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Interaction between adverse pregnancy history and polycyclic aromatic hydrocarbon-DNA
adducts on missed abortion ZHANG Jiayu®, JI Jingru®, LIU Sha', WU Yanfei’, CHANG Kewei',
HAN Mei', WEI Junni* (1. Department of Epidemiology, School of Public Health, Shanxi Medical
University, Taiyuan, Shanxi 030001, China; 2. First Hospital of Shanxi Medical University, Taiyuan,
Shanxi 030001, China)

Abstract:

[Background] The incidence rate of missed abortion is increasing year by year, but the etiology
has not been fully elucidated. Adverse pregnancy history and exposure to polycyclic aromatic
hydrocarbons (PAHs) may increase the risk of missed abortion.

[Objective] To investigate the interaction between adverse pregnancy history and PAHs
exposure on missed abortion in early pregnancy, and to provide evidence for the etiologic
research of missed abortion.

[Methods] A total of 114 pregnant women diagnosed with missed abortion in the Department of
Obstetrics of the First Hospital of Shanxi Medical University from March to December 2019 were
selected as the case group, and 139 pregnant women who visited the same hospital for

FEiEE I
Selected article

o0¢e

DOl 10.11836/JEOM21473

A=
PG N BRI 5T E (201901D111206)
W7E & BREERTXIBUE (2020086)

EE BT
KEF(1998—), T, Mt 4;
E-mail: 1375006703@qq.com

BIEEE

FRBYE, E-mail: junni.wei@sxmu.edu.cn

fCHEE#
FlEhs
Weks B EA
REBH

XEHS 2095-9982(2022)06-0659-06
FESES R173
XERTERS A

#hzEttEt

www.jeom.org/article/cn/10.11836/JEOM21473

BIREX
TR
2021-09-30
2022-03-20

1)

KET, R, NP, & ARIEREMS
75 1Z-DNA INEYIT R E BN ELERA ().
g SERVES, 2022,39(6) : 659-664.

PRI EE

www.jeom.org/article/cn/10.11836/JEOM21473

Funding
This study was funded.

Correspondence to
WEI Junni, E-mail: junni.wei@sxmu.edu.cn

Ethics approval Obtained
Competing interests None declared
Received 2021-09-30

Accepted 2022-03-20

Supplemental material
www.jeom.org/article/en/10.11836/JEOM21473

» To cite

ZHANG Jiayu, JI Jingru, LIU Sha, et al. Interaction
between adverse pregnancy history and poly-
cyclic aromatic hydrocarbon-DNA adducts on
missed abortion[J]. Journal of Environmental
and Occupational Medicine, 2022, 39(6): 659-
664.

» Link to this article
www.jeom.org/article/en/10.11836/JEOM21473

wWww.jeom.org


https://doi.org/10.11836/JEOM21473
mailto:1375006703@qq.com
mailto:junni.wei@sxmu.edu.cn
www.jeom.org/article/cn/www.jeom.org/article/cn/10.11836/JEOM21473
www.jeom.org/article/cn/10.11836/JEOM21473
mailto:junni.wei@sxmu.edu.cn
www.jeom.org/article/en/www.jeom.org/article/en/10.11836/JEOM21473
www.jeom.org/article/en/10.11836/JEOM21473
www.jeom.org

660 #445-5723:&% | Journal of Environmental and Occupational Medicine | 2022, 39(6)

voluntary induced abortion in the same period as the control group, to collect basic information and medical information of abortion,
stillbirth, intrauterine growth retardation, and other adverse pregnancy history. Abortion villus tissues were collected to detect PAH-DNA
adducts levels, stratified by pregnancy and adverse pregnancy history and grouped by quartile method: Q, (<404.61 ng-L™"), Q,
(404.61-453.75 ng-L™"), Q; (453.76-506.72 ng-L™"), and Q, (=506.73 ng-L™"). SPSS 25.0 statistical software was used for x* test and multiple
logistic regression, and additive and multiplicative models were used to investigate the interaction between adverse pregnancy history
and PAH-DNA adducts level on missed abortion. The PAH-DNA adducts were grouped by tertiles and quartiles, and Ps;, Py, Ps; and Py
were used as data cut points for sensitivity analysis.

