HHASEE 26 (11) © 2567~2571, 19934

Cox @ il hazard model Iz & % BiE D FHRERTF Ot

BARES© v & — LA
W B BE £ LU #

RO, BEE, RERE, ) <ERE

ETBROTFRETLHRAT 5 BT, 682010ETEEAY NG I BE BRI & ST BRI 25 -
oo TRETFLUCHER, N, BER REME BESE, ). TRSE, BIREER WENE
REE, WROIFEE, H858 E8FN) v 5D, ERENETE, BESRBED1YE
HEBAK, BARBTI TR, Fi HH, A85E%% < 0RT OB 5 F X 0106 RRE
FRICABEY RO, 2EBMITE Cox DI hazard model  fL-, stepwise kDR, EEH
Vv EERE, BIREE, BEERO 6 BHIMIT LA
ETBBOFRREF & LCRIRShic, Hazardratio (FHRAERTFOESL) LEEEREEL .67, 1B
E1.53, Vv BRI, ) v HiERB1.19, BIREN1.16, BEEL.UOETH 7. Chbo
FREF L ZOERIERBC+5NETE 5,

Key words: advanced gastric cancer, prognostic factor, univariate analysis, multivariate analysis,

Cox proportional hazards model

LI
ETEROFTERT LELYHD & & 120 & /)
LFREOBRC L VEETHY, FBEHE-HE»
DEBFNETE X IHEICHER M Thbh T3, =0
HMBFHETEREROAYENETEYRL, 55
DFERISKBLTWBEEZLRDD, bFnd
HHRIOVHREIN TR VEERL SIS Eh T
V. BREOFREMTETIBE, THAYEETHLE
ZENERFLERCBHNT IO CRAL, SHOR
TERARCEBL BN TEREENET LV, L
L, FREAFCHETLIRHIOSE S SRTEETIC X
5HDC, SEEFRFC L sBHAIEET 204 CH
390 2 L CEERST A REE RS2 Cox
oD Bl hazard model® (LLF, Cox @ model & B54)
FHOCETBEROFHRRT LELALHRHAL, 2, 3
DHIRZ 2 1D THET .
MR EFiE

19764 1 A 2251991412 F ¥ CO164EM 0 B IR
Bix1,19300, ETEET8HITH 7. 5D 5 b5
B, EZE, MR 6S2AIOMITIRE NS L L,
FTHREAT & L CEEIRR G EICRE, F5, M5,
BRE WRTRE REEE V. FRE BREe
<1993 7 B 7 BRE>SJIRIZERSE  KE B

TI50 ¥EBRER4—1—22 HAHRE#Ewv 2 -
1b3soht

B AROEERE NBEONES @858 4%
FHY Y v @R, ERFEINETE, S8EmRLE
DIZEA &R UKFT LAz (Table 1),

BA BT Kaplan-Meler %512 X 9 5 4% X 0010
FEBETRLYEEL, Logrank B2k W RS L 2,

Table 1 Demographic variables of patients with
advanced gastric cancer who were entered into
the univariate and multivariate analysis

Variable Strata and scores
Age <69 years(0) or 270 years(1)
Sex | man(0) or woman(1)

localized(0) or infiltrated(1)
<8.9cm or=9.0cm
ps(—)(0) or ps(+)(1)

lyo (D), 11 (2), 1y, (3), 1y,(4)
Vascular invasion vo(1), v, (2, v,(3), v;(4)
Peritoneal dissemination | P(=)(0) or P(+)(1)

Liver metastasis H{(=>(0) or H(+)(1)

Histologic type differentiated(0),
undifferentiated(1)

n, (1), n;(2), n,(3), ns(4), n,(5)

Gross pattern
Tumor size

Serosal invasion
Lymphatic invasion

Lymphnode metastasis

Stage stage 1(1), stage 2(2)
stage 3(3), stage 4(4)
Radicality absolute curative(1)

relative curative(2)
relative noncurative(3)
absolute noncurative(4)

Numbers in parentheses are scores given for the Cox
proportional hazards model.
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Table 2 Correlation between prognostic factors
and survival rates of patients with advanced
gastric cancer —univariate analysis—

