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Multivariate Analysis of Factors Influencing on Preoperative Chemotherapy Response for
Osteosarcoma

YU Xiu-chun', WANG Wei?

Orthopedic Department , The General Hospital of Jinan military commanding region » Jinan 250031 ,China

Abstract: Objective  To study the correlation between tumor cell necrosis rate (TCNR) and the possible
factors influencing preoperative chemotherapy response for osteosarcoma, with multivariate and univaried
analysis, and to investigate the value of those factors in predicting the chemotherapy response. Methods
Using clinic opatholigical date of 40 patients with osteosarcoma in our hospital treated with preoperative
chemotherapy, the factors such as gender, age, location, duration of symptoms, tumor volume, pre- and
post-chemotherapy AKP and LDH, the expression of Pgp before treatment, chemotherapy protocol, the
lowest level of blood leucocytes and lymphocyte after chemotherapy, and the type of x-ray appearance,
were analyzed and evaluated TCNR after operation. and demanding the influencing pre- and post-chemo-
therapy changes of the above factors on chemotherapy response with multivariate logistic regression. Re-
sults Among 40 patients, 24 with TCNR above 90% ( 60% ). We found that, with univaried factor a-
nalysis and multivariate non-conditional logistic regression analysis, the relationship existed between TC-
NR and tumor volume, post-chemotherapy AKP, the lowest level of post-chemotherapy peripheral blood
leucocytes and chemotherapy protocol. Conclusion The major factors influencing preoperative chemo-
therapy response were tumor volume, post-chemotherapy AKP, the lowest level of post-chemotherapy
peripheral blood leucocytes and chemotherapy protocol. Larger tumor volume and higher post-chemother-
apy AKP were risk factors and predicted poor chemotherapy response. The lowest level of post-chemo-
therapy blood leucocytes could reflect the chemotherapy response indirectly; the chemotherapy response
of DIA protocol was much better than that of MMIA.
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The tumor length (a) was measured in coronal section. Tumor
width (b) and depth (c¢) were measured in axial sections. Tumor
volume (V) calculated from the three parameters, i.e. , a: length,

b: width, and c: depth, by the ellipsoid formula: v= rabc/6
E1 MEERitEREE

Figure 1 Method of calculation for tumor volume

JEE IR /IN LRI R R | R K AR 5K R ST T
SN ARYT 2 PRI TR AT RO IR TS bR T
il ER AL, I RVEM POCTR A (bRt
PRI AN T B (R 5 F e R S G2 g sl ar 2 i
QRN VNN WA W R N 3] € = 4
AH 5 0 R DG T B B A s AR R Z A R
POCTR 2,

1.2.5 Qe

ST RIS 5 AT X R DA i IR 25 7 L,
FART 0I5 9 A8 5 05 1 AR AR X R R BTN
POCTR - (A 131170 AT I 98 728 3 FBL 45 /1N »
e 70 S5 O » 655 Ak 358 L B D A R B, 2 4
I JH 2 o e R /N B B N 92 A 5 ) 22 AT
 POCTR 2%,

1.2.6 {IF & MMIA H%&

FLARZGY 2 % R0 & N 7 vk S SR i A
A1, DIA J5 % i 41 (DDP) | 55 35 5 Bk i
(IFO) K P72 (ADMD 4L %, FHZ0F : o5 4 7
DDP, [6]f% 1 )5, 457 IFO.ADM, N 1 7 #E, 2
JA% T4 2 97 B 4kyY . & DDP: 120 mg/m*, 4~
6 /NEFE A, IFO F1 ADM 150 4 . FH 24 I 6]} )7
%[F MMIA 74,

1.2.7 4MEIL AKP,LDH

A7 S % 220 40 JF 1. AKPLLDH, 47 7%
FRI7 R 5 3.5 KA ML H KL, FEAR T 1 40 i B i 7
BE A AT 2. 0 X 10° /L 4T G-CSF, 3f
P Bt 52 A L R 25 T A LIRYT s e sl r ad
T2 0 % b EEL 4 B %) e AP AP
1.3 Gl

KT R o3 AT A o3 AR B O PR ) o 5 A8



FPRBI BT 2009 £ 36 555 10 B

+ 865 -

PO xs ETT T %6 % X R R B 2K R | x5 1L I i
Pgp H2218) 5 TCNR (A M: s RIS FEAR ¢ K
55 3 AT A AR AR B (6 AR | %o - BRIZ B[R] | x
JAART  xo o IBITHIT G AKP Fil LDH . x0T J5 F 40
L BARAE AN x4 A7 S bR EL 40 A A9 B AR {ED 5 TCNR
(YRR S s SR FHC AT ¢ Ao 36 L5 B8 3 AT T 5 AKP
F1 LDH #9728 1k FORH 6% 5 R AR 45 F Logistic 1]
VA7 50 B 12 T 48 bR X TCNR (520, SR
SPSS10. 0 F b3,

