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[Abstract] Objective To evaluated the independent effects of different types of smoking
exposure along with multiple risk factors for hepatocellular carcinoma (HCC) and determined
whether the magnitude of smoking was modified by other risk factors, both in men and women.
Methods We conducted a case-control study in Xiamen China. 345 HCC patients and 961 healthy
control subjects were personally interviewed for several HCC risk factors. Multivariate logistic
regression analysis was performed to estimate the adjusted odds ratio (AOR) and 95% confidence
interval (CI) for each potential risk factor. Results Cigars and pipes were not related to HCC among
non-cigarette smokers. However, passive smoking exposure was associated with HCC in women:
AOR, 2.35(95%CI: 1.19-4.07). Regular cigarette smoking was associated with HCC in men: AOR,
2.27 (95% CI: 1.14 -3.31). Cigarette smoking and chronic infection of hepatitis B virus showed
positive additive model interactions in men: RERI (relative excess risk due to interaction) was 98.70
and AP (attributable proportion due to interactions) was 81.0%. Data on cigarette smoking with high
AFB1-albumin adducts in women showed that the RER] was 2.69 and AP was 50.0%. Conclusion
We concluded that sex differences were seen in HCC relationship with cigarette smoking. Controlling
of exposure to smoking might be a prudent approach to the prevention of HCC, especially in patients
with chronic viral hepatitis infections.
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1. BRIEARE . {8 FH A BE B Sy Sl 10 47 0of FR
Ry, ROIANET P EERNRBES 174
BB R E L2 M R R HERR B
MR ER HMAEENRS, BEE T EE 1045
PAE, B RAE 2 FFERBEERIAITHIBRT . B 5.
Fili B 3k B AE (SR B A K B AE ) Z MR B EE
GER AHEEREB. MRAWAGE:BRTERER
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BREER, BEADSERFRERENEREER,
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(1) RIHRE S —E R AE =100, BEER
HE X BOERRR IR —ERTRE, AT
AR A BB R E B XREN R T
WA AR RS AR SRR R R B (] . ) (1 AR AR %
F AT IE R B AR R S B R
RIS FIT R R RS W HIAIT BRA
EAEM AR 18 %) HIE(>18 % ) ERE
PRURER R TR BEIRASE ., X TFREHD
&, IR BT RN ERRBABENSRNE
WERRBRE, @33 32BN B R, N8
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QRBEEX :—EFELHEANAABAHR4
YR R WERSIMNES, BB A KE S
KHEEOmBRENEXAAKEAEEER, 2R
1999 4 WHO ¥ R IR 2 Wi i v , B 2 A L WE IR AR
%, RIFEFEE TR R R YRR P BRE
BLE A TR ES,

3. SCIR R . Hh BRI 5T %o 4 B P B ol B A
10 ml, i F 58 = A A B EX S % Tk fHHR B8 (ELISA ) B
# 7 -HCV . HBsAg fiHi-HBc, MEFTHHMBEER
B1(AFB1) fin-& 490k Hy , FH i 3% 504 5 AR & 40 A v
RS OHE2mg AEA, HBRAERST
B UEHNRIGGHEMRE _NE SR E6ER
ERY, BIAHAHMEAEE T, AR

Xt BBAMA , 7 [ — B} B i b A7 T LA R I e 1)
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4. G N ACRBE AN KT RS
MG R L, &R BEEEIEFMF logistic BlIH,
BRI AN E—NMHEEREE T
BRERL, Xt E TR L E X (P<0.05)H
BT 2 H B e &M logistic EIF4H 47, &R
WK R X S EEF KT SE RO B
HAFENEaRERHT AR, NASKYUA
BB EEEBK OR(AOR)MI5%CI, RH
BE R TR T 5 [AP(AB) 1138 B 3U% B 44
Xt fapi: . (RERD #HAT S B AR B E BRFR

g =R

1. ANO2E4E : 32 1 8RR HIART BA S HET
It RIS (60.2 1 13.3) % KT RHRBA (583 +
10.7) %  IRAEH T KERK, £EEE logistic [F
BAHT  MEGITHFE XA O G ER#H T
B SRR, B LR EREE,

