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Effect of obesity on prognosis of breast cancer patients treated with breast conserving therapy

CHEN Li-na, YU Zhi—hao, WANG Xin

(The First Department of Breast Cancer, Cancer Institude and Hospital, Tianjin Medical University, National Clinical Research Center for
Cancer, Tianjin Key Laboratory of Cancer Prevention and Therapy, Tianjin’s Clinical Research Center for Cancer, Key Laboratory of
Breast Cancer Prevention and Therapy, Ministry of Education, Tianjin 300060, China )

Abstract Objective: To analyze the prognosis of breast cancer patients receiving breast conserving treatment according to their body
mass index (BMI). Methods: Clinical data of 716 patients with breast conserving therapy were analyzed retrospectively. According to BMI
when breast cancer was diagnosed, three groups were defined: 384 cases were with BMI <24 kg/m* (normal weight group), 237 cases were
24 kg/m’< BMI <28 kg/m* (overweight group) and 95 cases were BMI =28 kg/m® (obesity group). Clinicopathological characteristics and
survival of the three groups were compared. Results:Patients with BMI =28 kg/m? tended to have larger tumors, positive lymph nodes
metastasis and advanced disease. Moreover, the proportion of patients with positive margins was also higher in patients with BMI =28 kg/m”
In addition, more patients with BMI =28 kg/m* did not undergo chemotherapy or radiotherapy, compared with other two groups. The 5—year
local recurrence—free survival were 92.7% ,91.1% ,76.8% for patients with BMI <24 kg/m? 24 kg/m*<BMI <28 kg/m?, BMI =28 kg/m’,
respectively (P < 0.001). Five—year distant metastasis—free survival were 93.5%, 86.9%, 77.9% for patients with BMI<24 kg/m?, 24 kg/
m*< BMI<28 kg/m? BMI =28 kg/m? respectively (P < 0.001). Five—year overall survival were 96.9%, 92.4%, 89.5% for patients with
BMI<24 kg/m? 24 kg/m*< BMI <28 kg/m? BMI =28 kg/m? respectively (P = 0.006). Multivariate analysis showed that 5—year local
recurrence risks significantly decreased in patients with BMI<24 kg/m* and 24 kg/m?<BMI <28 kg/m? compared with that of patients with
BMI =28 kg/m? while the risk of breast cancer mortality did not significantly decrease. Besides, the risk of metastasis in patients with BMI
<24 kg/m? significantly decreased as compared to that of patients with BMI =28 kg/m* Conclusion: The risks of 5—year local recurrence
and distant metastasis in obese patients (BMI =28 kg/m?) after breast conserving treatment are relatively high, while the risk of mortality
within 5 years may not significantly increase.

Key words breast cancer;breast conserving therapy ; obesity ; body mass index; local recurrence; distant metastasis ; mortality

AL TURBC OSBRI PN S TR AR 51 . ot
— S B2 BLRZ AT 10 % e | AT A 35 A
CETE EEARAEGADRR S1e2a7e) 35 ARG A B AR 5

EE B BRFIPR(1983-), &, ML 7%, R 5 16 : FLAR AP S 7 N . . e
3—‘,@1%”5%35&, E—mail: Wangxin@tjmuch.como Eﬁ%%ﬁ%ﬂg%%m, HEH#%&*&IE_I:J?@?% HUE‘:‘FL




553 R B0 , 45 I o £ L 1 7 L RO 6 35 TOUI B4 52 1) 3 209

R V0 o DXL 348 v 9 A O, A SR HiE 2 3L
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1.2 % BMITFET AR R (kg3 ErPFJ7 (m?),

BMI 443281 AR i S JE - BMI < 18.5 kg/m?; IE
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kg/m?, BMI “E-X{E Ky 24.0 kg/m?,  HFMHEER N
BMI < 24 kg/m> 41 /i 53.6% (384/716),24 kg/m® <
BMI< 28 kg/m® 4 /5 33.1%(237/716) ,BMI = 28 kg/
m® 4117 13.3%(95/716). 1£ BMI = 28 ke/m® 4135
W, = 56 % HRE HLBIR 42.19%(40/95) , EL 4125 R
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ELEE RN 1~3 T2 =4 1 Hu A5 53 51K 20.0%(19/
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Tab1 Comparison of clinicopathological characteristics among patients with breast—conserving treatment according to the BMI