5-year

10-year

+p<0.05 **p<0.01 ***p<0.001

3.9

Factor ! Number ) p 3

Age

<§9years 520 43.2 | ns | 36.0

270years 162 | 39.2 25.4
Sex

man 458 40.0 | ns | 33.1

woman 224 46.8 36.1
Gross pattern

localized 126 63.5 | =+« 48.0

infiltrated 556 37.4 30.6
Tumor size

<8.9cm 517 47.3 | =es | 37.7

29.0cm 160 27.0 13.3
Serosal invasion |

ps(—) | 224 71.9 | 61.7

ps(+) 458 28.0 21.3
Lymphatic invasion |

Iy, 21 90.2 70.2

ly, 124 71.5 51.6

ly. | 206 50.8 40.7

lys 329 22.4 19.1
Vascular invasion

Vo 60 66.8 . 49.1

vi 220 51.8 * 41.4

v, 214 39.3 e 34.6

Vi 185 23.5 18.8
Peritoneal dissemination

P(-) 585 48.1 ‘ 39.0

P(+) 97 6.2 0
Liver metastasis ‘ ‘

H(=) 666 43.1 e 34.8

H(+) 16 0
Histologic type

differentiated 261 45.0 | ns | 34.0

undifferentiated 421 | 404 34.4
Lymphnode metastasis ‘

ny 194 76.8 62.0

n, 165 52.4 44.8

n,; 167 26.1 | ns | 17.6

n; 52 17.0 17.0

n, ‘ 25 0
Stage

stage 1 131 87.7 | +x+| T3.7

stage 2 91 63.5 | . 57.3

stage 3 255 ‘ 36.1 | == 27.1

stage 4 ‘ 205 12.9 10.2
Radicality

absolute curative 373 63.1 50.5

relative curative 105 31.0 | ns | 26.6

relative noncurative 48 | 23.1 23.1

absolute noncurative 156 | 1.9

p
|

ns

ns

ns
ns

ns
ns

ns

BHAEEE 26% 115
% 75 & #% ¥7 X Cox @ model (SAS program,
PHREG procedure, version 6.04, SASInc.,, North
Carolina, USA) ¥ A\V-CH# L. REERCRE
FAY, BIERCIEEERIT TARREYRDL10
HEED S b, ET &R OM - EBRENETE R
COHARBEIR LI, EROMBH 2 0BH T score
ELTOERR 1Lz, BEN4 ER5DHEE,
HFHESEBIC B T A Z LR HREL LY
& 5 @ score & b 24T (Table 1), Stepwise ¥£!Y
R BUTOER Y ELRATERBL, &
step & L ICfERERO. IS EOBER B FEHL, BHRENC
11ERR0.05 U To LKA BA ¢/, Hazardratio
i1 exp (Parameter), 95%fE#X ML exp (Parame-
ter+1.96SE) % EEL TRDT,

# =R

BEEMTCIER, %5, BEE ABPRE #®
EeE, v ERE BIREHE RENEERBE
WIEWHEY, 808, E8FEN) v @ik, 4
SFHETE, ARFIRBENIIHAD > b, Fi,
W3, E5ED 3EE ¥R 10EB CHEBIEE
#£%Wb7- (Table 2). £IFE O£ R FRHEZER
o T log-linear WilA L, &HEOEFMBRILE
bbbk o7z,

Cox ® model THHFLEDOIE, REE, RER
B, ) ERE, ) AESERO 4FESETI L
FHET & LTEIR X i, Hazard ratio 3EREE
E>RKBES>SFEE> ) v AESRE>BEEE> ) v
AR > BIRRE > ARME>BEROIRTH -T2
(Table 3).

Stepwise B & BRI T3, RIBE, V v ERE,
BEEE ) v HER, BREE EEEO LK
BRI E B ESIER & L TR L, RIEEE,
&k, ABRBED IERIEERECELTENZ
7z (Table 4).

