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A retrospective cohort study on a relationship between
serum lipids and cancer incidence

Mikizo OKAMOTO, Yasue SUZUKI, Michihiro NISHIDA,
Yoneatsu OSAKI, Takuji KISHIMOTO

Division of Environmental and Preventive Medicine, Department of Social Medicine,
Faculty of Medicine, Tottori University, 86 Nishimachi, Yonago 683-8503, Tottori, Japan

ABSTRACT

To examine the relationship between serum lipid levels (serum total cholesterol[TC], triglyc-
erides[TG], HDL cholesterol [HDL-C], arteriosclerosis index|Al], and LDL cholesterol[LDL-C])
on initial consultation and cancer incidence in health examinees, we conducted a retrospective
cohort study with a mean follow-up period of 10 years.

Statistical analysis using Cox’s proportional hazard model was performed in 35,057 examinees
aged 40 years more than 2 years after health examination to avoid the influence of pre-clinical
cancer.

The total and LDL cholesterol levels were significant risk factors for cancer incidence in both
sexes. The hazard ratios of TC level of less than 150 mg/dl were 1.32 (95%CI: 1.10-1.57) and
1.59 (95%CI: 1.15-2.20) in males and females, respectively (normal range: 150 to 219 mg/dl).
The hazard ratios of an LDL-C level of less than 112 mg/dl were 1.21 (95%CI: 1.07-1.38) and
1.23 (95%CI: 1.05-1.43) in males and females, respectively (normal range: 112 to 140 mg/dl).
Neither TG nor HDL-C was correlated with cancer incidence. Similar results were obtained in
digestive and smoking-associated cancer patients.

These results suggest the relationship between serum lipids and the risk of cancer incidence.
Further investigation with a longer follow-up period is needed. (Accepted on July 11, 2008)

Key words : Health examinees, serum lipids, cancer risk, hazard ratio,
Cox’ s proportional hazard model
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N =12,088 N =22,969
L 62.0+9.5 60.7+9.5
EREHIN () 9.5+2.6 10.1+24
TC (mg/dl) 196.9+35.5 213.2+35.9
TG (mg/dl) 120.5+84.3 107.7£63.9
HDL-C (mg/dl) 54.0 +15.9 57.4+14.8
B AR A 1L 24 2.9%1.3 2.9+1.2
LDL-C (mg/dl) 118.8434.0 134.3%33.5
kAL 7 ab o 51.3% 60.9%
BMI 22.6+2.8 32.71+3.2
fil 1 H3 AL L 5.1% 0.0%
B =R 41.7% 1.3%
TH 1l + P 7

iR ME{t$i# = (TC—HDL-C)/HDL-C
WEE TG =30 EEBEORE (%)
BMI: Body Mass Index = Weight (kg) /Height (m)?

TC: Total Cholesterol

TG:Triglyceride

HDL-C: High Density Lipoprotein Cholesterol
LDL: Low Density Lipoprotein Cholesterol

F2 BEBE2EREEONE, BUASAREH

o w U2l 'S
o 1,445 1,223 i 216 129
[IHE - MRS 17 9 L5 1 123
o8 52 4 ! 0 68
H 357 273 L 0 27
i 134 181 nl (VIR 214 0
.55 60 56 BEar 22 24
IR 102 70 Mat 66 34
fH4E - AH4 54 43 GIEIN TS 4 23
Hieha: 36 48 £ 197 16 11
W U 16 0 F0f 78 100
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B A = - BRACHEIL - PHBERL - RBRE - A AR
3 SEMICHEG A MBEEOHN ARBICW T ZBENYF— KEE
%% ) BlEim (2~104)
_ a8 i Lot
TCY ~149 21213 1.32 (1.10-1.57) 1.59 (1.15-2.20)
(mg/dl) 150~219 1583 1.00 1.00
220~ 12253 0.94 (0.82-1.07) 0.95 (0.84-1.07)
TG ~149 28342 1.00 1.00
(mg/dl) 150~ 6703 1.07 (0.93-1.23) 0.91 (0.78-1.07)
HDL-C ~39 18700 1.03 (0.89-1.20) 0.89 (0.72-1.09)
(mg/dl) 40 ~60 4183 1.00 1.00
61~ 12166 0.97 (0.83-1.13) 1.00 (0.87-1.13)
FhiR AL ~2.9 20929 1.00 1.00
&8 3.0~ 14114 0.92 (0.81-1.03) 0.89 (0.79-1.01)
51 OF ~112 11850 1.21 (1.07-1.38) 1.23 (1.05-1.43)
(mg/dl) 112~140 10904 1.00 1.00
140~ 12291 0.97 (0.83-1.13) 0.94 (0.82-1.08)

