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K1 Ta—EIFEEOER (Bt

BMI <25 kg/m’

BMI >25 kg/m’

(n = 29) (n = 29) P

Fir () 61.710.4 58.8+15. 2 0. 407
BMI (kg/m%) 20.8+2.7 27.5+2.3 <0. 0001
L A/ 10/19 12/17 0.588
IHEME  (mmHg) 127423 130+14 0.576
PR HAME  (mmHg) 75+11 79+11 0. 140
AST (IU/L) 2024505 103102 0. 305
ALT (TU/L) 94+195 9477 0.988
vy -GTP (TU/L) 432+536 252182 0. 092
/RS (X104 L) 17.3%+7.8 19.7%+7.5 0.225
WMo xAFa— (mg/dL) 163+65 180+64 0. 308
LDL 2 LA F a—/L (mg/dL) 6430 122+65 0. 062
PHERERS (mg/dL) 2504298 208+323 0.612
ZeREB IS (mg/dL) 144+79 113427 0. 056
HbAle (JDS{E, %) 5.5%1.0 5.7+1.0 0. 400
* t REE T x PRE.
BMI, body mass index; JDS, Japan Diabetes Society.
K2 THa—IFEEEAFEER (B

BMI <25 kg/m? BMI >25 kg/m? .

( = 29) (n = 29) P
EfE, n (%) 14 (48.3) 15 (51.7) 0.793
BERR, n (%) 8 (27.6) 7 (24.1) 1. 000
RBEREE, n &) 8 (27.6) 10 (34.5) 0. 777
EIE + FERME, n %) 5 (17.2) 6 (20.7) 1. 000
mEiE + BEEREE n %) 5 (17.2) 7 (24.1) 0. 747
PERI + BREEERE n o) 3 (10.3) 3 (10.3) 1. 000
RILE + FERP + BEREEE n (% 3 (10.3) 3 (10.3) 1. 000
IHEBLUE, n @) 7 (Z4.1) 10 (34.5) 0. 565

* x 2HAE F 721X Fisher O IEFEMRE.

BMI, body mass index.
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K3 FET N a—EHETFREOE R (B

BMI <25 kg/m®

BMI >25 kg/m?

(n = 55) (n = 55) P

Fim () 50.8+15. 2 48.5+15.0 0. 392
BMI (kg/m?) 22.9+1.6 30.6+6. 1 <0. 0001
L BH/E 15/40 17/38 0.675
IHERAIME  (mmHg) 125+16 129+14 0.203
PESIME  (mmHg) 77+10 80+13 0.187
AST (1U/L) 5570 57+36 0.812
ALT (1U/L) 89+114 90+61 0.971
vy -GTP (IU/L) 100+102 91+90 0.625
/MRS (X104 uL) 21.1+6.7 20.6+6. 1 0.713
WalrxFo—) (mg/dL) 187440 198+38 0.158
LDL = L AF 2—)L (mg/dL) 117+39 120+40 0. 759
PMERERS (mg/dL) 13587 175108 0.036
ZEME R BE (mg/dL) 11446 118+32 0. 562
HbAle (JDS{E, %) 5.9%+1.4 6.2+1.2 0. 370
* t REEIT x 2RE.
BMI, body mass index; JDS, Japan Diabetes Society.
R4 FETNa—VEIEIEIFRR & ATREER (BH%)

BMI <25 kg/m? BMI >25 kg/m? «

(n = 55) (n = 55) ?
EIE, n %) 14 (25.5) 23 (41.8) 0. 068
BERIE, n () 16 (29.1) 28 (50.9) 0. 037
FEEEERE, n %) 23 (41.8) 28 (50.9) 0. 339
mEE + FERME, n (%) 7 (12.7) 14 (25.5) 0. 087
mifE + IEEEEE, n %) 10 (18.2) 13 (23.6) 0. 481
BERIE + TEEEEE, n %) 8 (14.5) 14 (25.5) 0.151
mILE + BERE + IBEEEE n B 4 (7.3) 9 (16.4) 0.237
ZEBUE, n %) 16 (29. D 23 (41.8) 0. 162

*x 2HRTE ¥ 7213 Fisher DIEFERE.

BMI, body mass index.
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x5 JEEITRBOE R (BH)

T oL 3 — LTS E

T Nz — AR SRR B .

(n=172 (n =172
Fhr R 56.2+13.5 54.6+15.1 0.522
BMI (kg/m?) 24.8+3.4 24.31+3.3 0. 444
il A/E 33/39 25/47 0.174
UHE A M E  (mmHg) 132+18 125+17 0. 020
YEaREAm A+  (mmHg) 78+11 78+11 0.988
AST (1U/L) 94478 57+41 0. 0005
ALT (IU/L) 994145 93+81 0.778
vy -GTP (IU/L) 321277 112+107 <0. 0001
i RE (X 104/ L) 19.1£8.1 20.4+6.8 0. 290
HarzxFo— (ng/dL) 178+63 193+44 0.105
LDL = L AF u—/)b (mg/dL) 96154 122443 0. 024
FEAERS (mg/dL) 195+172 147+73 0. 032
ZERERRMBE (ng/dL) 12049 115+42 0.516
HbAlc (JDSTHE, %) 5.6+1.1 6.0%1.3 0. 151

* t REL 1L 5 2HRE.

BMI, body mass index; JDS, Japan Diabetes Society.

F6 JEUAVERTRA & AEEER (B

T )b — Uk RS

T == MALRIETFRS

(n =172 (n =172
EIE, n (%) 30 (41.7) 22 (30.6) 0. 165
FERIE, n (%) 16 (22.2) 26 (36.1) 0. 066
JEEEEE, n %) 29 (40.3) 32 (44.4) 0.613
EILE + BERW, n %) 9 (12.5) 13 (18.1) 0.353
RIME + BEEEFRE, n O) 16 (22.2) 15 (20.8) 0. 839
VEIRR + BREREEE, n O 6 (8.3) 16 (22.2) 0.019
mIE + FERE + IRERFAE n W) 5 (6.9 10 (13.9) 0.275
JREDE, n ) 21 (29.2) 23 (31.9) 0. 718

* x 2RRE £ 721X Fisher D IEHEMRIE.
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KT JIBHEFRBOER (B BMI <25 keg/m?)