2 BB
2.1 —J&k%h

P BB R e BT . ARIT IR 35 Bl
PRI AR AR B A 0 5 5 ) 2 A TP i 5 3L
1B ET SiE PRI AT AR IR s R 3
PEBAT ;2 BIIR B Lo 28 AT 5 B R SRR 4K
L B I EE 5 2 6 RE R S PRV AR R A 4
P I 4K

XA BRI T RS X 4R, 18 i B B IR R
H,2 1R BN POCTR 2253 46 Y7 A J5 o f A8
1513 ] 30 &y POCTR 4, 19 BIR & 1k B N &
H1,3 i) POCTR 225 4 #l4by7 /i J5 JoBH B A8 1k 12
%] POCTR #f-. 3 Bl k& RIE 1 k7 5%
BRI, IR BT ) 2 A BT & IR B
BT AT I IR 10 25 A0 O e A N S Vs R
IR WL WA BT X TCHA AR 1k

A 38 BIARASRE T Bt s ]S 3424, 7 H (5~
69 H). BEVIINIEEES 14 45, 5871 11 5, 28 3 44
WIRAAE 2R 4 6 BRAT I Y™ K YDk 2 4], 4R
TREVIRE 2 B BRRE 1 (5~44) H ICRH .

A4 TCNR<C90 %616 1] (40 %) , TCNR>>90 %
24 Bl 60%)

ARI7HTE I Pep B335 40 i, 17 4 2 H
PEZRIR (42.5%),23 Bl L HPERIL (57.5%0) .
2.2 GeiteEa s
2.2.1 KA 5 TCNR ER

FE 1 R B I R AR X A YT
il Pep M55 TCNR Z B JCAHCH: s (b7 RS
TCNR FE7E R Z A 1 (P = 0. 037), 0] DIA J7
2B MMIA J57 SR8 5 A 808 K Mg 40
2.2.2 KBUERVE RS TCNR f)CHR

L LER 2, 3R TCNR 5 g (<R Aby7 5
AKP J A0 B ARAE A AEAH M fby 7 AT LDH &5
TCNR M AHSCEAE I B35 Bl (P = 0. 054) ; 4F %
B ARITHT AKP K- Aby7 e LDH K X Aby7 e
IR EL 4 B A 5 TCNR JoAd etk

Rl BENELTEE5 TCNRHXFR
Table 1 The relationship between variables and TCNR

TCNR>90%

Variables Patients Cases

% Py

X M 18 8 44. 4 0. 069(3. 300)
F 22 16 72.7

x> Distal Femur 19 11 57.9 0. 66000, 830)
Proximal Tibia 13 9 69. 2
Others 8 4 50. 0

X3 MMIA 17 7 41.2 0. 037(4. 365)
DIA 23 17 73.9

x4 Osteogenic 18 12 66. 6 0.533(1.257)
Mixed 19 11 57.9
Osteolytic 3 1 33.3

xs  Positive 17 8 47.1 0. 151(2. 063)
Negative 23 16 69. 6

F2 BHERTEE TCNREXR
Table 2 The relationship between variables and TCNR

TCNR<90% TCNR>90% t P
Xe  17.6875%7.8801 15,4167 £8.9098  0.826 0.414
X7 4,2688 %5, 9517 3.4167+3.1300 0,592

xg  267.7500 £ 115.5044 147.8542 +107. 8432 3. 349

0

0

0
Xo  283.9375%175.0674 217.7083 £147.7758 1.290 0. 205
xi0 192.0625£105. 8272 115. 1667 £ 51. 7642 3.065 0.014
xi1 o 253.56251101. 3199 201, 1250 £65. 9257 1.987 0. 054
x2 220.3125£89.4119 178, 4167£62.7028 1.745 0.089
Xi3 1.9550 £ 1. 2251 1.2946£0.6596  2.212 0.033
X4 (. 6144 £0. 2954 0.5308+0.6518  0.479 0.634

2.2.3 AkJFhiG AKP A1 LDH 284k

40 91 B 35 v AR TT R AKP 12 5] 1E 8 (<150
IU/L),28 fiil3# &5 (=150 TU/L); fky7 JF AKP 25
WIIE & 15 Bl e . AkyrRT LDH 34 4 1F % (<300
IU/L),6 fil3# e (=300 1U/L) s 4b¥7 |5 LDH 34 {4
IEH .6 il . WX ¢ kg R R 47 s AKP
K LDH ¥ 5 T ¥, 47t s AKP.LDH 257
HA G5 W3R 3:40y7 T s AKP.LDH f£7F
I (P = 0. 011, M5 R E0CR0. 398; P = 0. 000, 4
KRN0, 646) bI7THT AKP 5 LDH Z [a] 2L K4k
¥7Je AKP 5 LDH Z [R] JCAH e (P = 0. 086, P =
0.183), ILF 4,

%3 AKP #1 LDH {Lfraia iz ik
Table 3 The changes of serum AKP,
LDH in pre- and post-chemotherapy

Pre-chemotherapy Post-chemotherapy t P

AKP  244.2000 £ 160. 4564  145.9250 £ 85. 6925 4,177 (.. 000
LDH 222.1000£84. 7841  84.7841£76.3252 2.497 0.017

2.2.4 ZHRZFEIEFKM: Logistic [A1F 54T
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NR(y) A9 12 AR 5 (X1 1 Xo 3 X3+ X4 X5+ Xg v X7+ X o
Xio X1~ X3 X)) HABERY, 5| AAS & R KR P
= 0. 05, HIBRAS T AT IR K AER P =0.10, 4 A5
KA T RRIFAF T 5 RE .Y = 11, 426 — 0. 019X,
= 0.030X,, +3.560X; — 3.321 X5, & 0H i g 1
AT I5 AKP FLYT e AR fH 5 TCNR
AT % S TCNR 2IEMSC, W& 5, 8
WA AT R AR R WER 6, RPXLLERRY
TCNR JoAH A .