BMI<24 kg/m’ 24 kg/m*<BMI<28 kg/m’ BMI=28 kg/m’
I RS AR ZH(n=384) 2 (n=237) 2 (n=95) P
n % n % n %
A <35 83 21.6 21 8.9 0 0.0 <0.001
36~55 % 268 69.8 156 65.8 55 57.9
=56 % 33 8.6 60 253 40 42.1
I & 305 79.4 136 574 34 35.8 <0.001
2 79 20.6 101 426 61 64.2
WL T 309 80.4 177 74.6 67 70.5 0.032
1~3 4 64 16.7 44 18.6 19 20.0
=44 11 2.9 16 6.8 9 9.5
R/ < 2em 286 745 149 62.9 53 55.8 <0.001
>2cm 98 25.5 88 37.1 42 442
TNM 53 1 247 64.3 115 485 35 36.8 <0.001
I~ 137 35.7 122 51.5 60 63.2
SREIEAL R 285 742 180 75.9 73 76.8 0.817
HAlb 99 25.8 57 24.1 22 232
HAFG5 1 62 16.1 40 16.9 11 11.6 0.180
I 267 69.5 150 63.3 63 66.3
| 55 14.3 47 19.8 21 22.1
MESEZIR B 240 62.5 145 61.2 61 64.2 0.869
A 144 37.5 92 38.8 34 35.8
ZPRE AR B 230 59.9 154 65.0 57 60.0 0.424
I 154 40.1 83 35.0 38 40.0
HER2 FHE 78 20.3 45 19.0 14 14.7 0.464
[ 306 79.7 192 81.0 81 85.3
FARYIZ FHE 2 0.5 7 3.0 3 32 0.035
B 382 99.5 230 97.0 92 96.8
R 2 374 97.4 224 94.5 82 86.3 <0.001
g 10 2.6 13 5.5 13 13.7
T = 376 97.9 230 97.0 87 91.6 0.007
& 8 2.1 7 3.0 8 8.4
NAFINRYT & 251 65.4 163 68.8 61 64.2 0.611
& 133 34.6 74 312 34 35.8
a b c
1.0
E @ 0.8
ﬁ 0.6 § 0.6 ﬁ 0.6
® -—- BMI<24 kg/m* 41 & -~ BMI<24 kg/m* 41 e - BMI<24 kg/m* 41
7z 049 — 24 kg/m*< BMI<28 kg/m* 41 = 0.4 — 24 ke/m*< BMI<28 ke/m* 41 1 047 — 24 keg/m*<BMI<28 kg/m’ 41
g 0p) T BMIZ28 ket 21 ‘3 00 T BMIZ28 ke 41 & 0pd 7 BMIZ28 ke’ 41
B P<0.001 w7 P<0.001 <7 P=0.006
0.0 . : . 0. . , . 0.0 : . .
0 20 40 60 0 20 40 60 0 20 40 60
Rt a1/ A Rt i)/ A BTl A

a. 5 AT R B AEATIRER s b. S AFETCIEAN AL AR AT N ER s .5 AR B EAF 2R
B 1 7FE BMIREETHIEE Kaplan-Meier £77 %k

Fig1 Kaplan—Meier survival curves of patients with breast conserving treatment according to the BMI of breast cancer
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R ZRIIME DI R, R s24by7 T s 4y
WIRTT B FLRR i R S AR R A R R (P<
0.05) o 17 83 K B 45 55 A% B \TNM. 43 33 A X B
AR VIS BAPE R 4% =2 A7 ST Y
FLIRE R 5 I RS R B 5 (P<0.05) o IR E3 Itk
ELA5HE RS BAME "TNM 43 WIAHXT 6 20 222 900 e
i35 & R NN & B N R i =0 570 g A i
WARYT R FL I BB TR TR = (P<0.05) (R 2).

24 FZRFEH HREESHrH P <0.100 1A
RYIA Cox FLBIABHAI AT 2 R b 45 R4
x2

7,5 BMI = 28 kg/m? ZH 8 FHAH L, BMI <24 kg/m* F,
B B E ARG 5 4R R kXS (HR=0.373,
P =0.001) Mt A% # (HR=0.362, P=0.003 ) XU )
i FEAIG, 24 kg/m>< BMI<28 kg/m? 4135 5 4F )
B AL & VRS I 3 R IR (HR =0.405, P=0.004 ).
BMI =28 kg/m? NERFLIGIT B 5 S AEFRM
ST FUF R (P=0.106) o kL Z55F6 8 81250027
DG RS R B HOT RARFLIRTT B 5 F R
W ST TR D2 T 20 2 24 40 ) K S 15 0T 7 S R
FLIRTT S 5 AFImAN RS S UG T2 ik 45
A% HBUEYO SR BT R FLIRIT B E 5 AR
FLAREAR DG T S, TR 2, I3 3.,

REBTEE S FRMLERETFR RIZAEBREGFRR BEFENEE RS (%)