T a— LR E

FET N 3 — VRS I AT B

(n = 42) (n = 42) p*
Fhn ) 52.8+11.8 52.8+15.0 0. 994
BMI (kg/m%) 22.1+2.5 22.1+2.5 0. 997
WML H/E 14/28 13/29 0.815
IHERAIME  (mmHg) 133420 123+17 0.018
PR HAME  (mmHg) 78+12 75+10 0. 257
AST (IU/L) 10076 62481 0.028
ALT (IU/L) 100177 95+124 0.878
v -GTP (IU/L) 5124499 101+ 106 <0. 00T
MRS (X104 1 L) 20.6%9.9 19.6+6.5 0. 591
WavzxFro—nu (mg/dl) 169+45 17846 0. 399
LDL 2 L RAF 1 —/ (mg/dL) 72+36 10741 0. 047
PHERERS (mg/dL) 200206 124+89 0. 035
ZEfE R EE (mg/dL) 127+58 121 +58 0. 606
HbAle (JDSfE, %) 5.84+1.3 6.1+1.7 0. 407

* tREEIL 4 2RE.

BMI, body mass index; JDS, Japan Diabetes Society.

#&8 JEIHMERFREB & ATEEER (B4 BML <25 kg/m?)

7 v a— MR E

FET N3 — VR PE TR s

(n = 42) (n = 42)
BILE, n %) 16 (38.1) 13 (31.0) 0. 491
BERRIE, n %) 11 (26.2) 14 (33.3) 0. 474
FREEEE n &) 11 (26.2) 15 (35.7) 0.344
miE + BERFE, n %) 4 (9.5) 7 (16.7) 0. 520
EILE + JEEREE, n %) 6 (14.3) 10 (23.8) 0. 405
VR + IREEEE, n %) 2 (4.8) 8 (19.0) 0. 089
EME + BERP + IEEREE, n %) 2 (4.8) 5 (11.9) 0. 433
2EBELE, o %) 8 (19.0) 14 (33.3) 0. 135

*x 2HRE F 721X Fisher D IEHERTE.

BMI, body mass index.
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#£9 BUMTERAOE R (B BUL 25 kg/m)

F oL a— LR E

FE TNV 3 — UHEAR I TR R

(n = 29) (n = 29) p*
Fhs ) 56.9+14. 0 60.1+10.4 0.339
BMI (kg/m?) 27.4+2.4 27.7%1.8 0.642
AL A/ 12/17 10/19 0.588
RGN E  (mmHg) 13519 127+17 0. 100
RS E (mmig) 82+11 17+12 0.073
AST (IU/L) 107+98 67+47 0.053
ALT (TU/L) 10495 95+80 0.681
v ~GTP (IU/L) 262+ 168 1004119 <0. 0001
M/ RE (X 104/ 1 L) 19.6+7.2 18.5+6.0 0.543
WL RAFa—)L (mg/dL) 175+56 195+33 0. 098
LDL = VA5 a—/L (mg/dL) 116+46 114428 0.931
PYERERA (mg/dL) 234+324 207+94 0.672
ZERERFINE (mg/dL) 11729 131+54 0. 222
HbAlc (JDS1E, %) 6.0£0.9 6.3%1.1 0. 289

* tRREETIL x TRE.

BMI, body mass index; JDS, Japan Diabetes Society.

%10 JENAMEATIRE & ATEEER (B BML 225 ke/m)

7L a— U MERTREE

T Nz — AR MR R »

(n = 29) (n = 29)
EIE, n % 16 (55.2) 11 (37.9) 0. 187
BERE, n (%) 9 (31.0) 18 (62.1) 0.017
BEEEE, n %) 14 (48.3) 17 (58.6) 0. 429
mIME + BRI\, n %) 6 (20.7) 7 (24.1) 1. 000
mLE + IBEEFE, n %) 10 (34.5) 7 (24.1) 0. 565
PERIA + IREEFEE n %) 4 (13.8) 7 (24.1) 0.123
EILE + BERW + IREREE n B 3 (10.3) 5 (17.2) 0. 706
SEBMLE, o &) 14 (48.3) 14 €48.3) L. 609

* x 2RRE F 771X Fisher D IEFERE.

BMI, body mass index.

—231-



I
ki

RREROTATICET %5 —%

EHRA

WX EA M4

i 4

ZESED

" B 4

HiRR kL

HiRRH

HIRREE

‘4
\4

REEHERAL

MILHA V4

FFEA

B

i
\44

HIRREE

Toshikuni N, Fuk
umura A, Hayashi
N, Nomura T, Ts
uchishima M, Ari
sawa T, Tsutsumi
M

Comparison of the rel
ationships of alcohol
ic and nonalcoholic f
atty liver with hyper
tension, diabetes mel
litus, and dyslipideA
ia.

] Clin Bioche/52
m Nutr.

82-88

2013

FIEETT, Bk
L NI 20> S VN
IL#R5L, B &’
s, BE B L
BE B, BERE
R, I e

fig W PE TR B D RR IR &
AETEERR OBRICE
i B IR ORE.

Toa—)t
EZAWE

32

Ik e

2013

—232-




Original Article

Comparison of the relationships of alcoholic
and nonalcoholic fatty liver with hypertension,
diabetes mellitus, and dyslipidemia

Nobuyuki Toshikuni,* Atsushi Fukumura, Nobuhiko Hayashi, Tomoe Nomura, Mutsumi Tsuchishima,

Tomiyasu Arisawa and Mikihiro Tsutsumi

Department of Gastroenterology, Kanazawa Medical University, 1-1 Daigaku, Uchinada, ishikawa 920-0293, lapan

(Received 11 May. 2012; Accepted 20 June, 2012)

We compared the relationships of alcoholic fatty liver and non-
alcoholic fatty liver with hypertension, diabetes mellitus, and
dyslipidemia. Using a nationwide Japanese survey, we collected
data on subjects with biopsy-proven alcoholic fatty liver or
nonalcoholic fatty liver. Multiple logistic regression analysis was
performed to determine whether alcoholic fatty liver and non-
alcoholic fatty liver are associated factors for these diseases. Data
on 191 subjects (65, alcoholic fatty liver; 126, nonalcoholic fatty
liver) were analyzed. Alcoholic fatty liver {odds ratio, 2.54; 95%
confidence interval, 1.06-6.32; p = 0.040), age 255 years, and body
mass index 225kg/m’ were correlated with hypertension,
whereas nonalcoholic fatty liver (odds ratio, 2.32; 95% confidence
interval, 1.08-5.20; p = 0.035) and serum v-glutamyl transpeptidase
fevels 275 U/l were correlated with dyslipidemia. Furthermore,
we found that there were biological interactions between alcoholic
fatty liver and body mass index 225 kg/m? in 255-year-old subjects
(attributable proportion due to interaction, 0.68; 95% confidence
interval, 0.19-1.17), as well as between alcoholic fatty liver and age
255 years in subjects with body mass index 225 kg/m? (attribut-
able proportion due to interaction, 0.71; 95% confidence interval,
0.24-1.18). Alcoholic fatty liver was more strongly associated with
hypertension than nonalcoholic fatty liver and nonalcohalic fatty
liver was more strongly associated with dyslipidemia than alcoholic
fatty liver. Moreover, alcoholic fatty liver, obesity, and older age
may interact to influence hypertension status.