F1 BAEHRAOFEHHE
W (n=345)  STEAR=961)

E B Ry N RREw B
#EH 0.02
g 243 70.4 609 63.4
I 102 29.6 352 36.6
ERF) 0.03
<40 12 35 46 48
41 ~ 43 125 163 17.0
51~ 97 28.1 287 29.9
61 ~ 12 325 306 318
=70 81 23.5 159 165
FHER L) 60.2+13.3 58.3+10.7 0.000
ZHE KT 0.008
XE 38 11.0 86 8.9
N 131 380 360 375
g 139 403 382 39.8
wH(&KFE) 27 78 152 158
HHUE 10 29 19 20
pi:y i 0.005
B 289 83.8 865 90.0
BiE/NE 2 64 48 50
EA(HHFER) 21 6.1 38 45
By 13 38 10 1.0
£ A(CT) 0.005
<5000 113 32.8 199 20.7
5001 ~ 59 17.1 185 19.3
10 001 ~ 98 28.4 304 31.6
220001 75 21.7 273 28.4

2. RSN E B SERH R : £ K logistic B
HAERER, BMNEXTBEREERERE



<852 PERITRFRE20104E8 314588  ChinJ Epidemiol, August 2010, Vol.31,No.8

HBV &t HCV R FERH &£ KM AFBl HE
BEYKE(F2). M5 ERERRE KIS B E
B, B PR 5B > 1 4R 5 A B S BK 08 1 TR PR
S <IEMEERE . AFB1 AE A MEYKFER
151l 4 S By vk B 49 (461.3 + 178.2) fmol/mg, X BB Hy
(369.7+231.2) fmol/mg, WA X R AL IH#E X
(u=7.54,P<0.01), FTXIBRL ¥R IUM 30,
KRB B4 AFBl HEBMESYIRE S H <212,
212.1 ~ 363.5.363.5 ~ 478.0 §1>478.1 fmol/mg M4 %5
%, HHBEHARERE(>478.1 fmol/mg) TEHR H
HAESMBAZMERERET¥EX, RN BEHEER
B AFBLKEFH S, BRI ER EH N, A H
B IR EVE R (%2 =17.43,P=0.000) ; T Lt K
H B AT

3R RIBARARTEEENERER,
FpRERTETE B YR AR R EE T AOR=2.27
(95%CI: 1.14 ~ 3.31) ; BB ARAT 6] >20 £ 5 5
B AOR=1.31(95%CI:1.12 ~ 3.56) ; BH R HEE X
48 >20 3% 5 fF B9 AOR=1.22 (95%CI: 1.05 ~

2.42), HEeT TR AREBRN G K RARE R 2 N
B GEXRAAER 58X R RaOBMRETE
AR KRR ; BB AEAFER >20 R FFER
AOR=2.19(95%CI:1.16 ~3.72) , TEiL Wi Bk 24 ABF
AEBRBE<I0OFMBEHFBEENERT TR
W >104EM BHE, B F o tEiR G Fxt B8 40 R 5 3
YA, AR R, B REH ARSI

4, BB AR I 168 FIFNXT B4 648 B
BAE R KA EA6MEF 8, hIERRE,
A A Se BIAM 2T B LG IR IERZESR ., E4
Br EEREE N RE)LER R RBEAN
S RBUZEFAEEHNRHER, 5HEL
W XRBKEREYR TR TESE., T —4%%
BET-FHEEFEBEBKE AOR X 235(1.19 ~
4.07), RBBBRIFEMBEST, LERBRRESEN
B >10E 5 EXBEMBERT<I10EE, FEE
AN RB BN E >204F 5B A X B EE R
F<04E(FK4),

£2 ZFE logistic NEAMTATEEKEE:

