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Introduction

▪ Many cancer survivors experience weight gain following the diagnosis of cancer and 
its treatment. 

▪ The underlying mechanism of obesity causing cancer is complex and is incompletely 
understood.  

▪ Obesity not only increases the risk of recurrence in some cancers but also increases 
the risk of diabetes mellitus, cardiovascular disease, and poor quality of life. 
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Introduction

▪ Lifestyle changes that include diet, exercise, and behavior therapy are the mainstay 
of interventions. 

▪ Drug therapy and weight reduction surgery result in a more rapid weight loss and 
may be used for a subgroup of cancer survivors with obesity.
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Systematic review: Weight loss in cancer patients

LeVasseur N, Cheng W, Mazzarello S, Clemons M, Vandermeer L, Jones L, et al. (2021) Optimising weight-loss interventions in cancer patients—A systematic review and network metaanalysis. PLoS ONE 16(2): e0245794

▪ Objective: To conduct a systematic review and network meta-analysis (NMA) of randomized
controlled trials (RCTs) comparing the effects of exercise and dietary interventions alone
or in combination on anthropometric measures of adult cancer patients and survivors.

Optimising weight-loss interventions in cancer patients_A systematic review and network meta-analysis
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Systematic review: Weight loss in cancer patients

LeVasseur N, Cheng W, Mazzarello S, Clemons M, Vandermeer L, Jones L, et al. (2021) Optimising weight-loss interventions in cancer patients—A systematic review and network metaanalysis. PLoS ONE 16(2): e0245794

Change in Body Weight
(Group level comparisons)
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SUCCESS C  study_open-label, multicenter, 2x2 factorial design, RCT phase III study  

2010;5(6):395-400. doi: 10.1159/000322677. Epub 2010 Dec 8. 
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▪ Evaluate the efficacy of a lifestyle intervention program to improve disease free survival in early breast cancer. 

The Lifestyle Intervention Program within SUCCESS C

▪ Weight loss of 5–10% of baseline weight but not below a BMI of 22 kg/m2
- at least 5% in those with a BMI between 24 and 30 kg/m2
- 10% in those with a BMI ≥ 30 kg/m2

▪ Caloric deficit of 500–1,000 kcal/day 
▪ Fat intake of less than 20–25% of the total energy intake

▪ Progressive physical activity   
- gradual increase to 150–200 min of moderate physical activity per week
- step-wise increase in physical activity.

Treatment Goal

▪ BMI of 24–40 kg/m2
▪ Duration: 2 years 
▪ Weight loss over the 

first 6 months 
followed by  weight 
loss maintenance 

Subjects
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The Lifestyle Intervention Program within SUCCESS C

▪ Weight change by lifestyle intervention arm-ITT analysis

LI arm (n=828): weight loss 1.0kg (95% CI -0.63 to -1.39)

non-LI arm (n=816): weight gain 0.95kg (95% CI 0.61 to -0.30)
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The Lifestyle Intervention Program within SUCCESS C

▪ Explorative subgroup analysis: Completion of 2year of lifestyle intervention (yes/no) 

Yes - Overall survival: 64.7 month 

No – Overall survival: 63.3 month 

Yes - Disease free survival: 64.4 month 

No - Disease free survival: 58.9 month 
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ASCO Guideline
Exercise, Diet, and Weight management during cancer treatment 
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Cancer survivorship, excess body fatness and weight-loss intervention
—where are we in 2020?

British Journal of Cancer, volume 124, pages1057–1065 (2021)

▪ Of early-stage breast-cancer patients receiving chemotherapy, 30–60% gain significant weight. This 
weight gain involves losing skeletal muscle while gaining adiposity and adversely impacts quality of 
life and overall health. 

▪ Young breast-cancer patients can gain over 5% body weight in the first 12 months after diagnosis,
which is associated with changes in eating habits resulting from emotional stress as well as the 
side effects of treatments (e.g., steroids and chemotherapy-induced menopause, cancer-related 
fatigue and reduced physical activity). 

▪ Clearly, interventions that provide the support needed to help patients avoid or limit unintentional 
weight gain during treatment and/or facilitate excess body fatness loss following completion of 
treatment whilst maintaining adequate levels of physical activity would be valuable adjuncts to 
curative cancer-care pathways. 
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Association among the Prevalence of  Sarcopenia without Obesity, Nonsarcopenic  Obesity, Sarcopenic 
Obesity, and Metabolic  Syndrome in Cancer Survivors
: Based  on Korea National Health and Nutrition Examination Survey

J Cancer Surviv (2019) 13:257–268

▪ Sarcopenic obesity group had the highest metabolic syndrome rate.