Key Words: alcohalic fatty liver, nonalcoholic fatty liver,
hypertension, diabetes mellitus, dyslipidemia

atty liver disease (FLD) is the most prevalent form of hiver
discase worldwide.'"* Overnutrition and excessive alcohol
consumption are 2 major causes of FLD™ Overnutrition can
induce nonalcoholic fatty liver discase (NAFLD). a spectrum of
conditions raging from simple steatosis {or nonalcoholic faty
liver (NAFL)] to nonalcoholic steatohepatitis and cirrhosis '
NAFLD is considered the hepatic manifestation of the metabolic
syndrome, ' and many studies have res ealed strong relationships
between NAFLD and hypertension (HT). tyvpe 2 diabetes mellitus
(DM, and dvslipidemia (DL In contrast, excessive alcohol
consumption can lead 1o alcoholic liver disease (ALD). which
includes simple steatosis [or alcoholic fatty liver (AFL)]. alcoholic
hepatitis. hepatic fibrosis, and cirthosis.”' Less data are available
on the relationship between ALD and HT. DM, and DL than that
between NAFLD and such diseases. However. accumulating
evidence indicates a positive relationship between excessive
alcohol consumption and HT. DM, and DL ' These findings
indicate that ALD may also be closely linked to these diseascs.
In the comprehensive management of FLD. it is important to

doi: 10 3164/jcbn 12-55
©2013 JCBN
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understand the relationships between FLD and HT. DM. and DL
n detail. To the best of our knowledge, no study has analyzed
these refationships according to the FLD type. The goal of the
present study was to compare AFL and NAFL. the most common
FLD types. using data from a nationwide Japanese survey on FLD.

Materials and Methods

A nationwide survey. e conducted a nationwide Japanese
survey on the status of FLI between 2009 and 2010 by sending a
guestionnaire to 894 institutions that employved medical specialists
i gastroenterology and hepatology. The questionnaire contained
questions regarding how histories were taken to assess alcohol
consumption and what values were used as the upper limit of
alcohol consumption for the purpose of defining social drinking.
We also sent dita sheets for subjects with biopsy-proven AFL.
NAFL. or nonalcoholic steatohepatitis. The data sheets included
details regarding age. gender, anthropometric measurements.
blood pressure. liver function tests. data regarding the presence or
absence of HT, DM, and DL. and laboratory test values associated
with these discases. Data obtained around the time of fiver biopsy
were collected. Written informed consent was obtained from
¢ach patient at the time of biopsy. This study was performed in
accordance with the Declaration of Helsinki.

Subjects. In this studv. we analyzed data from subjects with
AFL or NAFL. AFL was diagnosed according to the following
criteria of the Alcohol and Liver Research Group of the Ministry
of Education: alcohol consumption 260 g/day for >3 vears for
men and 240 g'day for =3 years for women.''™' For the diagnosis
of NAFL. we adopted <20 giday as the upper limit of alcohol
consumption, a value that is accepted by most researchers! '

Criteria for HT, DM, and DL. The diagnosis of HT. DM.
and DL was made on the basis of treatments for these diseases or
their respective criteria defined below. HT was defined according
to the following Japanese Society of Hypertension guidelines
for the management of hypertension: a svstolic blood pressure
> 140 mmHg or a diastolic blood pressure 200 mmig. ™ DM was
defined by the following criteria of the Japan Diabetes Society:
fasting blood glucose fevels 2126 mg dl or random blood glucose
levels 2200 mg dl¥¢ DL was defined as serum low-density-
lipoprotein (LDL) cholesterol levels 2140 mg/dl, serum high-
density -lipoprotein (HDL) cholesterol levels <40 mg/dl, or serum
triglveeride levels 2130 mgdl, according to the criteria of the
Japan Atherosclerosis Society. Serum LDL cholesterol levels
were caleulated using the Friedewald equation (LDL cholesterol =

*To whom cc;fr—»:;;&;adence should be addressed.
E-mail: n.toshikuri@gmail.com
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total cholesterot - HDL cholesterol - triglycenides'3) for subjects
with serum trighvceride levels <400 mgedl"'™

Statistical analysis. Dma are expressed as medians (ranges)
or percentages. The chi-square test or Fisher's exact probability
test were used to compare categorical variables, and the Mann:
Whitney U test was used to compare continuous variables. A
multiple logistic regression analyvsis was performed to determine
whether the FLD types were associated factors for HT. DM, DL or
combinations thereof (HT ~ DM, HT ~ DL, DM + DL, HT -
DM + DL, and all combinations of 22 of the 3 discases). The
following potential confounding variables were included in the
analysis: age (235 years, =55 vears), gender (male, female). body
mass index (BMD (223 kg/m®, =25 kg/m). serum  aspartate
aminotransferase (AST) levels (240 1UL, <40 TU'L), and serum
v-glutamy! transpeptidase (7-GTP) levels (275 [UL, =75 HU L.
BMI 225 kg/m- is defined as obesity in Japan.' A p value - 0.03
was considered statistically significant. I the FLD types and other
variables were simultaneously identified as associated factors.
stratified and biological interaction analyses were conducted.
Three indices were employed to assess biological mteraction: the
relative excess risk due to interaction {RERD, the auributable
proportion due 1o interaction (AP), and the synergy mdex 1§),4 ™
Methods for caleulating the indices and their 95% confidence
intervals (Cl) are described by Andersson ¢r al*v RERI = 0,
AP =0, or $ = | indicated an additive interaction: RERL =0, AP
>0, or § >1 indicated a synergistic interaction: and RERE <. AP
<0, or $ <1 indicated an antagonistic interaction.™ Analyses were
performed using STATA ver 111 (STATA Corp.. College Sta-
tion, TX).

Table 1. Baseline characteristics of the subjects
) Tota_i _;ohort (n= 1“91')' T

Results

Answers 1o the questionnaire were obtained from 101 (11.3%)
of the 894 nstitutions and data on FLD were obtained from 66
hospitals (7.4%6). The numbers of patients with FLDs were as
fallows: AFL. 71 NAFL. 131: nonalcoholic steatohepatitis, 494,
Of the 202 subjects with AFL or NAFL, 6 with AFL and 5 with
NAFL were excluded because ol a lack ol anthropometric data or
information on the presence:absence of HT. DM, and DL. Thus,
this study was conducted using data for 191 subjects (65, AFL:
126, NAFL).

