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Body Mass Index as a Risk and Prognostic 30s- and- 50s- were significantly lower in breast cancer
Factor of Breast Cancer ' patients than-those of normal women (P=0.001, 0.002).

However, those of 60s and 70s were higher in breast cancer
patients with marginal significance (P=0.159). In the pre-
menopausal patient group, BMI was associated with the
tumor size (P=0.012) and the tumor stage (P=0.018). In the

Seung Sang Ko, M.D',, Seung Ki Kim, M.D." Seung I
Kim, M.D.>, Byeong Woo Park, MD."? and Kyong Sik

Lee, MD/ post-menopausal patients, on the other hand, BMI had pos-
itive relationship “with well-differentiation of the tumor
Purpose: In order to study the effect of body mass index (P=0.025), and also showed a marginal association with
(BMI) on the risk and the prognosis of breast cancers, we estrogen receptor positivity (P=0.074). BMI did not influence
analyzed the BMI and clinico-pathological data of the breast on the outcome of premenopausal breast cancer patients but
cancer patients. We compared the BMIs of breast cancer lower BMI (underweight group) showed poorer outcome in
patients to “those of normal women and investigated the postmenopausal patients in terms of overall survival (P=
association of the BMI with the  clinico-pathological data. 0.278), locoregional relapse-free survival (P=0.581), and
Then the overall and disease-free  survial probabilities were distant relapse-free survival (P=0.040).
analyzed according to the BMI groups. Conclusions: As a breast cancer risk factor, BMI seems to
Methods: 1,201 breast cancer patients were available for the have a different association by the age. Higher BMI for the
analysis of BMI and the BMI of the normal control women 60s and 70s but lower BMI for the younger age group seems
was adopted from the report of the National Health, Nutrition to be a risk factor for the breast cancer development. In
Survey of 1998. We classified the BMI groups by he World terms of the relationship with the clinico-pathological char-
Health Organization classification as follows; BMI under 18.5 acteristics, BM| has different association by the menopausal
as under-weight group, 18.5~24.9 as the normal weight status. BMI did not influence on the outcome of premen-
group, 25~30 as the overweight group, and over 30 as the opausal breast cancer patients but lower BMI (underweight
obesity group. BMI was compared between the patient group group) showed significantly poorer outcome in postmeno-
and the control group by-age, while the correlation between pausal patients. (J Korean Surg Soc 2002;63:449-457)

BMI and the clinico-pathological -characteristics and - the

recurrence and survival rates fo.r 'each BMI‘group were Key Words: Body mass index (BMI), Risk factor, Prognostic

comparatively analyzed. The statistical analysis were per- factor. Breast cancer

formed using < test, one-way ANOVA, independent T-test, = Al R, a0 =0 ghot
. S 'ca EI'O".X‘"EOXI ,'T‘° IX!’ O:“ lxl’y [=|

and one sample T test, and the survival probabilities were

generated by Kaplan-Meier methods.

Results: The means of BMI increased by aging in both the

patients and the control group. The means of BMI of the
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ol BMI 3 #& 200 21.9+2.8, 30t 222429, 40
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Table 2. Comparison of BMI between the breast cancer patients and control group (normal women) according to age group

Breast cancer patients Normal women"
Age P value
n Mean (2=SD*) n Mean

Age group 20~29 47 219+28 1298 215 0.353
30~39 262 2221429 1460 22.8 0.001

40~49 471 235+3.0 1115 237 0.082

50~59 301 24.0+32 788 24.6 0.002

>60 120 24.7+35 942 242 0.159

*SD = standard deviation;
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71998 National health and nutrition survey-medical testing study, Ministry of health and welfare, Korea.
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Fig. 1. Overall survival curve according to body mass index. (A) Premenopause patients, (B) Postmenopause patients. There is no significant

difference between body mass index.
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Table 3. BMI distribution and relationship of BMI to other clinicopathological parameters according to menstrual status

Premenopause Postmenopause
Clinicopathological factors
n* Mean+SD ' P value n* Mean+SD" P value

T size T1 229 22529 129 243+33

T2 459 232430 186 243433

T3 75 23.1+29 0.012 18 245+3.1 0.966
Axillary node Negative 436 229+£3.0 223 243+33

Positive 390 23.1+3.1 0.448 150 243433 0.982
TNM stage 0&I 186 2254238 105 2441432

11 489 23.1+3.0 196 243+32

il 135 234433 0.018 59 240338 0.759
Histologic grade 1 66 2321434 31 254+238

2&3 138 234+238 0.746 66 239+3.1 0.025
ER' Negative 110 232437 59 237434

Positive 215 234130 0.599 105 24.7+3.1 0.074
PR} Negative 66 23.4+40 66 245+32

Positive 229 23.3+31 0.822 85 245430 0.994
CTx. ' None 259 23.1£32 193 24.6+33

Done 463 23.0+3.0 0.909 126 242+32 0.365
HRTx." None 541 229+29 173 243+3.1

Done 172 236135 0.009 135 24.6+3.5 0.366
RTx.** None 505 231+31 241 245+33

Done 207 23.0+29 0.692 74 243+34 0.635

*n = number of patients; "SD = standard deviation; "ER = estrogen receptor; PR = progesterone receptor;
endocrine therapy (Tamoxifen) treated group; **RTX. group =

treated group; YEndoTx. group =

'CTx. group = chemotherapy
radiotherapy treated group.
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Fig. 2. Loco-regional relapse free survival curve according to body mass index. (A) Premenopause patients, (B) Postmenopause patients.

There is no significant difference between body mass index.
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3. Distant relapse free survival curve according to body mass index. (A) Premenopause patients, (B) Postmenopause patients. *There
is significant differencee between under and normal group (P=0.005).
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4. Overall survival curve according to body mass index in endocrine therapy with Tamoxifen. (A) Premenopause patients, (B)

Postmenopause patients. *There is significant differencee between under and normal group (P<0.001). *There is significant
differencee between under and over group (P=0.011). *There is significant differencee between under and obesity group (P=0.046).
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Fig. 5. Loco-regional relapse free survival curve according to body mass index in endocrine therapy with Tamoxifen. (A) Premenopause
patients, (B) Postmenopause patients. There is no significant difference between body mass index.
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Fig. 6. Distant relapse free survival curve according to body mass index in endocrine therapy with Tamoxifen. (A) Premenopause patients,
(B) Postmenopause patients. *There is significant differencee between under and normal group (P=0.003).
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