Tab 2 Univariate analysis of predictors for 5—year localregional relapse—free survival, distant metastasis—free survival and overall survival of

patients after breast—conserving treatment( % )

Ik Ao HA AR n P BER L 22405 P SEAER% P

BMI/(kg/m®) <24 384 92.7 <0.001 93.5 <0.001 96.9 0.006
24 <BMI<28 237 91.1 86.9 92.4
=28 95 76.8 77.9 89.5

A1 <35 104 86.5 0.119 88.5 0.075 95.2 0.319
36~55 479 91.6 90.8 95.0
=56 133 87.2 84.2 91.7

“#i sz g 475 90.7 0.398 90.1 0.279 95.2 0.220
= 241 88.8 87.6 92.9

NSRS 2 A 553 91.9 0.002 91.3 0.002 96.0 <0.001
1~3 4~ 127 85.8 83.5 91.3
=4/ 36 71.8 77.8 80.6

Mg R/ NMem < 2 488 90.8 0.367 90.6 0.108 94.9 0.435
>2 228 88.6 86.4 93.4

TNM 41 I 397 92.2 0.036 92.4 0.003 96.0 0.044
I~ 319 87.5 85.3 92.5

FEHLSEAR R 538 90.0 0.845 89.4 0.800 93.9 0.275
FAth 178 90.4 88.8 96.1

B | I 113 94.7 <0.001 94.7 0.003 97.3 0.018
I 480 91.5 90.0 95.0
i} 123 80.5 81.3 89.4

a2 AR B 446 91.5 0.095 89.9 0.441 95.7 0.045
03 270 87.8 88.1 92.2

TP E AR A 441 92.1 0.020 90.5 0.163 95.9 0.025
[l 275 86.9 87.3 92.0

HER2 FAE 137 89.8 0.862 87.6 0.478 92.7 0.318
[l 579 90.2 89.6 94.8

FARYZ {3 704 90.5 0.002 89.8 <0.001 94.6 0.067
PR 12 66.7 58.3 83.3

VN % i 680 90.6 0.039 90.6 <0.001 94.7 0.131
Jc 36 80.6 63.9 88.9

e H 693 91.1 <0.001 90.5 <0.001 95.2 <0.001
Jo 23 60.9 52.2 69.2

NIRRT A 475 91.8 0.027 90.3 0.189 96.0 0.010
I 241 86.7 87.1 91.3
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Tab 3 Multivariate analysis of 5—year localregional relapse, distant metastasis and mortality of patients after breast—conserving treatment

P JRiti A R KBS A RS IR » HET XU »
HR(95% CI) HR(95% CI) HR(95% CI)

BMI/(kg/m?) 0.002 0.010 0.106
<24 vs =28 0.373 (0.206-0.678) 0.001 0.362(0.184-0.713) 0.003 0.462(0.191-1.119) 0.087
24<BMI<28 vs=28  0.405 (0.217-0.753) 0.004 0.706(0.390-1.276) 0.251 0.987(0.443-2.199) 0.975

RS % 0.222
36~55 vs <35 - 0.570(0.289-1.126) 0.106 -
=56 vs <35 0.507(0.219-1.175) 0.113

NS 0.029 0.289 0.004
1~3 4 vs G 1.627 (0.800-3.309) 0.179 1.433(0.751-2.733) 0.275 2.272(0.829-6.229) 0.111
=44 vs 3.358(1.371-8.223) 0.008 1.894(0.806-4.448) 0.143 0.655(2.185-20.272) 0.001

TNM 4348
Tos T~ 0.998(0.525-1.900) 0.996 0.762(0.419-1.387) 0.374 1.247(0.480-3.236) 0.651

G 0.006 0.043 0.090
I os I 0.248 (0.099-0.626) 0.003 0.314(0.126-0.779) 0.013 0.235(0.065-0.856) 0.028
I ws I 0.551 (0.326-0.933) 0.027 0.728(0.431-1.230) 0.236 0.747(0.360-1.551) 0.434

MR Z IR
[ vs BH 1.303(0.651-2.606) 0.454 - 1.428(0.565-3.608) 0.451

K e 4N
[ vs BH 1.662(0.896-3.082) 0.107 - 1.667(0.719-3.864) 0.233

FARIZ
[ vs BH 0.208(0.067-0.652) 0.007 0.379(0.137-1.052) 0.063 0.450(0.094-2.166) 0.320

ARIFHST
i vs T 1.777(0.659-4.793) 0.256 0.503(0.218-1.158) 0.106 -

Jjeig
A oos G 0.188(0.086-0.409) <0.001 0.270(0.122-0.598) 0.001 0.147(0.058-0.370) <0.001