Table 1 shows the baseline charactenistics of the subjects. The
female-to-male ratio. BMIL, and diastohe blood pressure were
lower in subjects with AFL than in those with NAFL, Laboratony
tests revealed that levels of serum AST. v-GTP, and tasting blood
glucose were higher in subjects with AFL than i those wih
NAFL, whercas levels of serum total cholesterol and LDL
chulesterol were lower in subjects with AFL than m those with
NAFL. There were no significant differences in prevalence of HT,
DM, DL, T - DM HT - DL DM - DL, HT = DM - DL, and
any combination of 22 of the 3 discases between subject groups.

Table 2 hists factors associated with HT, DM, or DL for the
entire cohort. Regarding FLD types. AFL was an associated tactor
for HT whereas NAFL was one for DL, Age =33 years was
identified as a significant tactor for HT, DM, and all combinations
of the diseases, BMI 225 hgrm? was significantly associated with
HT and HT + DL. Serum v-GTP 273 [LYL was another tactor
assoctated with DL.

Stratified analysis was performed with regard to the 3 associated

Age, years 54 (15-85)
Gender, male/female 115/76
BMI, kg/m? 24.9(13.2-61.3)
Systolic blood pressure, mmHg 124 (84-186)
Diastolic blood pressure, mmHg 76 {(46-114)
AST, UL 41 (15-675)
ALT, UL 49 (12-1123)
¢+GTP, UL 72 (10-3028)

Fasting blood glucose, mg/dL 103 (67-310)

Hemoglobin Al¢, % 5.8 (3.7-10.6)
Total cholesterol, mg/dL 192 (37-454)
LDL cholesterol, md/dL’ 114 (5-246)
HDL cholesterol, mg/dL 49 (3-131)

Triglycerides, mg/dL 118(21.5-879)

HT, n (%) 60 (31.4)
untreated, n (%) 18 (30.0)
under treatment, n (%) 42 (70.0)

DM, n (%) 47 (24.6)
untreated, n (%) 18 {38.3)

" under treatment, n (%) 29 (61.7)

DL, n (%) 71(37.2)
untreated, n (%) 43 (60.6)
under treatment, n (%) 28 (39.4)

HT + DM, n (%) 26 (13.6)

HT + DL, n (%) 34(17.8)

DM + DL, n (%) 26 (13.6)

HT + DM + DL, n (%) 16 (8.4)
*3 of the 3 diseases, n (%) 53(27.7)

AFL (n = 65) NAFL {n = 126) p value*
56 (23-80) $3.5 (15-85) 0.541
50115 65/61 0.0007
24.4 (18.0-35.3) 25.4 (13.2-61.3) 0.026
123 (100-186) 125 (84-168) 0.727
74 (58-114) 78 (46-107) 0.010
61(17-675) 35 (15-310) <0.0001
49 (12-1123) 48.5 (13-377) 0.827
156 (24-3028) 50 (10-646) <0.0001
111.5 (70-176) 100 (67-310) £.005
59(3.7-9.1) 5.8 (4.4-10.6) 0.450
166 (37-454) 201 (88-349) <0.0001
89 (5-210) 119 (51-246) <0.0001
47 (3-131) 50 (20-129) 0.182
110 (25-879) 120 (21.5-407) 0731
25(38.5) 35 (27.8) 0.132
10 (40.0) 8(22.9)
15 (60.0) 27(77.1)
19(29.2) 28 (22.2) 0.287
10 (52.6) 8 (28.6)
9(47.4) 20 (71.4)
21(32.3) 50 (39 7) 0.318
15 (71.4) 28 (56.0)
6{28.6) 22(44.0)
12 (18.5) 1411.1) 0.184
12 (18.5) 22(17.5) 0.864
6(9.2) 20(15.9) 0.267
5(7.7) 11(8.7) 1.000
20(30.8) 33(26.2) 0.503

AFL, alcoholic fatty liver; NAFL, nonalcoholic fatty liver; BMI, body mass index; AST, aspartate aminotransferase; ALT, a’%grvni-:‘{;ammotransferase,
i-GTP, v-glutamyl transpeptidase; HT, hypertension; DM, diabetes mellitus; DL, dyslipidemia; LDL, low-density lipoprotein; HOL, high-density
hpoprqtem. *AFL vs NAFL. Chi-square test or Fisher’s exact probability test for categorical variables, Mann-Whitney U test for continuous variables
"The Friedewald equation was used. Data excluded 4 subjects with AFL and 1 with NALF whose serum triglyceride levels were =400 mg/dL.
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Table 2. Associ

ed factors for HT, DM, DL or their combinations

Disease

Associagggmfactors p value Adjusted odds ratio*  95% Confidence interval
HT AFL 0.040 254 1.06-6.32
Age =55 years <0.0001 6.64 3.24-14.49
BMI 225 kg/m? 0.012 2.49 1.23-5.17
DM Age =55 years <0.0001 5.46 2.55-12.62
DL NAFL 0.035 2.32 1.08-5.20
QTP =75 UL 0.004 2.85 1.42-5.90
HT + DM Age =55 years 0.0006 7.7 2.55-25.78
HT + DL Age =55 years 0.001 420 1.81-10.72
BMI 225 kg/m? 0.021 2.61 1.18-6.06
DM + DL Age =55 years 0.002 5.14 1.95-15.64
HT + DM + DL Age 255 years 0.006 8.51 2.22-56.32
22 of the 3 diseases Age 255 years 0.0001 4.42 2.19-9.41

HT, hypertension; DM, diabetes mellitus; DL, dyslipidemia; AFL, alcoholic fatty liver; BMI, body mass index; NAFL, nonaicoholic fatty liver;
+GTP, y-glutamyl transpeptidase. *A multiple logistic regression analysis was performed on the basis of types of fatty liver disease, age,
gender, BMI, and serum levels of aspartate aminotransferase and +-GTP.
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subgroup. (A} Subjects aged 255 years. p = 0.082 (chi-square test). (B) Subjects aged <55 years. p = 0.284 (chi-square test). AFL, alcoholic fatty liver;
NAFL, nonalcoholic fatty liver; BMI, body mass index B, presence of hypertension; ~, absence of hypertension.

factors (AFL. age 255 vears, and BMI 223 kg/m?) for HT, First.
the entire cohort was divided into 2 subgroups according 1o age
(235 vears, <33 vears). and stratified analysis by FLD tvpe and
BMI was performed. Among subjects aged 2335 vears (1= 94).
the prevalence of HT was the highest in subjects with AFL - BMI
225 kg/m” (Fig. 1A). Afier adjusting for other variables. AFL ~
BMI 225 kg/m” showed significantly higher odds ratio (OR) for
HT compared with NAFL - BMI <25 kg'm* (Table 3). In interac-
tion analyvsis between AFL and BMI 225 kg/m*. AP (0.68. 95%
ClL 0.19-1.17) was significant, whereas RERI and S were not.
Among subjects aged <335 vears (1 =971 the prevalence of HT
was the highest in subjects with AFL ~ BMI <25 kg'm” (Fig. 1B).
There were no significant differences between the relationship of
cach stratified group with HT (Table 3); moreover, neither RERI,
AP. nor S was significant as per the interaction analysis,

