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Chemotherapy, hormone therapy, and chemical-induced 
menopause cause weight gain, and weight gain after breast 
cancer diagnosis is associated with an increased risk for cancer 
recurrence….

Exercise as if your life depended on it. 
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국내 여성암 발생 (2021) 
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우리나라 유방암 현황

2022 유방암백서

2020년 약 3만명 발생                  40대 후반, 50대 초반에 호발          0~1기 환자가 61% 



국내 여성암 발생

Cancer over time. IARC WHO 
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Obesity as a risk factor for 
breast cancer diagnosis



Obesity as a risk factor for breast cancer 
diagnosis 
• Risk factor in postmenopausal women, KNHIS (2.7 million, 2009, 

mean FU 8.4 yrs)1)

• Obesity is associated with a more advanced breast cancer 
stage.2)

1) Park I et al. Lancet Regional Health 2021:11;100146. 
2) Lee Y et al. Clinical Breast Cancer 2021:21(6);e631



• Breast cancer diagnosed at a 
single center (N=418, 2014-2018) 

• Have higher BMI 

• More likely to have advanced dis

JS Lee. J Breast Dis 2020;8(2):108-114

Korean Obesity Index 
Standard Reference



Menopause and receptor status
폐경 전 폐경 후

Postmenopause

Picon-Ruiz M et al. CA CANCER J CLIN 2017;67:378–397



Potential mechanisms

• Difficulty of detecting a palpable mass (in low SES women) 

• High estrogen d/t elevated aromatase transcript levels by adipose tissue 

• Leptin: aromatase activity ↑ 

• Insulin signaling pathway 

• Chronic inflammation 

• Activating estrogen bioactivity by

weakening sex hormone-binding globulin 

Lee Y et al. Clinical Breast Cancer 2021;21(6):e631
Garcıa-Estevez L et al. Front Oncol 2021;11:705911



Breast cancer dx & tx
as a risk factor for obesity 

and metabolic derangement 



Breast cancer survivors gain weight 

• Breast cancer survivors with normal BMI @ AMC (N=1546), FU 5 yrs

YH Min et al. Support Care 
Cancer 2017;25:2549.



1년 뒤 체중이 증가한 사람 중 40%는 원래 체중으로, 60%는 증가 유지 

YH Min et al. Support Care Cancer 2017;25:2549.



Chemotherapy may cause wt gain 

• Meta-analysis (N=2620)

2.7 kg(95% CI 2.0-7.5) 증가 

• cyclophosphamide, methotrexate 
and 5-fluorouracil (CMF) regimes 
showed a greater weight gain. 

Berg et al. BMC Cancer 2017;17:259.



Endocrine therapy may not cause 
weight gain
• Early breast cancer cohort (N=625), FU 2 yrs

• 폐경 전 여성이 체중증가를 많이 경험한다. 

• Any ET RR=0.78(95% CI, 0.62-0.97)

Nyrop KA et al. Breast Cancer Res Treat 2020:179:709-720



Endocrine therapy may cause 
CVD/T2DM
• Korean NHID (N=133,171, 2006 ~ 2016) 

SERM use HR 

Stroke 1.20 (1.04-1.40) VTE 1.47 (1.13-1.90) T2DM 1.13 (1.05-1.21)   

AI use HR

CHD 1.22 (1.06-1.41) T2DM 1.14 (1.05-1.23)  

• Meta-analysis (15 studies) for T2DM 

유방암 환자의 당뇨병 발생률이 높았고 EE=1.23 (1.13-1.33) 

호르몬치료를 받은 유방암 환자의 당뇨병 발생률도 높았다. EE=1.23 (1.16-1.32) 

Kim JE et al. J Am Heart Ass 2022:11:e026743
Jordt N et al. Breast Cancer Res Treat 2023:202(1):11-22



Endocrine therapy and risk of metabolic 
disease 

• Estrogens and ER activation (protecting against metabolic disease) 
are disrupted with breast cancer treatment.

• T2DM due to impaired hypertrophic adipose tissue expansion? 

Thomas NS et al. Nature Reviews Endo 2024;20:16-26



Obesity as a prognostic 
factor



Recurrence of breast cancer 

• Danish Breast Cancer Group cohort
• Postmenopausal women with stage I – III, HR+, AI use (1998-2016)

• N=13,230  FU 6.2 yrs (median), recurrence 21.4/1,000 person-yr 

BMI 증가하면 재발 위험이 증가aHR 1.1    1.18   1.32    

Harbog S et al. JAMA Netw Open 2023



Survival and recurrence of breast cancer 

• Meta analysis 
(N=519,544) 

• 비만(진단 후 1년 미만 시

점의 BMI 기준)은 총사
망률, 유방암사망률, 
재발의 위험요인 

Pang Y et al. Breast Cancer 2022



Breast cancer related lymphedema

• Meta-analysis (N=8,039 pts)
Incidence of lymphedema 26% 

BMI 25-30 vs. BMI <25                   BMI 30> vs. BMI <25

• Korean National Health Insurance Service DB 
• N=34,676 (newly dx & Surgery 2017 – 2020) 
• Incidence of lymphedema 12.2% 
• BMI23, aHR = 1.16(95% CI 1.90-1.24, p<0.001) 
• Other risk factors 
Young age(60 vs. 40-59, aHR=0.88), neoadjuvant chemotherapy(aHR=1.71), adjuvant 
chemotherapy(aHR=1.16), radiotherapy(aHR=1.29)