Cox ® model (Stepwise ¥£) I & % F#EMHTCIL,
FEREOIEL, RIBE RERE, Vv ERE
Y v EERS, BIREE, BERD 6 ZEHHLL
BROFHBET & LERS hic, Hazard ratio i3,
WEESESRBE>S ) v AERE> ) vV HEB>#
2 > BERONE KX b -7 (Table 5),

Hazard ratio 3 F#RF (0, 1) OfEix & 55
SRFHRET 0 wx+5 FHET 1 © hazard %, F
BRIVEBINOMEMECHESIEE, 1 RS
» hazard #, ¥ FERTFHIERETH 5BHERC
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Table 3 Analysis of maximum likelihood estimates by Cox proportional
hazards model

Variable ‘ Parameter Stg;‘r%ird ‘ V‘;azld _l Eg Hrzzt?g g Con?ﬁsg/gnce
Radical 0.390966 0.07049 | 30.76079 | 0.0001 1.478 | 1.287~1.697
Serosal 0.503633 0.15712 | 10.27492 | 0.0013 1.655 |1.216~2.252
Ly-inv ‘ 0.285694 0.09217 9.60687 | 0.0019 1.331 | 1.111~1.594
Lymphnod 0.188016 0.06644 8.00773 | 0.0047 1.207 | 1.053~1.375
V-inv 0.138706 0.07228 3.68253 | 0.0550 1.149 |0.997~1.324
Size 0.034634 0.01849 3.50868 | 0.0610 1.035 |0.999~1.073
P-factor 0.225916 0.21654 1.08845 | 0.2968 1.253 | 0.820~1.916
H-factor 0.347771 0.43316 ‘ 0.64459 | 0.4221 1.416 |0.606~3.310
Gross 0.074534 0.18010 1.088 |0.765~1.549

0.22031

0.6388 |

Hazard Ratio=exp (Parameter)
95% Confidence Interval=exp (Parameter+1.96SE)

Radical : Radicality, Serosal: Serosal invasion, Ly-inv: Lymphatic invasion,
Lymphnod : Lymphnode metastasis, V-inv : Vascular invasion, P-factor : Peritoneal
dissemination, H-factor : Liver metastasis, Gross : Gross pattern

Table 4 Details of stepwise procedure

Variable

Step Scozre Pg
Entered Removed ‘ x
1 | Radical 206.4 | 0.0001
2 | Ly-inv | 44.5076 0.0001
3 | Serosal 15.4986 0.0001
4 | Lymphnod 9.1037 ‘ 0.0026
5 | V-inv ‘ 4.7023 0.0301
6 | Size 4.1680 0.0412
7 P-factor 0.8765 0.3492
8 H-factor 0.3979 0.5282
9 Gross ‘ 0.2012 0.6537
Probability of Entry=0.25 and Probability of Stay=0.15

were set for the model.
P-factor, H-factor and Gross did not meet the 0.25 level
for entry into the model.

DVCTRENcmBE L BE S D hazard % R L #-
(Table 3, 5), FHETOEEMIT 5 4B D
hazard i3, WEXIEBBFM LT LRER D3, 506
K&, Iyl ly, D2.364f%, vsid voD1.562£%, n, i n,
D2.027TFEKXE - L#EE X1z (Table 6),
Z =

ETBROTEYHEETIHE, FTHREYELETS
E2bhD 121 20RF BT 50Tl
<, ZROBTHRAFICER L BN FHRORE
DERICIEETH S, FREFOENEL, 2o
8« DIEBIICEVCTERT Z LR RE LTV B
B, FEEHCR OREYR-C, FHRIKNTS
ERFOFLEORE (EA) » BT LLEND

A1012)

Table 5 Analysis of maximum likelihood estimates by Cox proportional
hazards model —final result of stepwise method—

Variable Parameter | Stg;c(l)z;rd Vﬂ;az]d ! zg I Hrﬁ?; g | C or?ﬁstince
Radical 0.426542 0.06336 | 45.31857 | 0.0001 1.532 | 1.353~1.734
Serosal 0.512733 0.15403 | 11.08103 | 0.0009 ‘ 1.670 | 1.235~2.258
Ly-inv 0.286775 0.09035 | 10.07431 | 0.0015 1.332 | 1.116~1.580
Lymphnod 0.176656 0.06506 7.37363 | 0.0066 1.193 | 1.050~1.355
V-inv 0.148608 0.07070 4.41828 | 0.0356 1.160 | 1.010~1.333
Size 0.037213 0.01822 4.16916 | 0.0412 1.038 | 1.002~1.076