W {1 W, RBEBLIM, BMI, SR, PUEEME (LE - JRRo - e
a) TC: Total Cholesterol b) TG: Triglyceride c¢) HDL-C: High Density Lipoprotein
Cholesterol d) LDL-C: Low Density Lipoprotein Cholesterol

R4 BALAFO-LOHARBICHT 5 BUTIEE N — Kt

TC® (mg/dl) 5o %

oA ~149 1.18 (0.80-1.74) 1.69 (0.86-3.31)
150~219 1.00 1.00

220 ~ 1.09 (0.84-1.42) 0.89 (0.68-1.16)

KA A ~149 0.99 (0.57-1.73) 1.12 (0.46-2.76)
150 ~219 1.00 1.00

220~ 0.97 (0.68-1.39) 1.08 (0.82-1.43)

HLRBRAA"Y ~149 1.61 (1.28-2.03) 191 (1.27:287)
150~219 1.00 1.00

220~ 0.92 (0.76-1.11) 0.87 (0.73-1.03)

fili A% A ~149 1.34 (0.87-2.08) 0.93 (0.28-3.12)
150~219 1.00 1.00

220~ 0.69 (0.46-1.02) 1.34 (0.92-1.93)

WA P YA ~149 1.62 (1.31-2.01) 2.05 (1.37-3.06)
150 ~219 1.00 1.00

220~ 0.88 (0.73-1.05) 0.87 (0.73-1.05)

PRSI T- | ks, BRI, BMI, BAWIE, BuEwiE (euid - JRERRR . ez
a) HLSRADA © fLE, B, AW, A, IR, NEZE-I0E, RO Z5A

b) BREMMEATA | CIFERGE, fols, W, TUBR, DEBR, WRUA, BE, MR &ATA, B
§ TC: Total Cholesterol
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£5 PMIEHON ARBICWT 5 EMFRRE/NY — KL

- TG (mg/dl) Ui 'y
BHAA ~149 1.00 1.00

150~ 1.21 (0.91-1.60) 0.83 (0.59-1.18)
Kt A ~149 1.00 1.00

150~ 0.99 (0.67-1.45) 0.87 (0.60-1.27)
ik RAAA" ~149 1.00 1.00

150~ 1.12 (0.93-1.35) 0.81 (0.65-1.01)
i 2% A ~149 1.00 1.00

150~ 0.80 (0.53-1.21) 0.95 (0.58-1.56)
Wl (18] s A" ~149 1.00 1.00

150~ 1.01 (0.84-1.22) 0.78 (0.61-0.99)
T L A, f@;»:“i.r)luiﬂ;ﬁz BMI, 74, Wobi g (8L - JESLE - BTEERE)
a) LB RAtA L ., B, KW, G, AFRR, MHTE-RRE, BEOZA
b) MUEREEASA D LIRE - 0HEE, fol, W, PR, PRI MRy, B, RO SASA, il

§ TG . Triglyceride

(BMI), #kif§ ¥, WW’%’%&@*%N % g
LCoxItf#ﬂf“‘J“— KFEF AL L D BT 1T

, aﬁ?g_waHL_,}\m,_ \&3 .

