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= 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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Systematic review: Weight loss in cancer patients

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

= QObjective: 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.

Table 1. Overview of study characteristics included in NM&S?{I] =75). Type of cancer patients enrolled
Characteristic Summary Measure Breast 48 (64.0%)
Year of publication é_PfﬂGTﬂTf 13 (17.3%)
2010~ 59 (78.7%) Colorectal 3 (4.0%)
2001-2009 16 (21.3%) Mixed sites 8 (10.6%)
1991-2000 0 (0%) Other sites 3 (4.0%)
Median of average patient ages (range) 57 (42-73)
<1990 0(0%) Median of average patient body weights (range kg) 80 (49-98)
Study sample size s . Median of average patient BMI (range kg/m?) 29 (23-35)
<50 patients 33 (44.0%) Duration of study intervention
51-100 patients 27 (36.0%) =3 months 14 (18.7%)
e 101500 pAtENtS | 3739, 3-6 months 44 (58.7%)
501-1000 patients 0 (0%) 7-12 months 11 {14.7%)
= 1000 patients 2 (2.7%) =12 months 5 (6.7%)
Time of Study Intervention Not reported 1(1.3%)
Pre-operative 3 (4.0%) # studies involving a treatment group of:
During chemotherapy 9 (12.0%) Standard care 72 (96.0%)
. . . Dietary Intervention 16 (21.3%)
During adjuvant hormone therap}rfnndmsen deprivation 9 (12.0%) : Exercise Therapy 45 (60.0%)
: After treatment HOL0%) Combination Intervention 26 (34.7%)

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): 0245794




Systematic review: Weight loss in cancer patients
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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




SUGCESS C study operHabel, multicenter;, 2x2 factorial design, RCT phase lll study

. [ W 2 =
H Docetaxel 75mg/m Q3w

Cyclophosphamide 600mg

5- FU 500 mg/m?® '
Epirubicin 100 mg/m?® S Q3w

Cyclophosphomide 500 mg/m?

H [ Docetaxe! 100 mg/m* Q3w ]

FLOW-CHART

Phone based lifestyle
intervention: reduction of BMI
sport activity enhancement

Control arm (no life style
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Endocrine Treatment:

2010;5(6):395-400. doi: 10.1159/000322677. Epub 2010 Dec 8.




The Lifestyle Intervention Program within SUCCESSC

= Evaluate the efficacy of a lifestyle intervention program to improve disease free survival in early breast cancer.

Weight loss of 5-10% of baseline weight but not below a BMI of 22 kg/m?2
- at least 5% in those with a BMI between 24 and 30 kg/m?2
- 10% in those with a BMI > 30 kg/m?2

BMI of 24—-40 kg/m?2
Duration: 2 years
Weight loss over the
first 6 months
followed by weight
loss maintenance

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.




The Lifestyle Intervention Program within SUCCESSC

= Weight change by lifestyle intervention arm-ITT analysis

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

Weight change (kg)

non-LI arm (n=816): weight gain 0.95kg (95% Cl 0.61 to -0.30)

non-L| arm




The Lifestyle Intervention Program within SUCCESSC

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

Yes - Disease free survival: 64.4 month Yes - Overall survival: 64.7 month

No - Disease free survival: 58.9 month

univariale, log-rank test univanate, log-rank test

p <0001 p <0001

Overall survival

. U completer ) L completer
{n= 1477 109 everts) (n=1477. 53 everta)

L) mon completar U non-compicter
(» =815 125 everty) ' in»015 7% evers)
M \J ¥ L 4 4 - L

x . . ] «© ©
Time (months) Time (months)




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

Clinical Question 3

cancer control?

Recommendation 3.

interventions during active treatment to improve outcomes related
to quality of life, treatment toxicity, or cancer control.

No recommendation

Evidence Quality

Strength of
Recommendation

Insufficient

N/A

+ Note: The Expert Panel felt strongly that the current lack of evidence regarding diet and weight management interventions during cancer
treatment should be a call to conduct more research in these critical areas. Diet and weight management strategies that provide health
benefits to the general population could also provide important benefits to people who are undergoing cancer treatment. The Expert
Panel is not discouraging clinicians from discussing healthy diet and weight'-” with their patients, but did refrain from making specific

recommendations, given gaps in the evidence.




Cancer survivorship, excess body fatness and weightHoss intervention
—wherearewein 20207

= 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.