A B kg3
RREX ﬁﬂg:ﬁ AOR{E(95%CI) ﬁﬂg&? AOR{E (95%CI) ﬁfﬁ@;ﬁ AOR1H (95%CI)
FRERY
HBsAg (—) 121/720 1 73/487 1 48/233 1
) 224/241 5.73(3.57 ~ 8.49) 170/122 9.71(3.43 ~ 1741) 54/119 1.98(1.27 ~ 2.93)
H-HCV(—) 310/932 1 229/598 1 81/334 1
- 35/29 3.97(1.63 ~9.87) 1411 3.45(1.32~6.73) 21/18 5.17(2.20 ~ 10.37)
YR
x 228/863 1 150/531 1 78/332 1
A 117/98 4,51 (3.36 ~ 6.23) 93/78 487(3.11~197) 24/20 4.71 (1.72 ~8.29)
<14 17/26 3.13 (1.51 ~ 6.65) 1213 4.61(1.93 ~ 10.97) 5/13 1.78 (0.37 ~ 7.24)
>14E 100/72 4.79 (3.07 ~ 7.43) 81/65 478 (2.84 ~ 8.12) 19/7 10.33(2.23 ~ 21.61)
T
K 268/805 1 170/460 1 98/345 1
® 77/156 1.36(1.17 ~ 3.25) 73/149 1.21(0.79 ~ 3.67) 47 1.87(0.47 ~7.62)
TER I 38 (ml/d)
<60 65/141 1.18(0.79 ~ 1.57) 62/134 1.17(0.53 ~ 3.46) 317 1.42(0.65 ~ 4.95)
=60 12/15 2.16(1.51 ~ 6.21) 1115 1.62(0.98 ~ 5.27) 1/0
FAERESL
x 112/302 1 84/210 1 28/92 1
A 233/659 0.97(0.81 ~ 1.17) 159/399 1.00(0.80 ~ 1.33) 74/260 0.95(0.65 ~ 1.39)
AFB1 AZ A M4 ¥(fmol/mg)
<212 62/240 1 41/155 1 21/85 1
2121~ 87/240 1.27(0.76 ~ 2.54) 55/147 1.38(0.63 ~ 3.14) 32/93 1.35(0.75 ~ 3.49)
363.5 ~ 81/241 1.29(0.81 ~2.21) 49/165 1.42(0.64 ~3.21) 32/76 1.81(0.89 ~3.21)
>478.1 115/240 1.87(0.93 ~2.78) 98/142 2.43(1.05 ~3.74) 17/98 1.07(0.52 ~ 1.93)

Bt =9.91,P=0.002

Py =17.43,P=0.000 BB =0.52,P=0.47

% ORTERM 4 MR R KE SSHRIL JHCV HBV SEFRA | KT IR AR B AE 5 e S0 VP18 /5 1 000 5 K8 0 LA IO 231 04

WA AFBl AZEE &Y
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£3  ZHEK logistic Bl R IE5 69 X B

SREE S L
b S {5/ B
SR ﬁfzg];:? AOR(95%CI) ﬁﬂ;zg;? AOR(95%CI) ﬁggﬁgz) AOR(95%CI)

AR

AR 139/468 1 43/128 1 96/340 1

% 206/493 1.37(1.21 ~ 1.81) 200/481 1.07(0.37 ~ 1.84) 6/12 1.52(0.38 ~ 8.77)

ZHER 176/221 2.47(1.72~3.93) 174/221 2.27(1.14~3.31) 2/0

BRI 301272 0.41(0.28 ~ 1.81) 26/260 0.32(0.21 ~ 1.96) 4/12 1.17(0.26 ~ 10.86)
W KBE [E] (45 )

<20 71248 0.89(0.79 ~ 1.91) 66/236 0.77(0.28 ~ 1.89) 5/12 1.48(0.27 ~ 7.25)

>20 135/245 1.78(1.27 ~ 2.67) 134/245 1.31(1.12 ~ 3.56) 1/0 0
BRRAEH

<20 141/346 1.17(0.98 ~ 2.79) 136/335 1.13(0.87 ~ 2.13) 511 1.17(0.16 ~ 9.96)

>20 65/147 1.42(1.17 ~ 2.43) 64/146 1.22(1.05 ~2.42) 17 1.97(0.07 ~ 20.21)
A (-4F)

