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Objectives : Chronic infections with hepatitis B or C and
alcoholic cirrhosis are three well-known major risk factors
for liver cancer. Diabetes has also been suggested as a
potential risk factor. However, the findings of previous
studies have been controversial in terms of the causal
association. Therefore, the aim of this study was to
evaluate the association between serum glucose levels and
liver cancer development in a Korean cohort.

Methods : Thirty-six liver cancer cases were identified in
the Korean Multi-Center Cancer Cohort (KMCC). Baseline
information on lifestyle characteristics was obtained via
questionnaire. Serum glucose levels were measured at the
study’ s enrollment. Relative risks (RRs) were estimated
using a Cox proportional hazard regression model. The
adjusting variables included age, gender, smoking history,
alcohol consumption, body mass index, and hepatitis B
surface antigen (HBsAg) seropositivity.

Fasting Serum Glucose and Subsequent Liver Cancer Risk
in a Korean Prospective Cohort

Jin Gwack”, Seung-Sik Hwang®, Kwang-Pil Ko", Jaec Kwan Jun®, Sue Kyung Park”,
Soung-Hoon Chang?, Hai-Rim Shin®, Keun-Young Yoo'?

Department of Preventive Medicine, Seoul National University College of Medicine”;
Research Institute for National Cancer Control and Evaluation, National Cancer Center?,
Department of Preventive Medicine, Konkuk University College of Medicine”; National Cancer Center”

1.20 (95% Cl = 0.48-2.99) for the category of 100 to 125
mg/dL of serum glucose and 2.77 (95% Cl = 1.24-6.18) for
the >126 mg/dL serum glucose category (both compared to
the <100 mg/dL category). In a subgroup analysis, the RR
of serum glucose among those who were both HBsAg
seronegative and non-drinkers was 4.46 (95% Cl =
18.28) for those with glucose levels >100 mg/dL.

Conclusions : The results of this study suggest that a
high level of serum glucose can increase liver cancer risk
independently of hepatitis infection and drinking history in
Koreans. This study implies that glucose intolerance may
be an independent risk factor for liver cancer.
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Table 1. The selected characteristics of the subjects according to fasting serum glucose level

Fasting serum glucose level

Characteristics <100 mg/dL 100 ~ 125 mg/dL > 6mgdl  Pvae
No. (%) No. (%) No. (%)
Total 5113 (74) L16l (17) M (9
Gender 0.017
Female 3208 (76) 684 (16) 35 (8
Male 1905 (72) 477 (18) 248 (9
Age (year) <0.001
<49 1494 (79) 296 (16) 102 (95
50-59 1441 (74) 345 (18) 174 (9
60-69 1627 (72) 381 (17) 244 (11)
>70 551 (71) 139 (18) & 1D
Education (year) <0.001
Uneducated 1212 (73) 273 (16) 172 (10)
1-12 3754 (75) &1 (17 426 (8
>13 147 (74) 47 () 6 (3
Smoking 0011
Never smoker 3264 (76) 682 (16) 369 (9
Previous smoker 474 (71) 137 (20 61 (9
Current smoker 1375 (73) 42 (18) 174 (9
Alcohol 0.145
Never drinker 3080 (75 654 (16) 362 (8
Previous drinker 249 (1) 68 (19 3 (9
Current drinker 1,784 (74) 439 (18) 209 (9
History of diabetes mellitus <0.001
Yes 103 (76) 46 17 157 (7
No 5010 (34) L115 (15) 47 (51
Body mass index (kg/m?) <0.001
<185 198 (80) 32 (13 17 (D
185-229 1824 (77) 386 (16) 161 (7
230-249 1,002 (73) 256 (19) 118 (9
>250 1,338 (70) 363 20) 204 (11)
Unreported 751 (77) 124 (13) 14 (11
Hepatitis B surface antigen seropositivity 0.882
Negative 4895 (74) 1,108 (17) 5719 (9
Positive 218 (74 53 (18) 25 (8
Duration of follow-up (year)
<2 1,716 (72) 474 (20 210 (9 <0.001
>2 3397 (76) 687 (15) 39 (9

* P-values were calculated using chi-square test.

Table 2. Relative risks and 95% confidence intervals for liver cancer according to fasting serum

glucose level
Fasting serum glucose level Person-year No. of liver cancer cases RR*(95% CT')
All cases
<100 mg/dL 18414 21 1.00 (reference)
100 ~ 125 mg/dL 4161 6 1.20(0.48-2.99)
>126 mg/dL 2393 9 277(1.24-6.18)
prend =0.028
Excluding DCO* cases
<100 mg/dL 18414 15 1.00 (reference)
100 ~125 mg/dL 4,161 4 1.13(0.37-344)
>126 mg/dL 2,393 7 3.02(121-7.53)
p-trend = 0.040
All cases -history of diabetes considered
<100 mg/dL 18,090 21 1.00 (reference)
100 ~ 125 mg/dL 4,009 6 123 (049-3.09)
>126 mg/dL. 2,868 9 234 (1.05-5.19)
and/or history of diabetes mellitus p-trend =0.056