ⓒSaebyeol Yu. Saebyeol’s PowerPoint

Optimal weight for cancer survivor ?

https://www.cancer.org/healthy/cancer-causes/diet-physical-activity/body-weight-and-cancer-risk/adult-bmi.html

대한비만학회비만진료지침 2022 8판 _ 요약본
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Exercise 
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Weight Management and Exercise for the Cancer Survivor

▪ Another key component for weight loss and especially maintenance of weight loss 
is physical activity. 

▪ Exercise recommendations for cancer survivors are to include 
- at least 150 minutes/week of aerobic exercise and 
- at least 2 days/week of strength training

Clin J Oncol Nurs. 2016 April ; 20(2): 129–132. doi:10.1188/16.CJON.129-132.
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ASCO Guideline
Exercise, Diet, and Weight management during cancer treatment 
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Exercise Guidelines for Cancer Survivors
Consensus statement  from International Multidisciplinary Roundtable

Effects of exercise for cancer survivors 

Med Sci Sports Exerc. 2019 November ; 51(11): 2375–2390. doi:10.1249/MSS.0000000000002116
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Exercise Guidelines for Cancer Survivors

근거중심의암생존자관리, 국립암센터, 2013 

Exercise Efficacy Zone 

▪ 적절한운동의강도
: ‘유효한계’와 ‘안전한계’사이

▪ 유효한계
: 운동목적에따라다르다

physical state에따라다르다
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Exercise Guidelines for Cancer Survivors
Consensus statement  from International Multidisciplinary Roundtable

Med Sci Sports Exerc. 2019 November ; 51(11): 2375–2390. doi:10.1249/MSS.0000000000002116

evidence-based FITT (frequency, intensity, time, type) prescriptions

Aerobic 

▪ Intensity: Moderate
▪ Time: at least 30 minutes 
▪ Frequency: at least 3 times per week 

for at least 8–12 weeks 

Resistance

▪ Intensity: at least 60% of one repetition maximum
▪ Time: at least 2 sets of 8–15 repetitions 
▪ Frequency: at least 2 times per week



ⓒSaebyeol Yu. Saebyeol’s PowerPoint

Intensity of exercise 

Front. Physiol., 22 September 2021. Sec. Exercise Physiology Volume 12 - 2021

Moderate intensity

• 3~<6 METs 
• RPE= 5~6
• 40~59% HRR
• 64~76% HRmax

• Walking briskly
• dancing
• Playing double tennis 
• Raking the yard
• Slow swimming 

Vigorous intensity

• >6 METs 
• RPE= 7~8
• 60~84 HRR
• 77~93% HRmax

• Jogging 
• Other loads upstairs
• Strenuous fitness class  
• Fast swimming 
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Exercise Guidelines for Cancer Survivors
Consensus statement  from International Multidisciplinary Roundtable

Exercise testing recommendations

▪ Ideally, 

cancer survivors should receive  a comprehensive

assessment of all components of health-related 

physical fitness 

(i.e., cardiorespiratory fitness, muscle strength and 

endurance, body composition and flexibility)

▪ However, no assessments are required to start   

- Low intensity aerobic training 

(i.e., walking or cycling)

- Resistance training with gradual progression

- Flexibility program 

in most survivors. 

Med Sci Sports Exerc. 2019 November ; 51(11): 2375–2390. doi:10.1249/MSS.0000000000002116
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Exercise Guidelines for Cancer Survivors

암환자운동전확인및조치

근거중심의암생존자관리, 국립암센터, 2013 

관상동맥질환, 부정맥, 빈맥(HR>100), 흉통, 심장질환있는경우

현재감염성질환이있거나열(BT>37.8’C)이있는경우

호흡곤란발생

운동 1~2일전에발생한구토, 설사

다리통증및경련

최근발생한허리및목통증시

혈액검사이상
- 빈혈 (Hb <10g/dL)
- 절대호중구수감소 (ANC <500)