<20 109/368 0.91(0.43 ~ 2.12) 105/358 0.83(0.42 ~2.31) 4/10 1.12(0.07 ~ 19.63)

>20 97/125 2.37(1.27 ~ 2.76) 95/123 2.19(1.16 ~3.72) 22 1.62(0.12 ~ 20.43)
IR E

A 145/373 1.24(0.92 ~2.21) 139/366 1.04(0.47 ~ 2.55) 6/7 1.92(0.13 ~ 30.84)

BIE<104 101/119 2.73(1.96 ~4.21) 95/116 1.45(1.24 ~4.79) 6/3 3.38(0.23 ~ 41.09)

A > 10 4F 44/254 0.51(0.28 ~ 1.89) 44/250 0.39(0.31 ~ 1.78) 0/4 0

B TR ARETA B3 OR (E RE T4 M BB KE JRIRRE HCV HBV R AT MR L AR S BHER L HERIESH
) ORME 53 B 4% B & KT JEHRA HCV HBV KT FIAAE 0K 2 195 315 4 H R S0 B0BR 20, B 5 RN EE R AR

F4  logistic 1213 747 B30 WS AT RE R AR A <

BHEE B Lt
IR R /5% B /% B /% B
ﬁz} ¢ 6::? AOR(95%CI) ’i@sgﬁ AOR(95%CI) ’?8?/3 ;f;;ﬁ AOR(95%CI)

x 56/215 1 27/107 1 29/108 1
ILERRE 40171 0.67(0.24 ~ 1.16) 21/97 0.83(0.37 ~ 1.98) 19/74 0.93(0.42 ~ 2.03)
BEH R 30/114 0.89(0.53 ~ 1.44) 13/58 0.77(0.32 ~ 1.74) 17/56 1.10(1.00 ~ 2.21)
ILENRENHRR 42/148 1.05(0.73 ~ 1.53) 19/73 1.02(0.81 ~ 2.38) 23/75 1.12(1.01 ~2.71)
JILEBRBRSH 82/319 40/170 42/149

BR 29/126 0.79(0.22 ~ 1.12) 15/66 0.82(0.34 ~ 1.41) 14/60 0.80(0.35 ~ 1.65)

ZH% 53/193 1.02(0.71 ~ 1.51) 25/104 0.87(0.54 ~ 1.56) 28/89 1.06(0.97 ~ 1.87)

<104E 38/159 0.87(0.31 ~ 1.74) 18/87 0.67(0.23 ~ 1.87) 20/72 1.01(0.85 ~ 2.34)

>10 4 44/160 1.01(0.82 ~ 1.78) 22/83 1.04(0.74 ~ 3.35) 22171 1.08(0.97 ~ 3.26)
BEPEHER 72/262 32/131 40131

B 24/105 0.81(0.47 ~ 1.21) 11/53 0.71(0.33 ~ 1.34) 13/52 0.81(0.55 ~ 1.73)

Z% 48/157 1.07(0.98 ~ 1.93) 21/78 1.01(0.45 ~ 1.95) 27/79 1.11(1.02 ~ 2.42)

<N E 34/132 0.91(0.48 ~ 1.63) 15/65 0.82(0.51 ~2.65) 19/67 1.02(0.95 ~ 2.54)

>20 4 38/130 1.06(0.85 ~ 1.53) 17/66 1.00(0.76 ~ 1.69) 21/64 1.17(1.03 ~ 2.98)
—4ERESH 112/433 53/228 59/205

&R 43/174 0.84(0.36 ~ 1.53) 23/36 0.83(0.32 ~ 1.64) 20/138 0.98(0.32 ~ 1.37)

2% 69/259 1.01(0.85 ~ 1.81) 30/192 0.93(0.40 ~ 1.78) 39/67 2.35(1.19 ~4.07)

<204 54/217 0.87(0.51 ~ 1.69) 24/106 0.72(0.23 ~ 1.62) 25/111 1.06(0.90 ~ 1.65)

>20 4 58/216 1.04(0.81 ~ 1.73) 29/122 1.00(0.46 ~ 1.59) 34/94 1.28(1.04 ~ 1.89)

