEIL  RE BSEREGE RRENEX, BERBPNXARLSEAR 0 700 o
(P=0.03) W, THEEXE
Veiga-Lopez &7 B RN 2RPRAMRPREARL S BPA (UBPA) JRES HAEKERE ZHE/KTBPARES D
( %g) P 015 i), PO 8% (P<0.05) ; MR uBPAREESIIM 2 (8, HE)LIMEKETY k) L EKE, RHRY
I PR S55g (P<0.05), Hrh, M) LR E R/ 183¢g (P<0.005) 22
Chou s BB SRR I E BPARE S B AERE) LKA X [B4MSfl BT BPARBTEES
(chE) 011 e, IUAM s IS, OR (95%C) 1242 (1723.36)] ; MELEH WM IR EAE) LY
§ Bresm ULt R, BERBR
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Hu %> BB e, ZHRBOARMRE S L0008 01973 850et ), UEAD  oougoon mmpersenice
() 20 el e TETRESPARESHAE M ERERRLY, BERTABST £l
FREN (P>0.05)
Lester & T ZEHE By pReh BPA FR(IREE X 0.99 (1QR : 0.45~2.0pgL?), EIRCEIERE B4 BPA BB AT SEST A 1K
GIESN) 2000 fIZAREREIL R DS TRTBPARESHEHERERENGTES (P=0.07) BEHM
Philippat 25 so1a I 222729 BIEARTPBPARESBSBHNHEKRERZEHERXR (b=-1.80, 95% Z2HBPA REATAENT A (A
(673E3)) 520 IR EFE)L AREE O -45.6742.0) BEEM
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5 ZHIBPARESHHEARAETRE
HAERERIEMRNR) L EAEIREFMAE
MM NN RE, MEERBLERE LN
HERERMWZ — BFENZHBPARBES L)L
PREEMER () RIE TR B XRBEM T RITHREH
R, FENAREEAREGIITEHAR. BHFELI
ZHABPA B E AT RERFREMEM () RE THRHEK
A&, SAm, HthA—LEifRgE RRABPA SFRE
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distance, AGD) Z[B]BYKEX, FEMHRIEE APATY
Hf 5. AGD RIS RMBRMARNEF S, ©5F
MEERSEF ARETH, REEMSAE) B

RERBX, AT LIS AG BIEBEUENABERE
SHRMEAINEIEHR %, IR A AGD 5Z4EIN/EK
BHZEFEEEMREX ; B RKRPEZEBPARE
S5F R AGD IFTEXELIE ), B ARE4ESBFHRFR
SRR MARRE T, A, PRAEERARERET
ZIA{KA BPA TRE S #4E) L AGD H T XK BE 70, FIR
BRI TR FEARITE T BPASEEA KA B R ERNE
*%, FRMNBITRFZEHENE LTS, T8
RRZEMREANTAE. HEARERE HEAS2. #
AYER RIS EITESHRE, & LERITRE
PHAREEEEDMBPARESIREEM () K
THREEXRNXR, HRERZHHAR(URR T BPA K
E5 AGD FIHEX M, BARFIERIE 5.

&5 ZHIBPARBESEERALBRENRITRERR

Table 5 Epidemiological studies on BPA exposure during pregnancy and abnormal reproductive system development

5 (@R AREH FRELRNR RS e &
HHIE OISR PARE F LB 3400g", BT WRABEBA oo o
emander 5 B D 28 BIMBIER () R AN REDAIN 089ng¢’) (p0.024) ; EENTRESHEEAR 2 LB DT
() ETRB )| BEER [E37ngs’ QIR B oPARE 3 7nge MRREMER () T
SIFRLE - 5151 MERRER A | RETRLERERS, B OR{EY 7.23 (95%C | 1.48735.46) e
Chevalier 2! IBIXIFR SR BT BPAKE S EE A XE (-0.1), BSESEN ZHRARESIE
2018 IR : SOBIRSEE B MR - = o i )
(ZE) D e L s B3 2B (Poo1) 2 B
Fénichel 2 7 TARIXIER SR PEOIACRRS M BPAREE [(1.1260.86) pgL’] SXIAMA [(L26: BHIBPA RBSIAE
; 2012 FEBIA : A6 BIRREESMHEIL e A o g 2z o e :
GEE) i oy e U B 113) et') L, ERELHFEN 2 B
S - poy BBUEESAREXBESHE) M ISERSMEE (R PEHREKT 6
i 007 s s [Eb=-056, 95%C: -097-015), M5 IBERWERES RESKEIIIHE
- ” B¢ (KXE 5=0.03, 95%Cl : 0.30~0.37) i
B0 BPA SEHREH (4.75£2.18) pgL” 5 5 KA BT R #51M BPA )
Vommodor S 3l 588 REETHS0BAMN (6.26ugL") BB, TPARE 1 i oot
e 130 1B R ELA A B BT 00 EA KNSR S BRI (ooar), T E LISVERE
BELBREREAIFEY
- - Bipeg FHRHOPARERSEE 12N ABEON TRRERIL) 2HemRHS B
(chE) 2018 982 IR E A ) |, &ﬁﬂﬁﬁn PEEZIEEH * (b=-2.869, 95%Cl : -5.689~-0.049 F b=-4.117, ¥4 )L AGD +g X B%,
6 95%Cl : -6.509~-1.726) , 15 %32 AGD ok B B¢ TI7E & B T It 2 Bk
Arbuckle Z ! BABI . . . , IR BPARES
(MEX) 218 306 pImiR EHTAE L PRI AR OPAIRIES AGD Z IR AGD T
- 43 FR H BPA R BE FR i R 2.6 gL, [21Y3 49 #f B 7 log,BPA _
Luz ™ BAFI g o gy o TR I0BBPA - o v era BB S
() 2016 37 BIBAREE L wry  RESHEMBERERTARX (b=-3109, 05%C1: -53.07 )\ cnsn gy

-9.11) , {BFRA BPASRE 5374 ) L AGD 2 [BIRBMEXIE

6 BEERE

ZEFTR, HRIERNRITRERRERZE
TR EFIFIET R BPA, BZEKA BPA 7] LT
PREFEER)L, M) LNEKLE, HABESH
FREIRE . Altt, EERNZ7TEHD EIREI BPAFI R
RIFIREG B 2 BB ENXEL, HRAZERHEEFSIE
HNEY, 5—FmE, ZEERKRENERER /DM
B BPA R, WV IZEEL B M, FASHBPANT
Wi, BEZFRBEUMBLVERIVRE, NHAER
EREBRIZAAML S, AMBPAT ZFETIFE

h, ZEERTLBRBPARE /LT A, AL,
Rl R EEKTBPARENERT, BINEARE
BT RIIREM A2, UREAMR) LFEE
FEITHENA T,

RTANTAE, FASE. N 107574,
BRERETG WRERMHAFNESESSHAR
RZ—EM, SMREREATLLERE, AEREHT
REIR H7E R AVILIEIERAZ A BPA R BN A REIRE S
BUtEX M. AL, RREFEEZSHERNRITRT
W53y 221 BPA R B A RITIRE B RIAER MEEITIR
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