AT IR
s T 0.984(0.472-2.051) 0.966 - 0.712(0.265-1.910) 0.500

TR NN FEAL RN Z TS P>0.1 AR COX 2 K2R /sl

3 itig

AB5E 716 BIATIRFLIGIT I B, BMIL =28
kg/m?® [ R AR IR AN B K, 4 28 3 Ll
PRI s BMI =28 ke/m?® [ 535 M58 Ik T 45 76 A2 BH 1
FT i LA, IR R, TNM 2 B 55 e, —
TAE = ML R TP AT A R R B, IR
(BMI =25 kg/m?) {9 i 5 4F 28 1 K (P=0.022) |, i g
ALK (P=0.027)", J3—IIE 58 A B, Bt A0 3
1 N R AR A 1 ey, 5 L i B R Bk
K Es R LSS R A ORI, A, 4 28 J5 I Lot R
BMI 4346 2w &tk (P=0.003)1" AT HIBFIT 45 5%
G FLIEA S, 10 I I P %) L B R I AR s B A
TE LLAAMURR . SR, A FSE AR AE B F LR
e A S R At £ 35 A LI T8 25 509, IeAh,
AHFFE R, BMI =28 kg/m® 1 H 2 K AT AR S 1byy &
JCTT B A 5, T RS AR 5 rp N b L AR
Ny NN TG NEY A I U B

AbgE T, ZINZ IR R, 5 BMI =28kg/m?

A £ E A, BMI <24 kg/m* #H (HR=0.373,P=0.001)
K 24 kg/m><BMI<28 kg/m® 2 (HR=0.405, P=0.004)
JREBAE e AUt 25 B AT s BMI <24 kg/m? 41 5 AR ik
R ARGt B R & (HR 0.362,P=0.003 ), {H BMI
X FLMRAE FRE S AR T AR I TG B R . SR
KT SRR BB TS C R, SCkHGE I
A—2, — RIS E PCRE(BMI= 30 kg/m®)fii
R P LR i SR DR FLIR YT R R A R AU Y ey
(HR=19.3,P <0.001)™, T, A2~ EHTE—HIA 50
PEAT PR FLBAR TG A 1 = B 2L B o vp
R, NE sl T GBS AR R I Y AR o 1
Ji&, 55 1R AR o ) AR AR L, R I B AR T
o AR I SRR ARR, T AR R TG i 22 70 M
IR, 55— R e R E R R 5, & B
JHEFLRRSEE L AR L AR AR 45 5 &2 % (HR =1.57,
P=0.02)" FATHERFLIGI T B E PR N g5ie 5
HIAR—E B —AFFT LB, A A 5 L e
5 % (HR=1.759,P=0.046) & € T-(HR=2.297,P=
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0.014) {7 S R, Gevorgyan S5 A AE
JHES R S R K BET KR e A7 O (H A 2 R
B, R 2 S B LR SR AR T KBS 1 vy, il A2
-3l VR R AR SN WSS S e St sy
BUSA RAISLSER N ER . SR, A DFFE s, i
JERE(BMI =35 ke/m?) A fif JFLA0 sl 0 2L i A
BATIRFLIBTT 5 R A R B 1 =, Ak, Ay 2
H RIS W LRI B BMI 5 LR 5 R I
FET MBI, IR IXBEWE SR 2 T7 vk L
BARUE INANGE DT 8] S 77 AR 22 57, DR
FERMARMF . AWESE R M ERT ST, BEV5
B, AR R, SEARDTTE R4S
B R AT X R FLIG YT R U A0
AT S FUR R T 0GR M Rk L (HLOC
TR e FL IR TS ROALH SRl il . A iA
hie DNA HUEEAL s 1 AL AL IR S AR AR 2
] S 281, AT 225 AR, BMI 5 B &
g AU A2 & S E T AU 38 =, 1T R 5 A0 R
BB EAN SN Db A S AN S S S T W 7 )
FERAK P AL R R AU
7 AL 0 R O R R R T RE RS S T
FIE PR S T 5 O 2
25 LRIk SR FUNRR B P A b Sz A
WE . MEANTE o LU 8 5 RFLIG) T s
JRrtiR 52 e B S A B R IRV 50 vy, EHLAE T UK I o
BN, 2T H AT T AE X R LAY T B BUS 520
AIRITSE i 20, LG AN BERE L JEAE S PR LR YT Y
A8 RE, BEPREFL R R rT s P R LAY o Tr
Kok B Z O BFFE T AL S PR LR TS C R kAT
FIRAMRDT
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