Nine variables with significant difference by univariate analysis were entered into
the Cox proportional hazards model using stepwise method. Six variables were
estimated to be the independent prognostic factors of advanced gastric cancer.
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Table 6 Hazards of each strata

Strata Hazards

Radicality

absolute curative 1

relative curative 1.532

relative noncurative 2.347

absolute noncurative 3.596
Lymphatic invasion

ly, 1

Iy, 1.332

ly, 1.775

ly, 2.364

Vascular invasion

v 1.160

Vi 1.346

1.562
Lyvmphnode metastases

Mg 1

n; 1.193

My 1.424

1.699

L 2.027
Hazard of each strata=

exp {Parameter(X,-Xo)}

Stepwise i, MELEOIE L, BIRE, #ER
B ) VAERE )V AHEYS, BIRER BEE
O 6 BHEMAMIL L TFHAT L LTERI AL, &
NSO THERTFIBERNCHIMETES
L, #RFOBEERIBRL LI —FT 5. ER
e, sk, WEMED 3EBBEEERITTRE
BEEYEDID, stepwise ETIRER I, O
BRERNES CATREELELOhA L, BEREK
WEHOETE & 3 —3 Lisu A3, stepwise B TR
HEWEBESEDO ALY ER L CEEERM THAE Z
L MRS L FEROERO MBI R-2 &, B
AUVILEERE & RS & B0 RERECHIR
B OFERYRABICESRAAL LR EBRRE
E2bh 3 NFERFALYET S, BERBVHEHTI
EFOAXIVETENLLBRAL T4, SEOK
I EE R hazard ratio 3/ S LRI E
BERFHRAFTH -1, BEEMN T LEEEI%m
Dok ioE@EE: # D TohaBETIsFE
IONEEERCHARREEELRD LA, KE 3T
BEROEERTHRETLEZLNRD,

Cox ® model # A= BROFERFBEL T,
15EE D 5 bEER, Vv fiks, #IREE, DNA

Cox @ H.4f] hazard model iz & 3 B FHRAT O

BHA£E 268 1%

ploidy D 4 HEMABIZ L THRAFTHD LOH
42 115HE 0 5 LbREME EEES, ) v HEB,
NEE, BREOSHANTEARTERRET Lo®REY,
ISEED S B ) v fiEG, LESM, WoREdE R
BE, 2REHmOSBERACEEEZYRD 0¥, 11'HE
D5 LIREE, ETE, RESE, &6k REE
DSHEENEBREATFTH B LOHEY, HHWE, VvV
SEETS, BIAE, FFED, 80HR SEBE, ¥
Mo HEENTFERTFTHD LOME"DHDID,
% #- Borrmann IV BEBicBAL T, BRBRE, BZ
B, @i, fiTRho 4RFLEELRTRETTHS

EBEIR T3,

Cox ® model i & b @ S h i FHEF IR
OERFHEH, BRI > TRER-TRFIEE
ThTwvsd, FOERE LT, SIEROREGE
DL, BEBEOXE, EFIROE, Stepwise EEOHE,
FHEAHBE S LOEERPBRIZLEDVERL-TWD
LR ENELDNRD, SEEMITCIEEOMVE
B o TFEA 4 L, Parameter DHEEEITEET
RN HEE E B 00, BERoFRYELRTHIRT
BEREE - THESMIT L b ik, Al 2L,
BEEOEERNSAXFIEEEE LEV b ONLEDN
£, VU AERE BIREBROBELENLLLHE
MM BRI D, BOEER L AR IFERHE DM
BAMEA IR, U v A HREL ) v R, REREL
BEEE, BRREIFEBOHMIIabhiL
CATHD. 2Dk 51z Cox ® model iKILRIES D
IR T VB TINNe . BN BRICBEELYE
T 5.