The proportion of adverse pregnancy history in the case group (32.46%) was higher than that in the control group (12.23%)
(P<0.001). Among 160 subjects with=2 pregnancies, the proportion of adverse pregnancy history in the case group (57.81%) was higher
than that in the control group (17.71%) (P<0.001). The results of ¥° test stratified by pregnancy for different PAH-DNA adducts levels
between the two groups showed that the PAH-DNA adducts level was associated with missed abortion in subjects with=2 pregnancies
(x’=10.14, P=0.017). Being further stratified by adverse pregnancy history, the PAH-DNA adducts level in subjects with no adverse
pregnancy history was associated with missed abortion (x°=9.70, P=0.021). The results of logistic regression analysis showed that adverse
pregnancy history (OR=5.88, 95%Cl: 2.79-12.39) and PAH-DNA adducts (OR=3.01, 95%Cl: 1.22-7.40) increased the risk of missed
abortion, but no interaction between them was found. The relative excess risk of interaction (RERI), the attributable percentage of
interaction (AP), and the synergy index (SI) and its 95%C/ were 0.60 (95%C/: -0.58-1.77), 0.74 (95%Cl: —0.83-2.30), and 0.20 (95%C!:
0.01-5.43), respectively.

Adverse pregnancy history and PAH-DNA adducts in pregnant women may increase the risk of missed abortion. The effect
of the interaction between them on the occurrence of missed abortion is not supported by the current study.

adverse pregnancy history; polycyclic aromatic hydrocarbons; PAH-DNA adducts; missed abortion; interaction
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K1 ARNKEXENR (1=253)

Table 1 Basic information of participants (n=253)

FE
QE

J&{514A(n=114)

SFER2H (n=139)

2
Variable Case group Control group x/z &
Fie/%
Age/years (% £ 5) 30.68+5.08 29.2916.11 330 0.071
F£E[n(%)]
Census register
KA (Rural) 51(44.74) 64(46.04) 0.04 0.899
A (City) 63(55.26) 75(53.96)
MR
Season of abortion [n(%)]
&2 (Spring) 48(42.11) 82(58.99) 7.19 0.066
EZ(Summer) 28(24.56) 24(17.27)
FXZE(Fall) 25(21.93) 21(15.11)
£ 2 (Winter) 13(11.40) 12(8.63)
XAIZE[n(%)
Education
BREFERUT
High school, technical
secondary school 34(29.82) 41(29.49) 0.003 1.000
or below
REHAZTRUE
University, college 80(70.18) 98(70.51)
or above
BEEZEIRSE [n(%)]
Medical history
Z(Yes) 6(5.26) 7(5.04) 0.007 0.577
&(No) 108(94.74) 132(94.96)
BEMEBn(%)]
Normal menstruation
Z(Yes) 91(79.82) 119(85.61) 1.49  0.242
Z(No) 23(20.18) 20(14.39)
BEBEn(%)]
Dysmenorrhea
2(Yes) 49(42.98) 49(35.25) 1.58 0.243
& (No) 65(57.02) 90(64.75)
RERER [n(%)]
Number of pregnancy
1 50(43.86) 43(30.93) 5.97 0.051
2 33(28.95) 40(28.78)
3 31(27.19) 56(40.29)
ZHRSRIR[n(%)]
Exercise during pregnancy
M (Never) 67(58.77) 89(64.03) 077 0.679
{8/R(Occasionally)” 31(27.19) 32(23.02)
225 (Often)’ 16(14.04) 18(12.95)
ZHAFRIR (%))
Staying up late
during pregnancy
MA(Never) 59(51.75) 68(48.92) 321  0.201
18B/R (Occasionally)” 40(35.09) 41(29.50)
£ (Often)’ 15(13.16) 30(21.58)
PAH-DNATIEYIEE
PAH-DNA adducts 466.26 446.51 210 0.036

content/(ng-L™")
[PSO (PZSI P75)]