FORER, FABRBIAZIZOVTHEE L#
Iz AEELERFBEOLRIOE, IV AT
O—L{HEELDLI L AFO— L{ETH 7. #l
FHIIBWTi, #3270 — LfE150me/dlk
OB O — FlEid, 150-219mg/dld IE
HEIZ AT, B¥TI131.32 (95%CL: 1.10-1.57),
ETI31.59 (95%CI:1.15-2.20) Th-7:. #%
ElzpBWwTIid, LDLI L A7 0—AfH112mg/dl
FiMOERMBEO HF— FlEid, 112-140mg/dlD
E#flict<THUTE1.21 (95%CI: 1.07-

1.38), Lt Ci31.23 (95%CI: 1.05-1.43) TH
i

LAaL, #alLA5ya—i, LDLOL X770
— b, ENRTELIESROSER TIRVFNL -
PO F e,

BB L UHDLI L AT O —LI201T
RHEELRHEFRIIR N Eh 7,

WAL, T4 ~FBIIRTEBY, HibEE

FHAL L UBERMMEAA C B THBRORRD
E&iL%ﬁjbem] LB L ULDL2 L AT

—LORERTHEIIGONY — FRAERES
ﬂt.L#L,ﬁ:bxfnww,uanz

7o -, BRELEROSERTIVTRE A

#F— FHIEET L7,

¥ 7o, AL & Rk, SBALEIT S SRR B
FUHDLZ L A5 10— M:owcziﬂﬁﬁ.&ti&‘l{eﬁ
BRONL D1,

z =B

DANVCEBRTZ LI L AT —
+hHI &

VDT
(pre-clinical cancer effect) [J{ZITH]
BEWhwnEEZ SR TWAY, FIC, hlidH
BRI L AARE ) Ay OB 4
foo, BgM 2 L LEMAHBONAREBIZOV
THEM L7, BE2T, Fl, BSTEEEK,
MI, BREEHE, B EE O S/EFEREL
CoxltfiNnH¥— FEFNLIZL AHEFERIT T
7o, HELZRHEG, aLAFa—LfliE P,
FRFIZASA RIS R D L9 G- CDE[M}' L
WWf*ﬁm%LuV ETHHIR HDHI L
R B R AT thﬁ’:, ﬁa/x— o] 4,
BMI, fiiifEYBOrARBE~OHELM
& hsm

’)k

bl ETHhoai,

CoxHBl N — FEFILIZ L B EFRIT O
®, MiFREHE & 4° m-ﬁffﬂlx’/@)mﬁl"nu%
Lk GIEFMEIZE LT A YD ELRBMAELY
%utmu,%sz%u~wﬁmﬁ%un:
LAFTO—VIREHETH 7. TCIZOoWTIE,
Wi, 1.32 (95%CI: 1.10-1.57), LTIt
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118 [ Aee — - §AKEL - TUMGERL - BWERE - BRI
#F6 HDLOLZA7O-IDOH AREBICITT 2 EGRFRAE/NY — FH

HDL-C* (mg/dl) 5 _ £

HHA ~39 0.89 (0.64-1.22) 0.76 (0.49-1.18)
40~60 1.00 1.00

61~ 0.88 (0.67-1.15) 0.90 (0.68-1.18)

KNI 2% A ~39 1.19 (0.81-1.77) 1.31 (0.85-2.01)
40~ 60 1.00 1.00

61~ 0.98 (0.68-1.40) 1.16 (0.86-1.57)

LA RAA ~39 1.03 (0.84-1.26) 0.92 (0.70-1.20)
40~60 1.00 1.00

61~ 0.92 (0.77-1.10) 1.00 (0.84-1.20)

fili s A ~39 1.09 (0.74-1.61) 1.36 (0.78-2.37)
40~60 1.00 1.00

61~ 0.88 (0.62-1.24) 1.15 (0.77-1.72)

B2 RS AT A ~39 1.08 (0.89-1.30) 0.84 (0.63-1.13)
40~60 1.00 1.00

61~ 0.91 (0.77-1.08) 0.93 (0.77-1.13)