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




Assodiation among the Prevalence of Sarcopenia without Obesity, Nonsarcopenic Obesity, Sarcopenic
Obesity, and Metabolic Syndrome in Cancer Survivors
: Based on Korea National Health and Nutrition BE@mination Sunvey

= Sarcopenic obesity group had the highest metabolic syndrome rate.

Category Mean +5D

Sarcopenia without obesity (m=87) Nonsarcopenic obesity (n=133) Sarcopenic obesity (m=98)

Waist circumference (cm) 80.93+5.22 91.07=4.73 92.97+6.00
Triglyceride (mg/dL) 152.42+87.87 163.79+106.74 161.79=54.18
HDL cholesterol (mg/dL) 47.80=11.96 47.26=12.20 45.25=11.3%
Blood pressure (mmHg)

Systolic 127.11+=18.84 126.17+17.12 127.47+16.67

Diastolic 77.03x9.42 78.10x9.94 78.77x10.23
Fasting glucose (mg/dL) 1053.77=24.58 110.01x34.638 112.78x31.71

65 (74.7) 51(38.3)
*P=0.005. HDL: High-density lipoproteins, S0: Standard deviation

J Cancer Surviv (2019) 13:257-268




Optimal weight for cancer survivor ?

American i 1. eh=elol|A A2E| =2} 52| S2|of| oE B2k St
< Cancer
Society
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HEEX|s '
(kg/m?) <90 cm(XL) =90 em(H%})
BMI is used to broadly define different weight groups in adults 20 years old or older. <85 cm(0{X}) =85 cm(0{x})

<185 e
* Underweight: BMI is less than 18.5 18.5~22.9 HE

* Normal weight: BM|is18.5t024.9

‘e Overweight: BMis 25t0 29.9

- Obese: BMI is 30 or more

*H DR = DS

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




Weight Management and Bxerdse for the Cancer Surnvivor

= 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.




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

Recommendation 1.1 e —

benefits outweigh harms

Strength of

Evidence Quality Recommendation

Moderate -

Low Strong

Note: Exercise interventions during active treatment reduce fatigue; preserve cardiorespiratory fitness, physical functioning, and
strength; and in some populations, improve quality of life and reduce anxiety and depression. In addition, exercise interventions during
treatment have low risk of adverse events. Evidence was not sufficient to recommend for or against exercise during treatment to

improve cancer control outcomes (recurrence or survival) or treatment completion rates




Exerdse Guidelines for Cancer Survivors
Consensus statement from Interational Multidisciplinary Roundtable

Effects of exercise for cancer survivors

= Anxiety

= Bone health

o~ EXERCISE, DIET, AND WEIGHT - Cardiotoxicity
ASCO GUIdellneS MANAG EMENT * Chemotherapy-induced peripheral neuropathy

» Cognitive function

» Depressive symptoms

EXERCISE RECOMMENDATION HIGHLIGHTS

« Falls

= Fatigue

Oncology providers should recommend aerobic and resistance exercise during = Health-related quality of life

active treatment with curative intent to mitigate side effects of cancer treatment

= Lymphedema

Exercise interventions during active treatment: - Nausea

* Reduce fatigue * Improve quality of life & reduce anxiety - Pain

+ Preserve cardiorespiratory fitness, and depression in some populations
physical functioning, and strength * Have a low risk of adverse events

* Physical function

= Sexual function

= Sleep

= Treatment tolerance

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

Exercise —
Intensity /
. M 2E0|UE 1
‘2 otA| e} <t SHA|> ALO] orAl Bt '

: 28 SH0f w2t Cr2C}
physical state0]| [t2} CFE2LC}

___________
—

I
| Sk
>~

Physical status

THSHO| & MEX 22|, 3 2 E, 2013




Berdse Guidelines for Cancer Survivors

Consensus statement from Intermational Multidisciplinary Roundtable

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

(

<.’

Aerobic

( 1

<.’

Resistance

= |ntensity: Moderate

®= Time: at least 30 minutes

= Frequency: at least 3 times per week
for at least 8-12 weeks

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

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




Intensity of exercise
Vigorous intensity

Moderate intensity

* 3~<6 METs * >6 METs

e RPE=5"6 e RPE=7"~8

e 40~59% HRR * 60784 HRR

* 64~76% HRmax * 77793% HRmax

* Walking briskly * Jogging

* dancing e Other loads upstairs

* Playing double tennis e Strenuous fitness class
* Raking the yard * Fast swimming

* Slow swimming

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




Exerdse Guidelines for Cancer Survivors
Consensus statement from Intermational 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.