" Relative risks adjusted for age, gender, smoking, alcohol consumption, education level, body mass index, and hepatitis B

antigen seropositivity

t Confidence intervals ¥ Death certificate only
(95% C1=0.48-2.99), B3z 2.77H) (95%
Cl=124-6.18)9] $1%1 5717} 423
3 3% 2 8 950 o
% Z715AE RU% 2 0E BalHg)

t} (p-trend=0.028)(Table 2). 12| 1 7+t
A5 APSAE A A R ElE 105 ) o
A2 A 25k vhe] =) 2678 B

s FAo A A e

gl

< 0 SRR

gl

F

revad

Z ol -o] 113 (95% CI=0.37-344), F
0] 3.02 (95% Cl=121-753)% k9] A7}
s} Tor/\}s} opAk-S. ghabsl 4= 9l e}, Il
47 4 MM AENAM g9 7
Aol %E}J— THT RIS T
of TIANA FAT ArAME 35 F
3 elitol 1238 (95% Cl=049-3.09), 2
=7-0] 2344 (95% Cl=1.05-5.19)2) 9
S7HS Bol& #AFE 23t g g
5 0| A Fad AR
BHU S 573

2%l B o Byl gl
A2 9] 9lste] BRI B0
O

)

BRoRel SFEA0 ST v A W
A Tyl w2t F3hEAE AlFEsl
U} (Table 3). BYHE T HEAE R 73}
A E2 A A = B Gl b8
G o] <264 (95% Cl=1.03-644)2] 9]
& YE T BYE WS B
St o) g Akl = FiTto] 478 (95%
C1=093-23.60)9 98-S Yehy oL} By

H w2 HpoRel 35 g9 ¢

r*

o] ok, 6HH (95% CI—O 72-:3.57) %—7}—3 A3l
BYHIY nHA S B A A
e oA gdelM 8o o 3.94)
(95% CI=0.96-15.80) Z7}et% o v w32
€ 94 A8 Fo] of et

+rE0d g S A= b
F79 A4 g vg duo
OF 4.18) (95% Cl=1.28-1297)2] 93S 7}

A vs, A L dA 7Y A4S
o] k231 (95% CI=0.77-7.01)2]
et} a8z 89 9 78

gﬂ—?ﬂr u];ﬂAL gr)r;oi :rL
AelM e vlgaaolM 34 g
ok 564 (95% Cl=1.79-17.52) &2
Holy HA 9 HA 7oA

(95% C1=038-2.54)2) vjm Y d &
on, FFE0I 35 G 57
og w3 Ago] EAste AR

mlo kr Fl

oX.

M oX

[¢]

tijo

— o 4 ook

0¥

::’

At 12 o oft M o ud oft

2z

:10 32



Fot

26 % 2 WA nBW - AND NG - ZHE - ANY - K2

Table 3. Relative risks and 95% confidence intervals for liver cancer according to hepatitis B surface
antigen (HBsAg) or alcohol consumption

Stratifying ~ Fastingserum  Person-  No. of liver RR" 95% CT") Person-  No. of liver RR' 95% CI") P-inter
variables  glucoselevel  year  cancer cases year  cancercases action
HBsAg seropositivity HBsAg(-) HBsAg (+)
<126mg/dl 21,717 20 1.00 (reference) 857 7 1.00 (reference)
>126mg/dl. 2300 6 2.57(1.03- 644) 93 3 4.67(0.93-23.60) 0.869
<100mg/dL 17,711 16 1.00 (reference) 703 5 1.00 (reference)
>100mg/dl 6,306 10 161(0.72- 357) 247 5 390(096-15.80) 0519
Alcohol consumption? Never drinker Ever drinker
<126 mg/dL. 13,790 9 1.00 (reference) 8,784 18 1.00 (reference)
>126mg/dl 1457 5 4.08(1.28-1297) 936 4 232(0.77- 701y 0274
<100mg/dL 11425 5 1.00 (reference) 6,988 16 1.00 (reference)
>100mg/dl 3822 9 560(1.79-17.52) 2,731 6 0.99(0.38- 2.54) 0.021

* Relativerisks  * Confidence intervals
t Adjusted for age, gender, smoking’ alcohol consumption, education level, and body mass index
§ Adjusted for age, gender, smoking, education level, body mass index and HBsAg seropositivity

Table 4. Relative risks and 95% confidence intervals for liver cancer in subjects according to both risk
factors of hepatitis B surface antigen(HBsAg) and alcohol consumption

Fasting serum glucose level Person-year No.of fiver RR* (95% CI")
cancer cases
Subjects with HBsAg (-) and alcohol consumption (-)
< 100 mg/dL 13,279 4 1.00 (reference)
> 100 mg/dL 1390 6 446(1.09-18.28)
Subjects with HBsAg (+) or alcohol consumption (+)
< 100mg/dL 7409 17 1.00 (reference)
> 100 mg/dL 2,897 9 1.28 (0.58- 2.89)
pHinteraction=0.126
* Relative risks adjusted for age, gender, smoking, education level and body mass index
t Confidence intervals
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