어지러움, 균형감각이상

심한림프부종

24시간이내에항암치료받은경우

카테터가있는경우

방서선치료중

조절되지않는당뇨

심한피곤함

운동보류

운동보류

운동보류

운동보류

운동보류

뼈전이및골절의위험성먼저평가

- 가벼운스트레칭가능
- 공공장소운동피함

걷기보다는정지상태자전거타기가안전

증상있는팔의사용을주의

운동보류 / 스트레칭정도

카테터부위근력운동을피함

치료부위자극을피함 (수영장염소성분, 땀이많이나는운동)

운동보류

10분정도의스트레칭은가능
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Obesity in adults
a clinical practice guideline

European Guidelines for Obesity Management in Adults

Obes Facts 2015;8:402–424 

대한비만학회비만진료지침 2022 8판 _ 요약본

CMAJ 2020 August 4;192:E875-91. doi: 10.1503/cmaj.191707 
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ASCO Guideline
Exercise, Diet, and Weight management during cancer treatment 



ⓒSaebyeol Yu. Saebyeol’s PowerPoint

ASCO Guideline
Exercise, Diet, and Weight management during cancer treatment 
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Diet 
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ASCO Guideline
Exercise, Diet, and Weight management during cancer treatment 
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ASCO Guideline
Exercise, Diet, and Weight management during cancer treatment 

Broad range of dietary interventions 

Failed to show consistent effects 
of dietary change on patient-

reported or other outcomes in 
patients with cancer

▪ Changes in timing of food intake
(eg, intermittent fasting)

▪ Changes in dietary patterns
▪ Changes in macronutrient composition 

(eg, low-fat or low-carbohydrate diets)
▪ Changes in intake or omission of particular foods 

Am J Clin Oncol. Author manuscript; available in PMC 2021 November 01.
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Diet and Cancer survivors 

▪ Participants: age 30~70 years, BMI 25~40 kg/m2  

▪ Four diets: fat, protein, carbohydrates 20, 15, 65% / 20, 25, 55% / 40, 15, 45% / 40, 25, 35%
▪ Weight loss intervention:  include 8% or less of saturated fat 

at least 20 g of dietary fiber per day
150 mg or less of cholesterol per 1000 kcal. 
Carbohydrate-rich foods with a low glycemic index 

Each participant's caloric prescription represented a deficit of 750 kcal per day

▪ Results: At 6 months, each diet had lost an average of 6 kg, ( - 7% of their initial weight ) 
weight loss remained similar in those who were assigned to a diet

▪ Conclusion: Reduced-calorie diets result in clinically meaningful weight loss regardless of 
which macronutrients they emphasize.

2-year POUNDS LOST (Preventing Overweight Using Novel Dietary Strategies) trial 

Sacks, F.M. et. al. Comparison of weight-loss diets with different compositions of fat, protein, and carbohydrates. N. Engl. J. Med. 2009, 360, 859–873.
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Diet and Cancer survivors 

Sacks, F.M. et. al. Comparison of weight-loss diets with different compositions of fat, protein, and carbohydrates. N. Engl. J. Med. 2009, 360, 859–873.
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Systematic review: Weight loss in cancer patients

LeVasseur N, Cheng W, Mazzarello S, Clemons M, Vandermeer L, Jones L, et al. (2021) Optimising weight-loss interventions in cancer patients—A systematic review and network metaanalysis. PLoS ONE 16(2): e0245794

▪ Objective: To conduct a systematic review and network meta-analysis (NMA) of randomized
controlled trials (RCTs) comparing the effects of exercise and dietary interventions alone
or in combination on anthropometric measures of adult cancer patients and survivors.

Optimising weight-loss interventions in cancer patients_A systematic review and network meta-analysis

All dietary interventions achieved a similar magnitude of weight loss 
(MD range from -2.03kg to -2.52kg)
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Breast cancer survivors 

▪ Participants: Breast cancer survivors (stage I–III; body mass index 25–45 kg/m2)
Intervention arm (diet and physical activity, n=79)  Vs Usual care (n = 80). 