RN T ke, fREERERE, BMI, SUETE, SRR (S - JEMuE - pient)

a) JHILEARAA A, B, &M, o8, R, 0T, HBEo&0TA

b) PRIEREEATA DR - NHBE, foE, 15, AVEE, BEEE, WRUE, M, EERRO&ATA, 1I0LIE
§ HDL-C: High Density Lipoprotein Cholesterol

R7 BRBLIEROF AREICNT 2 BARNAEENY — KL

BRI Z i

HhA ~2.9 1.00 1.00
3.0~ 0.96 (0.75-1.22) 0.98 (0.75-1.27)

F AT A ~2.9 1.00 1.00
3.0~ 1.09 (0.79-1.50) 0.91 (0.69-1.21)

HILEERAAY ~29 1.00 1.00
3.0~ 0.90 (0.77-1.06) 0.86 (0.72-1.01)

i % A ~2.9 1.00 1.00
3.0~ 0.90 (0.66-1.23) 1.28 (0.88-1.85)

WAL A E AT ALY ~2.9 1.00 1.00
3.0~ 0.85 (0.73-0.99) 0.96 (0.80-1.14)

MR T Filn, WSTHEPIR, BMI, SINEE, SRS (B2 - JERuE - gieE)

a) LR RATA D FCE, W, K, OB, AT, AHEE-ADAT, RO BATA

b) BRREREATA CLIRE - WABR, fLf, W, AFDE, BEDR, WROH, BE, BEREO&ATA, (10
§ BpARE{LfE ¥ . (TC—HDL-C)/HDL-C

1.59 (95%CI: 1.15-2.20) @) A 7 Mhn4% il 7-. A7 EMEES L, B L, HLRRIABL
LDL-Ciz>wTid, B#Ti31.21 (95%CIL: 1.07- T ORRIERE DA B VT TC, LDL-CIRiT
1.38), M Ti31.23 (95%CIL: 1.05-1.43) @) FEO#RESER LN,
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- LDL-C* (mg/dl) % - ko
HATA ~149 1.22 (0.93-1.59) 1.08 (0.78-1.48)
150~ 219 1.00 1.00
220~ 1.21 (0.89-1.63) 0.82 (0.61-1.10)
KBhs A ~149 0.98 (0.70-1.38) 0.85 (0.58-1.26)
150~219 1.00 1.00
220~ 0.77 (0.51-1.15) 1.02 (0.75-1.39)
L Rnt A ~149 1.33 (1.12-1.58) 1.22 (1.00-1.50)
150~219 1.00 1.00
220~ 0.95 (0.77-1.17) 0.91 (0.75-1.09)
BtiA¥ A ~149 1.42 (1.01-1.99) 1.23 (0.74-2.05)
150~219 1.00 1.00
220~ 0.83 (0.54-1.29) 1.15 (0.73-1.81)
PR 7 A ~149 1.43 (1.21-1.69) 1.32 (1.06-1.64)
150~219 1.00 1.00
220~ 1.05 (0.86-1.28) 0.91 (0.74-1.12)

FEERT R, BSZHME BMI, AGEENL, SR (B - JREUE - RIRE)
al LR AATA ML, M, ASNS, R, AFBE IREE-INEE, WO B ATA

b) BUREATA C CINE - UEET, fE, W, AT, TEBE, kU,
8 LDL-C: Low Density Lipoprotein Cholesterol

MiFAEE L ATARE - L ORRIZMET L9EE
WAFTElE S v, e TH, TCIRMEN D ARE I
LY AT &M T 5 & T HHEAB e
LaL, EFARTICHMT AHENIILEALT,
PARBIZHT 2 0L v, /4, AR
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ZMAT Y STV AA, BERLEAA DT
ZOWTRFANTHETIE VA 2 7 DAt
ExhATWE®, 3523, RMEREL L
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URBETRCENBECBITAETY, A
D B L o ot s Wl B4R S = 4 AL