We next divided the entire cohort intoe 2 subgroups according to
BMI (225 kg/m*, <25 kg'm?), and performed stratified analysis by
FLD type and age. Among subjects with BMI 225 kg/im*® (1 = 93),
the prevalence of HT was the highest in subjects with AFL =+ age
235 years (Fig. 2A). After adjusting for other vanables, AFL + age
235 years and NAFL + age 235 vears showed significantly higher

2

—235—

ORs for HT compared with NAFL - age <35 years (Table 4).
Regarding interaction analysis between AFL and age 235 years,
AP (0.71. 95% CL 0.24-1.18) was significant, whereas RERI and
S were not. Among subjects with BMI <23 kg/m* (n = 98), the
prevalence of HT was the highest in subjects with AFL - age 235
vears (Fig. 2B). After adjustment for other variables. AFL + age
255 vears and NAFL + age 255 vears showed significantly higher
ORs for HT compared with NAFL + age <55 years (Table 4).
Neither RERIL AP. nor S was significant as per the interaction
analyvsis.

The subjects were divided according to the FLD type and serum
+GTP levels. The prevalence of DL was the highest in subjects
with NAFL + ¢-GTP 275 IU/L (Fig. 3). After adjusting for other
variables. NAFL +y-GTP 275 [U/L showed significantly higher
ORs for DL than AFL + y-GTP <73 [U/L (Table 3). A significant
interaction between NAFL and y-GTP 275 1U/L was not detected.

Discussion

To the best of our knowledge. this is the first study to analvze
the relationships between FLD and HT, DM. and DL according to

doi: 10.3164/jcbn.12-55
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Table 3. Stratified and biological interaction analyses for hypertension in age subgroups

e "Ad;usted 95% Confidence Measures of Estimate 95%_Confidence

Subgroup Stratification p value odds ratio* interval interaction s mt_e(r‘\ﬁlm
Age 55 years (n = 94)  NAFL + BMI <25 kg/m: 1.00

NAFL + BMI 225 kg/m* 0.138 2.29 0.77-6.83 RERI 7.48 -9.59-24.56

AFL + BMI <25 kg/m* 0.294 223 0 50-9.96 AP 0.68 0.19-1.17

AFL + BMI 225 kg/m? 0.008 11.00 1.90-63.86 S 397 0.62-25.56
Age <55 years (n = 97) NAFL + BMt <25 kg/m* 1.00

NAFL + BMI =25 kg/m? 0.127 5.46 0.41-72.11 RER! -6.50 -27.33-14.33

AFL + BMI <25 kg/m’ 0.098 7.26 0.69-76.09 AP -1.25 ~-5.50-3.01

AFL + BMI 225 kg/m/’ 0.216 522 0‘38~7'1 32 S 0.39 0.04-3.80

NAFL, nonalcoholic fatty liver; BMI, Eody mass index; AFL, alcoholic fatty hver; RERI, relative excess risk due to interaction; AP, attributable propor-

tion due to interaction; S, synergy index. *Odds ratios for hypertension were calculated after adjustment for gender and serum levels of aspartate

aminotransferase and y-glutamyl transpeptidase.
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Comparison of the prevalence of hypertension among subjects stratified by types of fatty liver disease and age in each body mass index

(BM1) subgroup. (A) Subjects with BMI 25 kg/m*. p<0.0001 {chi-square test). (B) Subjects with BMI <25 kg/m’. p = 0.006 (chi-square test). AFL,
alcoholic fatty liver; NAFL, nonalcoholic fatty liver; B, presence of hypertension;

. absence of hypertension.

Table 4. Stratified and biological interaction analyses for hypertension in BM! subgroups

Adjustea- v

95% Confidence

Measures of

95% Confidence

Subgroup Stratification p value odds ratio* interval interaction Estimate interval
BMI =25 kg/m? (n = 93)  NAFL + Age <55 years 1.00
NAFL + Age =55 years 0.004 5.83 1.79-19.05 RERI 14.43 -16.50-45.35
AFL + Age <55 years 0.891 1.14 0.17-7 5% AP 0.71 0.24-1.18
AFL + Age =55 years 0.0003 20.40 396-104.98 S 3.90 0.66-23.11
BMI <25 kg/m’ (n = 98)  NAFL + Age <55 years 1.00
NAFL + Age >55 years 0.011 16.65 1.90-146.17 RER! -1.21 -34.15-31.74
AFL + Age <55 years 0.059 9.61 0.92-100.97 AP -0.05 -1.46-1.36
AFL + Age =55 years 0.006 2405 2.44-237.10 S 0.95 0.24-3.84

BMI, bay massri‘ndex; NAFL nonalcoholic féﬁy liver; AFL, alcohotic fafty liver; RERL, relative excess risk due to mté?é&iéﬁ; AP, attributable p?dpor-
tion due to interaction; S, synergy index. *Odds ratios for hypertension were calculated after adjustment for gender and serum levels of aspartate

aminotransferase and y-glutamyl transpeptidase.

the FLD type. Our results show that the FLD type influences the
relationship between FLD and HT or DL. Thus. AFL was more
strongly associated with HT than NAFL and NAFL was more
strongly associated with DL than AFL. In contrast. the relation-
ship between FLD and DM or the combinations of HT, DAL and
DL were found not to be influenced by the FLD tyvpe.

Intensive studics have established excessive alcohol consump-

N. Tashtkuru et al.

tion as a risk factor for HT.™ Because hepatic steatosis occurs
in almost all subjects who consume aleohol excessively.”’ the
close relanonship between AFL and HT was expected. However.,
a full understanding of the influence of the FLD vpe on the
relationship between FLD and HT is sull lacking. Studies have
revealed various mechanisms by which excessive alcohol con-
sumption induces HT. including increased sympathetic nervous

5 Chin Biochem Nutr | Sanuary 2013 | vol. 52 [ no. 1 | 85
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Prevalence of dyslipidemia (%)

<75 1u/i
{n=14)

Fig. 3.

AFL+y-GTP  AFL+y-GTP NAFL+-GTP NAFL+y-GTP
275 W/l
(n=51)

<75 1/l
(n=83)

275 1U/i
(n=43)

Comparison of the prevalence of dyslipidemia among subjects stratified by types of fatty liver disease and serum y-glutamyl transpeptidase

level. p = 0.027 (chi-square test). AFL, alcoholic fatty liver; NAFL, nonalcoholic fatty hver; +GTP, v-glutamyl transpeptidase; @, presence of hyperten-

sion; ", absence of hypertension.