R Wu et al. Ann Transl Med 2019
HR Ahn et al. Int J Surgery 2024



Obesity on QOL of survivors  

• Body images, sexual function, urinary incontinence 

• Neuropathy is more common in obese patients 

• Risk factor for cardiotoxicity 

• Chronic fatigue 

Sheng JY et al. Obese Breast Cancer Patients and Survivors:
Management Considerations. Oncology 2018 Aug 15;32(8):410-7.



Obesity management         
as prevention for breast 

cancer survivors



Recommendations from major cancer 
organizations 

Sheng JY et al. Oncology 2018 Aug 15;32(8):410-7.



Rehabilitation managing obesity-related 
breast cancer 

Lippi L et al. Cancers 2024;16:521



Interventions for obese BCS 

• Cochrane Database Systematic Reviews (2020) 
20 studies (N=2,028) intervention 2 wks-2 yrs, FU 3-36 mo

식사, 운동, 심리적 지지를 포함하는 다학제 접근은 대조군에 비해 

체중 감소(MD: -2.25 kg, 95% CI: -3.19 to -1.3)

BMI 감소(MD: -1.08 kg/m2, 95% CI: -1.61 to -0.56) 

허리둘레 감소 (MD:-1.73 cm, 95% CI: -3.17 to -0.29)

QOL 호전 (SMD: 0.74; 95% CI: 0.20 to 1.29) 효과를 보인다. 

Shaikh H et al. Cochrane Database of Systematic Reviews 2020, Issue 12. Art. No.: CD012110.



Dietary modification on breast cancer 
occurrence and survival

식사조절을 통해 폐경후 여성에서 유방암 발생과 그에 따른 사망
을 줄일 수 있다. 
• Women’s Health Initiative (WHI) Dietary Modification (DM) trial 

• N=48,835  19.6 yr FU

• Dietary modification for 8.5 yr (low fat intake; more fruit, vegetable, and grain intake; 
modest weight loss)

Chlebowski RT et al. J Clin Oncol 2020;38:1419-28



RCT: Lifestyle interventioin and breast 
ca outcome
• The LISA trial (Canadian Life Style Intervention in Adjuvant Treatment of Early Breast Cancer trial)

• N= 338 women (BMI 24-40 kg/m2), 2-year, telephone-based intervention (- 500 ~ 100 kcal/D), 8 yr FU  

Disease free survival HR = 0.71 (CI 0.41-1.24, P=0.23) 

Educ only 30/167 (18%) vs LS intervention 22/171 (12.9%)

Overall survival HR =0.86 (95% CI: 0.35–2.14, p = 0.74)

Terminated early due to loss of funding, lack of power 

•

Goodwin PJ et al. npj Breast Cancer 2020;6:6



Anti-obesity medicine for breast cancer 
survivors 
• No current evidence to support to use of wt loss supplements in 

cancer survivors

• Poor wt loss outcomes in breast cancer survivors on AI/AOM compared 
to patients without breast cancer history and not taking AIs.

• Use of GLP-1 RAs was significantly associated with a lower risk of all-
cause mortality among all-type cancer survivors (HR, 0.36; 95% CI, 0.25-
0.51)

Sima Fansa et al. J Endocrine Soc 2023;7(Suppl 1) A48. Endo2023 
Chen P-H et al. Cancer Res 2023;83(Suppl 7):735  



Other female-specific cancers



Obesity and female-specific cancers 

Korean NHSD (N=2.7 
million), FU 8.4 yrs

(폐경후 여성의) BMI
가 증가할수록 여성암 
발생이 증가한다. 

(서양과 비슷한 양상)

Park IS et al, The Lancet Regional Health 2021:11;100146.



Adult wt gain and cancer 

• Meta-analysis (46 publications) 

• RR for 5 kg wt gain 

Keum N et al. J Natl Cancer Inst 2015



Obesity and ovarian cancer survival 

• Meta-analysis (17 cohort studies) 
성인 초기 비만과 난소암 진단 5년 전 비만이 있으면 사망률이 높다. 

Bae HS et al. J Ovarian Res 2014;7:41



Summary – Filling the Gap!  

• 비만은 유방암, 난소암, 자궁내막암 발생의 위험요인이다. 

• 유방암 치료에 사용하는 항암제는 체중 증가와 관련이 있고 호르몬 치료
는 당뇨병이나 심혈관질환 발생을 증가시킨다. 

• 비만인 유방암 생존자는 림프부종이 많이 발생하고 암 재발의 위험이 높
고 사망 위험도 증가한다. 

• 다학제 비만 중재는 체중과 허리둘레를 유의하게 줄이고 삶의 질을 향상
시킨다. 

• 유방암 치료 초기부터 적극적으로 체중 증가를 예방하고 비만치료를 병행
하는 시도가 필요하다. 
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