BIEHIHIZ10ED» 5158 LT 58 ENF L VDT,
AFRICBVT L FHEHEHMEIZIZEI0ETH
SO THBENEBOoMEIZbLWEER S,

ML A5 - LOFARE~OEEIZD
W, olid, EI VAT I —ILHAEIZ & D AT
ADSEINT 2 D0E, ML A7 00— LREIZ
L AMEOELIZ L 2FAOFESEH SN T
wahnm A—oisit, KRI b ATO—IMAEL
L AREREORTIVAOREEMES D &F
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DAZAmELEVT, A MEY H 5.
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A AT RS ENED, TOMEMRIIATF
YORMABVEAN Az e EbLEVAZ EETRL
b Tid e L, b LAaRMEOEBO TN
DAL AP B E LT, AYFVHHON
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Ll

fit s, #abAFo—nL, LDLIVATO—
v, BREILIEROSER TV —F
WRIET L, EviiliEdes. BV
T b 5 CRIMOFERDIR S 05w,

LA L, &A%l B CH i3 £ O'HDL
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Risk Factors of Multiple Primary Cancers in Tottori Prefecture

Mikizo OKAMOTO, Yasue SUZUKI, Michihiro NISHIDA,
Yoneatsu OSAKI, Takuji KISHIMOTO

Diviston of Environmental and Preventive Medicine,
Department of Soecial Medicine, Faculty of Medicine, Tottori University,
86 Nishimachi, Yonago 683-8503, Tottori, Japan

ABSTRACT

Data from the Cancer Registry in Tottori Prefecture (1979-2003) were cross-checked with
those from health examinations in municipalities of residents more than 40 years old (1992-
2000), and risk factors of multiple primary cancers were explored in 258 patients. Multiple pri-
mary cancers were diagnosed according to the definition of the IARC/IACR. The number of sin-
gle cancer patients was 2,637, and that of non-cancer subjects was 32,333. Characteristically,
multiple primary cancers developed 4 times more frequently in men, and were associated with
fewer health examinations. Regarding lifestyles, the percentage of heavy drinkers consuming
over 540 ml of sake daily, smokers, and ex-smokers was significantly higher. The proportion of
hypertensives and hypocholesterolemic subjects (<150 mg/dl}] was also significantly higher.
Furthermore, binomial logistic regression analysis showed that men had a higher incidence of
multiple primary cancers (odds ratios, 4.30 for non-cancers and 2.05 for single cancers), and
subjects over 70 years had the highest risk (odds ratio, 7.89). The odds ratios of smoking and
hypocholesterolemia for non-cancers were 1.66 and 1.93, respectively. These results suggest that
the development of multiple primary cancers is influenced by gender, age, and smoking or
hypocholesterolemia. It is important to clarify the risk factors more precisely in more cases in
the future. (Accepted on April 1, 2008)

Key words : Multiple primary cancers, Risk factors, Drinking, Smoking, Hypocholesterolemia
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70+ 1,825 308 55 2,188
it 10,623 1,346 178 12,147
—49 3,458 100 2 3,560
—59 5,804 307 18 6,129
T —69 9,139 611 40 9,790
70+ 3,309 273 20 3,602
&8 21,710 1,291 80 23,081
GE) ZEATAITIIEINA (10, &4) BLEE4HFA (B L&D

*2 ZEXPHMEREH Fi - REQVS L UEEBIES

AR S £ R
oW b TIirvoBR

kA CTHE 60.9 36 1511

(R 7 9.6 2.3 357.6

¥ 32,333 32,333 28,653

BotA Pl 64.4 3.7 280.1

FEHE {7 7.9 28 440.8

55 2,637 2,637 2,381

SEAA T 66.0 3.5 389.8

e g 2.0 480.1

%= 258 258 231
ERPER I IT B L L60IH IR L E D » 1. <, AL AT 0= L TIE150mg/dlEL FOAE
#2013, BEHFAOEEERTLOT, OESSE TLATO—-ILOEEFI2.0%TIEIFALILE
O ERITFY66.0L7.7E Tl b i, 3% BBVl EPrPEo LN, MRS CIEam
A 3520 TR L LAY, SRiERER O(EERE=110mg/d]l, = 140mg/dl) #°
(7Y 2= IRLE < FH389.8+ 7.8%, SMAEGHOEEGA4.5%T, FEHFADH