Table 5. Stratified and biological interaction analyses for dyslipidemia

- " i 8 i 1
jﬁ?if?éénon - p value ogglsurs;gg‘ » Aigzer::lgence hi,:ii::giso:f Estimate QS%irC‘;nrs:'en(e
AFL + 1-GTP <75 1/t 00
AFL + v-GTP =75 WA 0.298 2.13 0.51-8.91 RERI 2.30 ~-1.64-6.23
NAFL + v-GTP <75 1/l 0.482 1.65 0.41-6.61 AP 0.45 -0.07-0.97
NAFL + +-GTP 275 1U/l 0.028 5.08 1.19-21.60 S 2.29 0.46-11.40

AFL, aicoholic fatty liver; -GTP, y-glutamyl transpepif&ééé; NAFL, nonalcoholic faty liver; RERI, relative excess risk due to frﬁéréction; AP, attribut-
able proportion due to interaction; §, synergy index. “Odds ratios for dyslipidemia were calculated after adjustment for age, gender, body mass in-

dex, and serum aspartate aminotransferase levels,

system activity and stimulation of the renin-angiotensin-aldoste-
rone system.*” These mechanisms also have been reported to be
mvalved in the metabolic syndrome. which is usually accompa-
nied by NAFLD. 3 Insulin resistance, a key factor in the
development of the metabolic svadrome.* 1s another mechanism
in the pathogenesis of HT."™ Recent studies have found that
excessive alcohol consumption does not significantly increase
insulin resistance.'™® Nevertheless, our study demonstrates that
AFL is the FLD itvpe more closely linked 10 HT. Potential
differences in mechanisms of HT between the FLD types might
influence planning therapeutic strategies for HT in subjects with
such FLD types.

This study identified obesity and older age as other associated
factors for HT. These factors are established risk factors for
HT. 2™ In stratified analysis, the combination of AFL and obesity
in older subjects and that of AFL and older age in both obese
and nonobese subjects showed a significant increase i the ORs
for HT. In interaction analysis, the results differed according to the
indices for biological interaction. According to the interaction
analysis for AFL and obesity in older subjects, AP was significant.
whereas RERI and S were not. The relationship between AFL and
older age in obese subjects followed this same pattern. However, a
study on interaction analysis published in 2006 demonstrates that
AP is the most robust measure in a logistic regression model. ™
Henee our results could indicate that AFL, obesuy, and older age
interact to influence hypertension status.

Cross-scctional studies have suggested an interactive influence
of excessive alcohol consumption and obesity on HT.'*Y
Moreover, in overweight men, combined intervention involving
restricted alcohol and food consumption leads to decreases in
bload pressure more eftectively than either intervemtion alone.t™
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We were unable 1o find any published studies examining the
interaction between excessive alcohol consumption and older age
in relation to HT. On the basis of the theory of biological interac-
tion,' ' the interactions found in our present study may indicate the
presence of at least a pathway toward HT in which AFL, obesity.
and older age. are all involved. However, future prospective
studies will be necessary 10 confirm these interactions.

We show here that NAFL and increased serum y-GTP levels are
associated factors for DL, and their combination is most strongly
associated with DL. We could not confirm the DL types with
which these factors were associated because we did not collect the
relevant information. Generally, baseline serum LDL cholesterol
levels were higher in subjects with NAFL than in those with AFL,
although the results were calculated using data from untreated as
well as treated subjects. This finding is consistent with the results
in large-scale studies mvestigating the influence of alcohol con-
sumption on serum lipid levels in which scrum LDL cholesterol
levels were inversely correlated with alcohol consumption. ™
Recent studies of subjects with DM have shown that serum y-GTP
levels are positively associated with DL Furthermore, clevation
of serum y-GTP levels has been identified as a predictor for
cardiovascular diseases'™ as well as a marker of metabolic
syadrome. ™ The complexes that form between y-GTP forms and
LDL lipoprotein facilitate the evolution of atherosclerotic plagues
toward instability and rupture. " Given these findings. the magni-
wde of risk for cardiovascular diseases in subjects with NAFL
with clevated serum y-GTP levels should be investigated.

There are some limitations to this study. First, because of its
cross-sectional design. this study could not determine causality
between HT, DM. and DL and associated factors. Second. the
number of subjects was relatively small, constraining statistical

doi: 10.3164fichn.12-55
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power. Third. data on FLD were obtained from only a limited
number of institutions in Japan, which might limit generalizability
ol the findings. Fourth, this study lacked data on smoking, a
potential confounder in particular for HT."*> Since a close link of
excessive alcohol consumption to smoking has been reported. ™ it
is possible that in our cohort, the proportion of smokers was igher
in subjects with AFL than in those with NAFL. A large-scale
study, however, has demonstrated that smoking has a smaller
impact on elevation of blood pressure than excessive aleohol con-
sumption in men, no such effect was seen in women."** Therefore,
although our results should be interpreted with caution, we fecl
confident in concluding that they would not have changed signifi-
cantly if smoking had been included as a variable.

The present study demonstrates that the relationships between
FLD and HT, DM, and DL partly depend on the FLD type. We
believe that these findings may be helpful in managing subjects
with FLD. Future studies are needed to confirm our results and
clarify mechanisms responsibie for the development of HT in
which AFL. obesity. and older age play a role.
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83

B R IC BT 5 7V 2 — VIR &
7 Va2 — VIR O e wEt

ERERKE

AE FfT BN B B HE

1. B #Y

WEREE BB OELRETH S, ¥
WCRIEC X BJRIGRF, T b BTV a— Vil
f58F (nonalcoholic fatty liver) X2 %K) v 7 i
BEEOFCBYZ2RBAB L 3R, BIE, BRRE,
BEREREL Vo AEBERE OMENS R
HFINTwaY, —F, BKIEEEFFERFICOV
THEMLEE OHEZRLIIHREIN TV S29,
7o a—VHBREEAF (alcoholic fatty liver) &4
EBEROBGREVIRATONRREI_E L
v BIFCE A BER LB AT, B
Fosy A THOREEIERBLTE ZLFEREL
Zzohb. B £EBEROBEICONT,
BSOS 4 FIC L BERERE L.