(424.55,507.53)

(384.14, 506.19)

2.4 ZHAZE logistic @A

UREREREEANTE, §FRERE (1=
B, 0=7) M PAH-DNA 11 E#)7KF(1=PAH-DNA INE)
IKFE=P,;, 0=PAH-DNA TIEYIKT < P ) EETEAN
logistic [B])A1REY, NiEHRE a=0.05, FIFRITFE a=0.10,
HRTSEERET T REIRE (OR=5.88,95%CI: 2.79~
12.39) Az PAH-DNA JI&%)( OR=3.01,95%Cl: 1.22~7.40)
¥R REEARRRE B XFIE (P <0.05) , JF IR 20

R 2 FRIFRSES PAH-DNA &YX RAE S I
logistic EY3534 (n=160)

Table 2 Logistic regression analysis on the effects of adverse
pregnancy history and PAH-DNA adducts on
missed abortion (n=160)

T

2 a o,
Variable b S,  Wald P OR(95%Cl)  OR’(95%Cl)

NELERIE

i(_:ivﬁerse’ﬁfggnancy 1.08 0.38 22.93 0.001 ] .

e : : : : (2.90~12.71) (2.79~12.39)

istory

PAH-DNATNEY) 3.05 3.01

PAH-DNA adducts 12 045 614 0013 ;50739 (1.22~7.40)

®8

e -3.02 0.85 12.80 <0.001 0.05 0.03

[ @R (1~2%-B7); &8 (23 %A
[Note]*: Occasionally (1-2 times per week); Often (= 3 times per week).

[ ]a: PERARCEFR. P XWEEMERE,
[Note] a: Adjustment factors include age, census register, education, and
medical history.

2.5 FARIFIREF PAH-DNA INESYIFIAEB R E
M
251 HEEZEER BAEREXRERRE, FRIEFRSE
(OR=7.08, 95%CI: 3.23~15.51, P<0.001) 1 PAH-DNA
& ¥I(0OR=3.27, 95%CI: 1.37~8.28, P=0.008) X B4 {5
BYBERITERN, ERREIREN PAH-DNA &
¥ 2 181 TCHE R’ IZ B R, H OR(95%CI) /3 0.23(0.03~
1.72)(P>0.05)
252 MENZEERE ARRFEREULS RIFIR
52 B1R/KF PAH-DNA T &N ER, HR=HEL %R
FENNMYE TR BFREFIREEMEYIEKX
4HB9 OR(95%CI) /9 14.73(2.58~84.14) , TR R T iz
SEEMEYEKFHR OR (95%CI) /3 4.87(1.33~
17.83) , B RIFIRE BINEYEKFELHM OR (95%C))
79 22.78(5.75~90.33) . BARAMARAEZFEREIER
(RERI=0.60,95%C/: -0.58~1.77; AP=0.74,95%CI: -0.83~
2.30; S1=0.20, 95%C/: 0.01~5.43), L3R 3,
2.6 BURMESH

3 BULL PAH-DNA TN EW) Psse Pson Pern Pis TE7I K
B, ARER AEEFEEREFTRERENS
FRIEEMAEB X(P<0.001), BIYK &I PAH-DNA
MEYMSEREENAEFEEXIEK(P>0.05), ILiFEH1
KR S3,
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&3 FREIRSEF PAH-DNA IS RAE B RIEMNRZ E(EA RITA 155

Table 3 Additive interaction of adverse pregnancy history and PAH-DNA adducts on missed abortion and related evaluation indicators
AE TREFRSE PAH-DNATN & 47K F ff5I4E (n=64) X BR4H (n=96)

OR(95%Cl) OR*(95%Cl) P

Group Adverse pregnancy history PAH-DNA adduct level Case group Control group
1 FE(No) 1E(Low) 3 30 1 1 -
2 H(Yes) 1E(Low) 6 4 (246155'33_01) (2.5&5.1 2) 0.002
. Z(No) B(High) e = (ae1res)  (La31783) LU
4 H (Ves) B (High) 31 13 - 1273;:25. - (5.7?'97333) <0.001

[F]1a: RNVABERFR. P8, XIWEENERSE, RERI(95%CI) : 0.60(-0.58~1.77) ; AP(95%C/) . 0.74(-0.83~2.30) ; SI(95%CI): 0.20(0.01~5.43) o
[Note] a: Adjustment factors include age, census register, education, and medical history. RERI (95%C/ ): 0.60(-0.58-1.77); AP (95%Cl ): 0.74(-0.83-2.30);

SI (95%Cl ): 0.20(0.01-5.43).