EABEOFRAFLFOELLEEL UK &
Ebesik e BIRT A o b ic kb, ETBBOMEE
BREAY SV L bALEIRLZ AR/ TES, MY
LEFRRT LTI 6HFD S S, RERE,
)R, ) v EER, BIREELIERELL
5 RF TR N2 B 2 DT ERVEE
EOEWERRETH DM, Fhexl, SEEEN
£ 4 K ¥ < hazard ratio d SEEREIZK TR E
FHBEERFRNBRCLI-TEREIIHEFTH
5. FREBRERTELTFRETTHH LORELS
QD MBI LL TS EEEMITNHOLATD,
HWHRBEERPRLEELTFERETF LB Z L2 EHA
Lz,

X ®&
) SEMRsE  BRREV-HN, 1K £RBKR,



19934114 11(2571)

R, 1985 9 Peto R, Pike MC, Armitage NE et al Design

2) Haraguchi M, Watanabe A, Moriguchi S et al : and analysis of randomized clinical trials re-
DNA ploidy is a major prognostic factor in quiring prolonged observation of each patient
advanced gastric carcinoma-univariate and II. Analysis and examples. Br J Cancer 35 :
multivariate analysis. Surgery 110 : 814819, 1—39, 1977
1991 10) Krall JM, Uthoff VA, Harley JB: A step-up

3) Shiu MH, Moore E, Sanders M et al : Influence procedure for selecting variables associated
of the extent of resection on survival after with survival. Biometrics 31 : 49—57, 1975
curative treatment of gastric carcinoma. Arch 1D BERZ £E BRI X AEEKFIR—HLH
Surg 122 : 1347—1351, 1987 F—FEFALERORF 7 EFTLOMB &

4 IEEES, MAER, BT #HEh | EBoOfEE SAS 7 m /5 A BHBAFHIRS, HEE, 1990,
R ICRIETET OB —Cox DB~ ~ ¥ p63—137
EFMCE B OK-432 EEAB S 0. Bt 12) BEXHE | BEDRAED b O E Ry, &
«EE 2327412746, 1990 EF, Ex, 1987, p49—149

5) &F& T, NIWEX, KERER) | BBESEY 13) Leigh JP: Assessing the importance of an
BRI R X OSEREHIR & — % B BT & independent variable in multiple regression : Is
FREFORY. HEAELE 52 stepwise unwise ? J Clin Epidemiol 41 :
1225—1230, 1991 669—677, 1988

6) InEEES, WHEE, EmEBLTEs . Borrmannd 14) Gordon T: Hazards in the use of the logistic
HEBOBRKRELOEH - TEERRE e function with special reference to data from
5 ZBRFIZOWTORS, BEALE 21 prospective cardiovascular studies. J Chronic
1946—1952, 1988 Dis 27 : 97—102, 1974

7) Iriyama K, Nishiwaki H, Mori H et al: Pre- 15) Bandoh T, Toyoshima H, Isoyama T: Total
diction of postoperative survival time by gastrectomy for gastric cancer in the elderly.
multivariate analysis in patients with advanced Surgery 109 : 136—142, 1991
cancer of the stomach. Int Surg 71 : 73—75, 16) BIAE=, FLEREE, PHEEE 30 | Cox BRILE
1986 ERT -2 -0 ERATE L), HERES

8) Cox DR: Regression models and life tables. J 3t 16:1377—1383, 1981

Roy Stat Soc B 34 : 187—220, 1972

Evaluation of Prognostic Factors of Advanced Gastric Cancer by
Cox Proportional Hazards Model

Takafumi Bandoh, Hiroshi Toyoshima and Touru Isoyama
Department of Gastroenterological Surgery, The Japanese Red Cross Medical Center

We performed a univariate and multivariate analysis of 682 patients with advanced gastric cancer and
determined its prognostic factors. The univariate analysis showed that the 5- and 10-year survival rates were
significantly different between each strata of the prognostic factors including tumors size, macroscopic pattern,
serosal invasion, lymphatic invasion, vascular invasion, peritoneal dissemination, liver metastases, lymph node
metastases, histologic stage and operative curability. Age, sex and histologic type did not change the survival rates
significantly. Multivariate analysis using Cox proportional hazards model determined curability, serosal invasion,
lymphatic invasion, lymph node metastases, vascular invasion and tumor size as the significant and independent
prognostic factors affecting advanced gastric cancers. Hazard ratios (weights of prognostic factors) were estimated
as follows: serosal invasion 1.67, curability 1.53, lymphatic invasion 1.33, lymph node metastases 1.19, vascular
invasion 1.16 and tumor size 1.04. These statistically estimated prognostic factors and weights are clinically
acceptable and useful.
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