B SR MR B KT SRR HCV HBY JERA KT FIMEAE Z B SE B R 1HE I OR ;B ¥ RAFHATE K A TAERT 69

BEREATHRILERRE) A RENRBE

s EMEEMEREZNZEERMT (R
5) ¥ % M85 HBsAg . $i-HCV.AFBl B E A M4
My ERT AR PR L % R K (B 0 32 B VR A oA
FrEER H & F5]A logistic B HBR, #4742 H

¥ logistic HH5HT. SRER, EREEHERE
i, BYERME S HBsAg AFB1 HE A & Yt i
A IEARMERIZ EAER , 5 RERI 435 %7 98.70 #l
0.49;AP 43> %) 47 81.0%F11 27.0% ; i & ¥ 8 5 HCV
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£5 ZEE logistic FIIE /7 HAb K X BARBUN & F
5 # T #
e /5T BR(243/609) AOR(95%CI) ¥ Bl/%F BB (102/352) AOR(95%CI)
HBV MRS Ry Ry
- - 51/257 1 49/223 1
+ 5/4 21.72(6.51 ~ 84.32) 92 18.54(3.36 ~ 71.48)
- 104/342 1.81(1.21 ~ 2.79) 32/123 1.12(0.56 ~ 2.32)
+ + 83/6 121.23(37.21 ~ 219.36) 12/4 15.41(1.92 ~ 96.70)
ZHAERMT AP(AB)=81% RERI=98.70 u=2.11 P=0.02 AP(AB)=-21% RERI=-325 u=-039 P=035
HCV AR BRIy BRIy
- - 42/253 1 46/219 1
+ - 24/8 16.123.71 ~ 31.47) 1017 5.79(1.78 ~ 15.52)
- + 142/336 231(1.22 ~3.73) 37/120 1.21(1.16 ~ 2.42)
+ + 35/12 16.76(3.19 ~ 73.39) 96 7.01(1.92 ~ 22.31)
ZEAERMT AP(AB)=-4% RERI=-0.67 u=-022 P=041 AP(AB)=14% RERI=101 u=-003 P=0.49
®iE A BR 3y A 3y
- - 58/281 1 64/243 1
+ - 24/30 3.57(1.21 ~ 13.91) 12/14 3.11(0.93 ~ 14.7)
- + 62/190 1.52(1.13 ~ 3.74) 18/78 0.79(0.45 ~ 2.61)
+ + 99/108 3.98(1.27 ~ 6.65) 8/17 2.12(1.28 ~ 12.9)
ZH RS AP(AB)=-3% RERI=-0.11 u=-0.01 P=050 AP(AB)=-37% RERI=-0.78 u=-0.89 P=0.19
W A A4y Ry
- - 32/236 1 401209 1
+ 34/26 8.78(3.16 ~ 18.48) 15/12 5.76(1.66 ~9.73)
- 119/296 2.54(1.37 ~4.13) 37/120 1.45(0.79 ~ 2.43)
+ 58/51 8.57(4.16 ~ 17.39) 10/11 5.73(1.63 ~ 15.39)
ZEAERMT AP(AB)=-20% RERI=-1.15 u=-107 P=0.14 AP(AB)=-8% RERI=-048 u=-073 P=023
AFBY A BASY BA(SYy
- - 66/213 1 33/160 1
+ - 36/101 1.17(0.97 ~ 2.79) 10129 2.60(1.32 ~4.79)
- + 94216 1.15(0.99 ~ 2.26) 24/132 1.14(1.02 ~ 2.26)
+ + 46/79 1.81(1.14 ~ 4.36) 35/31 5.43(2.14 ~8.36)
EHAERSH AP(AB)=27% RERI=049 u=069 P=025 AP(AB)=50% RERI=2.69 u=2.60 P=001

T SHES B KT HCV SR R% KT M AFB1 AR AM &YW iTIR%E 8 OR (8" SR # & KT HBV MR XTI AFB1
EAMAYHTRREH ORH ; XMk # A /KE HBV HCV SR AFB] HEH M-S YHIT ARG 0 OR{E; X% HFH K HBV,
HCV iR #I AFB1 AZE M &P TIR%E /5 ) OR(E ; H4F I B F/KF - HBV. HCV KBS AW TR %15 &) ORME ¢ Xl B FHKFE