2. 7 &

EAFBHEMERD [HOHEEICBT 2KENE
BEEBIUCT7 VI VICHETIEERERE
FOMFICHET HREMHFE] TETE, [T
NVa— VB XUET VI — VRSB
T5LEFAEL] (2009-2010 E£EEDERE) 2 EH
L. EMCHEEZH S Nz2BUF (simple
steatosis) (DWW THEBIEE N HF 57z 191 61 (7
Va—VEERRRARF 6561, FET NV T — VR
FF 126 B1) 2B OMREE Lz, BHFOs 47

HALBARE
+t& B FHR BEER R 8F

(Fha—n FETVIT— V), E£85 G5
BLE, #i%), ¥ body mass index (BMI) (25
kg/m? Pl E, ki), & AST f& (40 IU/L BLE,
Kif), miEy-GTPfE (75 IU/L LLE, k@) %
HBEEHKL L, BOmE, ¥ERA JBEREE B
FUFNLDOEAEHLE2ER G187 —2), 3
BE, 2RBELUL EF8NY—VOEFEERR
PHMERELCSEROY AT 4 v 7 BIRAITE:
v, BHRFOZ 4 7R EERROMERTF T
HEPRET LIz, 3612, HAHEEEEBICHL
TR 4 72 8 0B EORFHEERF L
LTHREINLGE, BB ETo/2. T/

relative excess risk due to interaction (RERI),

attributable proportion due to interaction (AP),
synergy index (S) M 3HEE2H VT, BERE
FOEWF R EIER (biological interaction)
PRE LAY bbb, BROBERFRLE
FEEEBCHLTED LS (GBI 3%
B) BT 0%/ RERI >0, AP
>0, FLES>1E2HEN (2720, B5%E
BERETENCILLOELBIAES) &L

3. % R

TEFEAOEREZRT (R1). Tra—N
PERRRGRF & FE T v o — WAEBRRART TidtE, BMIL
i AST, & y-GTP ICEEENRD b/

Comparison of the relationships of alcoholic and nonalcoholic fatty liver with lifestyle-related diseases
Nobuyuki Toshikuni, Atsushi Fukumura, Nobuhiko Hayashi, Mutsumi Tsuchishima, Tomiyasu Arisawa, Mikihiro
Tsutsumi, Department of Gastroenterology, Kanazawa Medical University
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84 EEBEBICHET L TV~ W L JET Vo — VBT O B S

®£1 EVFEAORE
2 o = 191) T o= A ERIEE (o~ 65)  IET L 3— A ARIERANT (a2 126) P
ERE, R 54 (158%) 36 (23— R0} 33.3 115-85) 00541
Bk 115776 30713 6561 9. G007
B, ke/m 2.9 (13.4-61.3) 24.4 (18.0--35.3) 25,4 {15.2-61.3) 0. 026
ACHEMMRE, mally 24 (81—186) 123 (100—156) 125 (B4—163) 0. 727
PRMBIE, onily 76 (b--114) 74 (58=114) 78 {46--107) 0. 010
AST, WA 41 (15—675) 61 (17—675) 35 (15—310) ~0. 0001
ALT, JUAL 49 (12+-1123) 19 (12-1123) 8.5 (13—377) 0, 827
v GTP, 11 72 (10--3028) 156 (24~-3028) 50 {10~ 646) ~.0. 0001
ERBFIIE, mgral 103 (67—310) 1118 (70~—~176) 00 (67-310) 0. 005
HuAle, % ¢JDS §D) 5.43 (3, 4+ 10.1) 5.5 (14-8.7) 5.4 (4, 1-10.1) 0, 449
BILAFE—A, mpid 192 (37—451) 166 (37-- 154) 201 (85-~1349) 0. 000
LUL =t b AF a—A, md/d] 1M (5:--246) 89 (5--10) 119 (51-246) ~0. 0001
HOL 7 L AT s, agid] 19 (3—131) 17 (3-121) 50 (20—129) 0. 182
PHERERE, mesd 118 (21. 5--879) 110 (25-379) 120 (21, 5--007) 0,731
S, o (%) 60 131.4) 25 (38.8) 35 (27.8) 0.132
WERE 0 @) 47 (24.6) 19 (29.2) ug (22,2) 0. 287
RiTIRARE, o (9 71 (37.2) 21 (32.3) 30 (54.7) 0.318
SHMUFE + BERH, n (%) 26 {13.6) 12 (18.5) 14 any 0.184
GRE ¢« BHARE 0 @ 3 Une) 12 (18.8) 2 07.5) 0. 364
SIS ¢ RERBE, 0 @) 26 (13.6) 6 (9.2) 50 (13.9) 0.267
BT + IR - BTEREE, 0 &) 16 (8. 4) §41.7) 187 1. 000
2HEMPE, n &) 53 2L7) 20 (30.8) 33 (26.2) 0. 503

=7 v 2 — MERERERF X 7 o — LTSGR

BEBET Y - R4 v P =—-ORBE.

£2 EEERROMERT

AFTVERIE y “RRETLE T4 v ¥y — OEHERE. 3

EEIR IR Pl o Xl 955 FIHIRIN
s V = RIS i 240 254 1. 06—5, 32
55 /EEL 1 o, 000 6.61 32014, 49
B 25 keew Lk 2,012 249 L 1T
judbeat 35 &ELL 0. 000 5. 46 2.55--12.62
FETTNHIE T b - PREUIF 0.035 2,59 1. 08--5. 20
v G 75 MW Bk 0. 004 285 1. 13- 5,90
GinIE « BERS a5 L 0, 0006 7T 2,55 A, 7R
SSRIE - BRI 55 450k 0,001 1.20 1L8F J0.72
Bl 25 kusiw BLL 0.021 2,61 1. 18~ 6. 06
RS - BRTTRAN 35 R0 L 0,002 5. 14 1. 9515, 64
SRUE ¢+ BERS  WIINER Sk 0. 006 8.51 2.22-56,32
24 L 35 Rkl e 1. 0001 142 21948, 41

BEQV T4 v 2 BRI

EEEEROARRIIZEVTIRONS - THE
BEMNEDONE DT
ZBEUTAT 4 v 7 BRGNS TEERBER
BIUFASOMAELEICHTABERTF A
Rl 23, BIFESKHLTET NV 2— VIERRE
. IREEFEICH LTEIET V- L ERBEF
PHEERTFLLTRZES A (FR2). BILEI
FLTIES GoEmLlE) AR (BMI 25 kg/
myY b)), BMEEFEEICHL TRmMEy-GTP &
i (>7510/1) bHEERFTHo7.
RICBEMELBEREE>DVWTEHNRNE
Tor. BRFEICOWTIZEHET/-IEBMIT2

—242 -

DO¥ T T NV—=TIHT, BHEFoy A 7L
BMI, BUFFO7 A 7ELERTENRFRL4DILE
FEL, BIEDEHEL &+ v L EFE L7 (&
3, 4). FEYTIIN—-TTIE, BEHBICBWT
2OoDOBERTFFERICFHOBE (Tra—-Lik
J&MiBF + BMI 25 kg/m? LA E) (CEMEDE B
BEBOLEL, Ay AHBELL LR L. BMI
Y7 N—7Tid, BMI BE#HDS L MEERD
MET 20o0BERTZRABICEOHSE (TN
a— VHERRERRT + 55 UL L) ICBEMmMEDEPE
FEROEL, Ay ARIELILALL. BEE
FEICOWTIBHFD Y £ 7L miEy-GTP T