*®4 WrETfE AKP 0 LDH fHE X1
Table 4 The relationship of serum AKP,LDH

between pre- and post-chemotherapy

Correlation Coefficient P

Pre-and Post chemotherapy AKP 0. 398 0.011
Pre-and Post chemotherapy LDH 0. 646 0. 000
Pre-chemotherapy AKP and LDH 0.275 0. 086
Post-chemotherapy AKP and LDH 0.215 0.183

#5 ZEEIEEM Logistic AR THNFERNTE
Table 5 Variables of in Logistic analysis

Variables B Standard Error P Exp(B) Exp(®)
95% CI
Xg =0.019 0.008 0. 020 0. 981 0. 965-0. 997
X10 -0.030 0.013 0. 024 0.970 0. 946-0. 996
X3 3.560 1.683 0.034 35.160 1. 300-951. 406
Xi3 =3.321 1.570 0. 034 0. 036 0. 002-0. 784
Constant 11,426 4.685  0.015

®6 ZEEIEFKMH Logistic PRI RENFTEHNER
Table 6 Variables of in Logistic analysis

Variables Scoring P
X 0. 918 0. 338
Xo 0. 349 0. 554
Xy 0. 666 0. 415
X5 0. 401 0.527
X 0. 115 0. 734
X7 1.613 0. 204
X11 3. 400 0. 065
X14 0. 087 0. 769

2.2.5 R AT E AKP 5 TCNR fJC R

AL i 983 1R B Ry (42 ~500) cm?®, H i A FR
147.5 em?®, PL 150 cm® 4E S i 80 44 B K/ 43 Bt
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TU/L, 4%} 1E 4 41 (<150 TU/L) fH & 4l (=
150TU/I)M20 gk 7 Wi - R R IR w21 gk e
Ji AKP 1E% 53 & ATy s 2 5 ¥ 50t

222 (AR P=0. 001F1 P=0. 046) .,

F®7 HRAKPHHE TCNR X &
Table 7 The relationships betweenVOL, AKP and TCNR

TCNR>90%

Variables Patients . Y P
VOL <150cm’ 20 17 85.0 0. 001
—=150cm’ 20 7 35.0
AKP <1501U/L 25 18 72.0 0. 046
=1501U/L 15 6 40. 0
3 iFie

KT A MG IR R BE & 7T LLF POCTR,
WG X AT e 2 #4010 . Shin 2P A
il RFE AR PEH POCTR 7 3 AN AT 5E, AR 40
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AL, . Bielack 250 (R B9 & & BRI K /IN%E
RIFIFRLIEEI (P = 0. 196) . Bacci &2 fE BN
SR R AR E TCNR £7 78 A0 & Pk (P =
0.0, fEZHEm P R EAHZER (P =
0.1441), Bieling 21 R FLLL 150em? Ry FL, e 11
5 TCNR Z [\ £ 75 W] W 09 A OGP (P <
0.0001), AZHBFIE & I IhIE A F 5 POCTR & i
FHOC, 2R FRATT AR R A g, AR R 25 7 3
ARIATT 25903097 . 25 LA 150 em® V2 I AR FR
KNG TR Gev 24 43 B & B0 AR AR L /N 4]
TCNR 2254 Go 2438 S0, E B T g (R FL > 150
em’ 254 TCNR 9 fE e R 2,

Bramwell 42V BEHLAF 5T 179 518 AR B &
RIARST 7 %1 POCTR 2 % L4225 L.,
Bacci 2657 1 MTX, DDP 3 # 251697 )7 &, fin A
ADM iy = 254057 J7 %8 A TFO Ry U 254697 J7
R GZNERN =B ZMERAFRITFE X (P<
0.0001) , FRAIEEA B NSMOALST I ARG IR 2
YAt TIFO JH TR AT AL T B 45 0 B A7 Jr 28 B
MMIA J5 % 1 DIA J5 %, % i DIA J7 % POCTR
BT MMIA J7%., MFifky7 7% IFO, ADM H#
AR 22507 MTX Fil DDP f AR [R], DDP fbyripss
IRV O R S T4 BAA A BIR YT
MM s MTX 5 0977 850 = 8] A7 78 B 0] 288007
KFR» MTX Sl g/ el H 25 2E IR #2538 i POCTR
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SETE P AT T RE T B AT RE DA

ik A4 X Ah 7 24 0 1 T 245 P 2 75 5 i POC-
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