480.1THh »72. o d, HERERZIES D&
K&, RIBEID LY H o1, R3E, HiEH
BBLUME, 2L A7o0—0, MEE PiEs

ZEVAOMEL 7 D AEFLEERTHE. %
BEHAABST ORI, SEYHE, REYEE LM
HE B350 L0ERHHAL, EFALTRI

MLT (3.1%), MEE L, FEHATA14.2%I248F L
T (32.9%), pikafEEx, JFAA8LI%IZH LT

(17.3%) OFEETHWIFhiFGE a7, F
METIIERERAABEDERE - BMEED
#613£30.6%, MIMERMIZ17.3%TIELALD

<+
T

GEhbEdo7. BEETIE, FEF/ABRES
BT (BMI=25) 47 < (16.7%), &
{£F (BMI<18.5) 2% -7 (10.5%).
ZEHNPAOBEER I ZOWTHGF T 276 I
1:1-’/'7\7" v 2 ARG EHG, EFABLUHE
BBAIKTLEENFABEDL » Xk ERKD /-
m?a‘%c 4ThAH, TV, HHITEBEIZBNTIF
DAIZH L TOR=4.30(3.30-5.61), HLEAAIZ
AL TOR=2.05(1.55-2.70) TLHIHBETH-
HERRER D TIZIED A L TERTOERK
M ThHET, £ I270@RL LA'OR=7.89
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76

] A= - FRARHEEL - MIHiEsL - Rk AT -

A

£3 4AZTEEHIVCOE-LILATO-NESEHNFADRRE

I 1
34 i

3L

BRAET A
JEw

L1
il B

LT 535
T
BESRE - B
(JEiG#E)
B G

BalAFu—ib
KoL A7FOo— WL
(=150mg/dl)
EalARFR=l
(=220mg/dl)
BT e AT Ok
ikl

i B e
2 1L 4

(7ERERE = 110mg/d]
B EF=140mg/dl)

LR AT

A 6
R E
(18.5=BMI<25)
19N
(BMI<18.5)
I
(BMI=25)

JI?’J‘/\J_

31,778
98.3%
bbo
1.7%

22,275
77.7%
4,055
14.2%
2,323
8.1%

20,238
62.6%
7,536
23.3%
4,559
14.1%

19,161
59.3%
1,376
4.3%
10,940
33.8%
850
2.6%

18,507
92.2%
1,078
5.4%
491
2.4%

23,556
72.9%
2152
6.7%
6,620
20.5%

B hA FENA

A=

(i =} B
2,572 250 34,600
97.5% 96.9% 98.2%
65 3 628
2.5% 3.1% 1.8%
1,482 115 23,872
62.2% 49.8% 76.4%
564 76 4,695
23.7% 32.9% 15.0%
335 40 2,698
14.1% 17.3% 8.6%
1,504 131 21,873
57.0% 50.8% 62.1%
694 79 8,309
26.3% 30.6% 23.6%
439 48 5,046
16.6% 18.6% 14.3%
1,611 158 20,930
61.2% 61.2% 59.4%
186 31 1,593
7.1% 12.0% 4.5%
785 64 11,749
29.8% 24.8% 33.5%
52 5 907
2.0% 1.9% 2.6%
1,436 135 20,078
88.6% 87.7% 91.9%
128 12 1,218
7.9% 7.8% 5.6%
B 7 555
3.5% 4.5% 2.5%
1,907 188 25,651
72.3% 72.9% 72.8%
223 27 2,402
8.5% 10.5% 6.8%
507 43 7,170
19.2% 16.7% 20.4%
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