HBV.HCV JERH KA AFB] IR0 & W7 R E S ORE

BYL I AFB1 B A& Y5t A IEAINEERIZE
H AR, B RERI 4y 3 4 1.01 1 2.69; AP 43 5l K
14.0%F127.0% ; #— 3 % B 0 5 5 R fE B X K = [6]
X BHOXEERTTREERR, SREREH
RERBEE HBsAg X EEAERBERIT#EX
(u=2.11,P=0.02) , M &tk 5 AFBI HEHMEY
WX EERERAGITH¥E X (u=2.60,P=0.01),
BERIES,

wo#
18 i KR AR I X BRBT S, iESE T X3 LART R &
BB YT % % (HCV M HBV ) &%, R ER

MR R IR KRR 9 Wl R AR AR S
SREREREFELRTHEM. BESERX

BHEBHPEARHN, X5UEMNHRELR—
B, sesh, B BRM R R R A WA R at
B i) AOR B K F R 435 5 B9 AOR , X 1] RE #  IR Bt
TREZAERSHNBEENERK. ERTRED
F% A R AR RS ek (8] B 0B B R MR, TR SR 5
ZEERPERAEE, REAREANZAE
R AR B R, [ R A B IR P A SRR A
R B R R S . R ATRERE A E TR S
TR A 9 B SR A M B KR AR B WA BSMER
REE I HE<10EN BHFSREFEBRER,
X AR G B A T b B R 3 T SLAFE
XK ISR B B AR IR G At = =R B ZEABF
F31, B AR A AT £ IEAR X

BHRAS HBV A5 AFB1 B [N
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AR EERHRE YR BAIRENE R, B
W 58 A HBV % 4y 58 8 XUBS: B Ll 2 R
., AW, —EEFXEERERENA, RAETTEE
SR E AL S35 I AT 8 4 2 AE . DNA 5 E FF
B EABRE, REMN—-MEBRSREREEST
HBV R & EFFREfL AT BE . IRE A K AFB1 B
B 06 Y0k B 1 FFEAE A KBS (R B A AR R 4R R
HESEMEZRERBNNME, M RERFNIEH
HHUR, B TARR SR BRI, AR
X4 AFB1 HEBMA Y& & & 58 K% et
[EFE , NI TE R R 4 R R R BB,

X F B3R IE S REAE R KRB R RIER D,
B i =2 1 , 4 30 R A 5 — R i S Bk P O E 4 SR
Wi . ZREREJLENE RABUETF—4
BT RBTHRAAM AR, Lot 5 R A K BR
BERTEE. REBHEABBREAR9.0%) 8%
BTt (3.4%) AT RE B RIEREE P Lk
AR ER(65.5%) 5SEHRBE(68.1%) K
=5,

ERRKETHNFEREN 2HIFREE
(62/407,15.2%) KvE2 , SLIFE 0, 1548 & 40.0% X
A4 o 8.0% BRI (7= E A A 1) B R R e R o
7 21.0% 7B 5 FEAS & 13.0% R E) A 24K 52 A%
KT & 10.0% AR B HE B A BUER & 8.0%, X
3R 5 B TR 2R 1 B IR RAFAE LA D2 SR 22
SR ER B FERFDFMFRARPHIEE, &
iR, R RIS B Bl M E B R HI 2 6]
AERE F8R N EFKE BEL RE B
MEMERNFRRERLETEERREASIT

AR IR HEE T TE S0, wmEHA
Xt ERAE 2 B EZ IR, NS 5 xR 2
BHORBGHTRE . A AR FLE S REFEIEEL,
B Fnxt BR7E A — E BRI A AR R . X BRAEGN
ABrgEat AR MK, R BRI, A
AR X i B R AR SRS WA BE B2
wEF—ERERE.

ENEEFHAYNER, TRERETR
i . AFB1 {5 % MME R, BB L EEIA R A3
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