EEBIERICET 5 7 A a— VBT L IE7 v a— VIR0 LB E 85

£33 BMECHTEHY 75V — 7 RORB R

PTI—7 KB RAL VRE SR ) P By Xk 93RRI
55 MLk T A — A TEISHANE - BYL 25 kedw® iR 30 12 (40.0) 1.00
n = 94) T A —AAETRIAT ¢ BN 25 ke'w® Pk 30 16 (53.5) 0.138 2.2 0. 77—6. 83
7 A zi= ALEIRMAT 1+ BML 25 k/w' SRS 0 8 (10.0) 0. 294 223 0.50--9, 96
7 = AERIRE + 25 bg/n® BLL 4 13 (78.6) . 0.008 1100 1. 90--63. 86
55 RAGN BT A=A ALIEIHTE » BYT 25 kg/u® RS 29 @D 190
@ - 87 7 Aoz — U PEIGBSIF - DME 25 kesa® BLE 37 6 (6.2 0.127 5.46 0. 4172, 1
Tz APERRITEF ¢« BYD 25 kesw' Y 19 4 @LD 0,008 .76 0.69— 76, 09
T oA LRI ¢ B 25 ke/w KL 12 2 (16.7) 0.218 5.22 0, 38--71. 32
‘BEUVATF 4 vy @RS
F4 BIEIIHT 2 BMI %77V — 7RO RBHIER
$T = Ak SEH R TR S R (%) PE A X SEUSHECT
B 25 ke S L BT bzt L METEWITF - 55 AR 37 6 (16.2) 100
= 83) T A =N AERIEAE ¢ 55 &Lk 16 (53.3) 0. 004 5.83 1.79—19. 03
T - AVERUAF ¢ 55 WK 12 2 (6.7 0.891 (2] 0.17--7. 55
T a— ACREIGEF ¢ SSARNLE 14 11 (78.6) 0. 0003 20. 40 3.96--104. 98
BMY o5 kplw® ey T Nz — AAEIRBHIF - 55 RN 28 1 (3.8) 1.00
= 98) T A - A ERAGIF - S5 E 31 12.(38.7) 0.011 16.65 1.90—146. 17
T st APEBTGNE + 55 AR L] 1Ly 0.059 9.61 0. 92-~100. 97
7 n 2 A HEBRIGAE ¢ 56 280 20 8 110.0) 0. 006 24,05 2, 44-—237. 10

SEUTAF 4 vy ERSW

85 NEEREECHT 5 ERT

] 4 EHE RRITMERE AN B) Pl it ey 4 O5MSHA Y
Ten-- MR - v 61 75 W) 4N £} 5 (@ 100

Fova—AEHYAF - v -6TP 75 [U4) BLd 51 18 (35.3) 0,298 2.13 0.51--8. 01
¥ vz~ ARRENGEF + v-GTP 75 (071 43 26 (313 0. 182 1.63 0.41-6. 61
ST Az AYRERGEE ¢ 6P 75 10/ DLk 42 24 (65.8) 0. 028 5.08 1. 19—21. 60

BEUVAF 4 v 7 BIRGH

4O RBHMLL, IREREFEOAHFLL v Xl
*EE L (F5). 7ORKE 2o08EEF
T ARBCFOGEIRERTREOSHERE £ X
EFBRLEI o7,

BB AW 2 o0BEERTFOEAE DY
ZoWnWT, AYENREER*AXRLEZA, B
MEWCE LT, S BITA2 7 Vv a— VIR
IF & BB (AP 068, 95 % XM 019-117),
USRI BT T A a— VIEIRREIF & B8 (AP
071, 95 %EHEEXME 024-118), FhFho#d
HEDETHEERA 2 RBRTLIERNEON,
(&6).

4. £ B

FRFEIC L o T, BBFEFICBWTEHFD
A TIRROEFEREROBERTFTHLI &
FREN Thbh gRECHLTIRT V-
NAERERGIF 258 { BRE L, IBEEEEICH LTI

6 BMMELICHEERFTECHTINERTFOEYE

WXEER

Vb - AERHIAT & R (SR ME e LRI
S5 43LL £ RERT 748 9, 524, 86
A 0. 8% Q.19 .47

s 30 0,62 -25.56
55 RERY -6.50 -7, 33-14.33
AR L2 -§.50-3,00

s 0,39 0,04—3.80

T iz — aALEEF X Wik (TR s i 9wELIRLE)
But U5 e KAk RERT 142 - 16, 50 —45. 25
ar an AM4—1 18

s 300 0.66 2401
EMU S agre’ A0 KEQI -2 -385 AT
i -0.08 146~ 136

4 0,95 0,242 84

BT A A CERIT L &RIT o CTP 2560 (NI i L3 9SUIHIE]
RERT 2.0 1.64—.23

AP 0,45 b, 07--9.97

5 2.3 A, 46—11.40

RERI, relative excess risk due to interaction; AP,
attributable proportion due to interaction; S,
synergy index.
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86 HEFEBRFCHT D7 Vo — VIR & FE 7 v o — MALRRRAIF O L ERE

TNV I-VERBFFELEEL T B,

R EBBOEFERRROMAGLEIIH LT
IR D S 4 TRBEERTF TR 2o
RN R TH 5720, EFEEERL

BERTF L ERMERMERIEIRERZ . LaL,

BERE, &, REEBRCEFRENELEORER
HFELTHRESNTWE2DY, SEOKET
BIhs IEFASMEENIER L CELEDEH
BEFHOHTWHEEZ ON EAWENKEER
OEBIINE, INLIEFBTRTHLEE
MEREREOFESTRHREENED.

T4, BEELBHOBMBIER ST T3,
gz, BHRE7 VI VEFREC BT AR
HLOEBREFTHELBHEIRT2Y, £
2, AR LR BKEEEHOELEDER
FRFEREEBRLCLVBBMECEET 2
EDH|MEDDH BHY. BEBBRIIBVTITEREL
BRIBEBDOREH ) P LN B IRFER % LiZLIE
BERTS. ) LIERICE) B ITRMELER &
SlEZREE THAFTHEROGREL M
MECL o THLIIZT ALENDH 5.

5. % &

TN 3 — VERRRART & JET v I — VBRI T
BAFERER (BIE BRAE REREE) &
DOBEEIC-HEENED SRS, TLI—LH
FERGRF, FEWE, MERIEAERENIERL TRMED
BIECEHS LTV ATEEFDS.

BEE 2011 FE 12 KT TCICEEG6 RIS
TEEERFICET B F— %2 nhFEF LA 22
EHBLLETET.
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