REEREEZR, ELBHINFEEERERER(E
EERBEBHERE). £EBRE. RERESE, 8
ME—+EANREETSRARE, LEREZAELR
RIFIREB REXZFHE, HASDBEEGREFR
RIS, EARERNABRARTEMBREETE,
MRANEABRAZAFARRIRENAZERE
ERRLERHIX ARG N, XARLERETR,
BEEFARBRENZAB R RKEREBEHIXKRAKX
1, R RIEREN 6.37 15, 5 LR IRE—
B JRERHTFERCEXERERTELNLME, H
FERRZRERE, &SR REMBX S
Y, #MA S SRR MEIN LB REY, AR
EBHIXBL,

FEE AR ERRIMRBRN, FIEREXT
AXREENEMHBRS R R ARAD, —EFRE
FiRE B aE S AW PAHs 2B A X", BB Xk
kI8 PAHs 3T LER BN ELEBMINNLZBERR
0, XEERHEIER)LEBERES. B, LKL
EMHEINNEETY, HMtARRLE RKEA PAHs &
BRESEMBEBXR” ™, IR ERESKEF
BNXARETER. AT BT AR SRNENE
REERIF I [ BRZ2 93 NMARY PAHs 5282, T PAH-DNA
MEMF=EIEA, 7] & BRMEIR BT BB PAHS
S8, AL UG EAS PAH-DNA ISV KRR

5 PAHs BBKT, RRESREENXR. BRED
M, 22 1 RIARITR B R LI PAH-DNATT S Y3 BA (=
BEEXM, BER 2 AU LNHAN R R EZAER
53 HTHRREA PAH-DNA INEY B IRIEE AT REE R E
Fo X—EARRTIEFAREIRE B FTEEXT PAHs R E
BAME, AJ AR EENRETMBIRESE,

ARFIRSE S PAH-DNA I EYIERET LXHENX

MAPAREEEREER, BRIMRE TS 2AH
RBETRARMEARSKREERLAENTEER, EEN
FREEME T IREBIZEKIE, ERITTRERRF,
RZBEA R 2 MU LR EEIT ERAE
BERAETENNIIZERZR, AR, EWINE
ERNERNKSERASFTEMR2RERZHM,
AR E Z BIFEEMEMNR EER, Bid logistic ]
YR BN NI TRIN K & A RITIRSE S PAH-DNA
MEMIBEEEERRRRE(ER. ENERERK
BBE R RITIRS S PAH-DNA IN&¥IKFEE L LR
FH XS T T BiEiks: B PAH-DNA fI&#7K
FE, EREERAIFNIEREAITERN, KL
EEEMENRZEMN . % PAH-DNA TIE ) Pisv Per
Psos Pos TENEURY) U TRUR M DT, AR ETRZ
BSOS ENFAREREEREENEREAR, B
¥R LI PAH-DNA TG SRREB A EFEXE, I8
UL Py D EABY 1T Z AR M AT LA & T PAH-DNA
MEMNBEENFAREM, HROATTESL /N
FH PAHs BEEXEMNES, NMABSESKEEDN
KB

BARBEUTAE, —BNETHRTRELD
R MRZE R, & B IAEW R ENIE R, &8 —
TR ARRFIRER AT, =, REERFTREKN
WET RBIAMITIRA, RERETERRWBREETRN
TN, REAXLEARTE, BARMRE D TG aILb 14
BT ERAH, B RSB HNER T IR ™ RIFIREM
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