▪ Intervention:  Aimed for weight loss of 5–10%

Effect of a Remotely Delivered Weight Loss Intervention in Early-Stage Breast Cancer
: Randomized Controlled Trial

Nutrients. 2021 Nov; 13(11): 4091. Published online 2021 Nov 15. doi: 10.3390/nu13114091

▪ Reduce energy intake: 1200–1500 kcal/day 
▪ Reduce saturated fat (<7% total energy)
▪ Increase vegetables and fruit (5 and 2 servings/day, respectively)  
▪ Limiting alcohol (≤1 serving/day)
▪ Moderate-to-vigorous intensity aerobic activity to 210 in/week
▪ Resistance exercise 2–3 sessions/week 

Assessed at baseline, 6 months, 12 months, 18 months 
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Breast cancer survivors 

Nutrients. 2021 Nov; 13(11): 4091. Published online 2021 Nov 15. doi: 10.3390/nu13114091
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American Cancer Society Guideline for Diet and Physical Activity for Cancer Prevention

CA CANCER J CLIN 2020;70:245–271
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American Cancer Society Guideline for Diet and Physical Activity for Cancer Prevention

CA CANCER J CLIN 2020;70:245–271
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American Cancer Society Guideline for Diet and Physical Activity for Cancer Prevention

CA CANCER J CLIN 2020;70:245–271

▪ Diverse healthful dietary patterns have unique features
however, they share a foundation of mostly…..

Unsaturated fat

Healthy protein 
sources

( higher in legumes and/or 
fish and/or poultry, 

lower in processed meats 
and red meat )

Plant foods

( non-starchy vegetables, 

whole fruits, whole grains, 
legumes, and nuts/seeds )

lower in added sugar, saturated and/or trans fats
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2013 AHA/ACC/TOS Guideline for the Management of Overweight and Obesity in Adults

average weight loss of 0.5–0.75 kg/wk
Women

1200–1500
kcal/day 

Men
1500–1800

kcal/day 

▪ Energy deficit of 500–750 kcal/day

▪ Restricts certain food types 
- high carbohydrate foods, low-fiber foods or high fat foods 

Weight Management and Exercise for the Cancer Survivor

▪ Select dietary approaches that are associated with weight loss

Higher protein diet
( 25% protein, 30% fat, 45% carbohydrate )

Low-fat vegan-style diet 
(10–25% of total calories from fat)

Lower-calorie diet with prescribed 
energy restriction

Low-fat diet
(<20% of total calories from fat)

Low-glycemic load diet

Mediterranean-style diet
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2020 한국인영양섭취기준

▪ Diverse healthful dietary patterns have unique features
however, they share a foundation of mostly…..

100kcal 감소
-> 밥 1/3 공기(밥 70g) 감소 / 우유 1회분량(125kcal) 감소

50kcal 감소
-> 과일 1회분량(귤 1개, 사과 1/2개) 감소 / 유지류 1회분량(45kcal) 감소
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2020 한국인영양섭취기준

▪ Diverse healthful dietary patterns have unique features
however, they share a foundation of mostly…..
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Drug therapy 
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▪ The most important of these are glucagon-like peptide-1 (GLP-1) analogue liraglutide and 
semaglutide. 

▪ Although there is paucity of research of the long-term safety of GLP-1 analogues in cancer 
survivors, it is a reasonable option in diabetic cancer survivors with excess body weight or 
those who are normoglycemic but failed other weight reduction measures. 

▪ Other drugs: orlistat, the phentermine–topiramine combination, the bupropion–naltrexone 
combination, benzphetamine, phendimetrazine, and diethylpropion. 
-> they have more side effects, drug interactions, and several contraindications. 

ASCO Guideline
Exercise, Diet, and Weight management during cancer treatment 
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ASCO Guideline
Exercise, Diet, and Weight management during cancer treatment 
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ASCO Guideline
Exercise, Diet, and Weight management during cancer treatment 

▪ A systemic review and meta-analysis 
: bariatric surgery was associated with a 55% reduction in cancer risk. 

▪ The advantages of bariatric surgery might only apply to malignancies linked to obesity, such 
as those of the breast and endometrium, where the average risk reduction is 38% (p = 
0.0001). 

▪ In contrast, the benefits of bariatric surgery are significantly more moderate (9%) among 
malignancies unrelated to obesity, such as those of the lung and bladder; this level of risk 
reduction is comparable to that of individuals who do not undergo bariatric surgery (p = 
0.37). 
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American Cancer Society Guideline for Diet and Physical Activity for Cancer Prevention

CA CANCER J CLIN 2020;70:245–271

▪ All cancer survivors are advised to adhere to the World Cancer Research Funds/AICR 
recommendations. 

maintain a healthy weight

be physically active

eat a diet rich in fruits, vegetables, and whole grains

limit consumption of red and processed meats; sugar-
sweetened beverages; fast foods high in fat, starches, or 

sugars; and alcohol

do not rely on dietary supplements for cancer prevention
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