» Standard exercise testing methods are generally appropriate for patients with cancer who do not require
medical clearance or who have been medically cleared for exercise with the following considerations:

* Be familiar with the most common toxicities associated with cancer treatments including increased risk for
fractures and cardiovascular events, along with neuropathies or musculoskeletal morbidities related to specific

types of treatment

* The evidence-based literature indicates 1-RM testing is safe among survivors of breast and prostate cancer
without bony metastases(6)

* Among patients with bony metastases or known or suspected osteoporosis routine assessments of muscle
strength and/or endurance involving musculature that attaches to and/or acts on a skeletal site that contains

bone lesions should be avoided(107).

» Older survivors and/or survivors treated with neurotoxic chemotherapy (typical for breast, colon, lung, ovarian
cancers) may especially benefit from a standard assessment of balance and mobility to assess fall risk(108)

* CVD has become a competing cause of morbidity and mortality for survivors of cancer with a favorable
prognosis(109). Given the potential for underlying CVD, cancer survivors should be screened for evident
or underlying CVD using the ACSM pre-participation guidelines (see below) and if implicated have a

cardiopulmonary exercise test prior to beginning an exercise program(110).

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

adinical practice guideline

Table 1 (part 2 of 5): Recommendations on

Physncal activity in obesity management

¢ Aerobic physical activity (30-60 minutes of mo
! adults who want to:
! « Achieve small amounts of body weight and fi
i « Achieve reduction in abdominal visceral fat (lev
i eveninthe absence of weight loss

i « Favour weight maintenance after weight loss
! « Favour the maintenance of fat-free mass dur
i »_Increase cardiorespiratory fitness (level 2a, g

27 For adults living with overweight or obesity, re
¢ in muscle mass or fat-free mass and mobility.

28  Increasing exercise intensity, including high-inten
and reduce the amount of time required to achie\

29  Regular physical activity, with and without wei
have overweight or obesity, including hypergly
(level 1a, grade B) and dyslipidemia (level 2a, ¢

Regular physical activity can improve health-re

image in adults living with overweight or obesity.

SH0| AALL 0| glEi2te
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258 BYH 250
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HIOSICE (A, Class 1)

| BHLI AS UYUE AsAE 25 A0l MAXIZE HY

(A, Class I)

pan Guidelines for Obesity Management in Adults

Management
tion
ce energy intake by S00-1,000 kcal/day

Illy at least 150 min/week moderate aerobic
ise combined with 1-3 sessions/week

ance exercise

itive behaviour therapy

macotherapy

> 30 kg/m’ or BMI 2 27 kg/m” with co-
idities

ict to lifestyle modification

tric/metabolic surgery

40 kg/nt or BMI between 35.0-39.9 kg/m” +
orbidities or BMI between 30.0-34.9 kg/m’
type 2 diabetes on individual basis. Consider
ier weight loss attempts fail; requires lifelong
cal monitoring

intion and treatment of co-morbidities

020 August 4;192:E875-91. doi: 10.1503/cmaj.191707
Obes Facts 2015,8:402—-424
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Bxerdise, Diet, and Weight management during cancer treatment

TO REDUCE SYMPTOMS DURING AND SOON AFTER ANY

TYPE OF CANCER TREATMENT:

O Build up to 30 minutes, 3x per week of aerobic activity like walking, cycling,
water exercise, dancing or jogging at a level that increases your breathing

rate and heart rate. AND/OR

Do exercises that use and strengthen the muscles of your whole body at

least two days per week.

TO IMPROVE HEALTH-
RELATED QUALITY
OF LIFE

O

O

3x weekly aerobic activity
30-60 minutes

Muscle-strengthening
(resistance) exercise 2x per
week, 2 sets/8-15 reps

The combination of these.

TO IMPROVE CANCER
RELATED FATIGUE:

O

3x weekly aerobic activity
30-60 minutes

Muscle-strengthening
(resistance) exercise 2x per
week, 2 sets/8-15 reps

The combination of these.

TO IMPROVE ANXIETY:

O

O

3x weekly aerobic
activity 30-60 minutes

The combination of 3x weekly
aerobic activity 30-60 minutes
plus twice weekly muscle-
strengthening (resistance)
exercise 2 sets/8-15 reps

TO IMPROVE
PHYSICAL FUNCTION:

O

3x weekly aerobic activity
30-60 minutes

Muscle-strengthening
(resistance) exercise 2x per
week, 2 sets/8-15 reps

The combination of these.




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

TO IMPROVE SLEEP: e TO IMPROVE TO IMPROVE BONE
DEPRESSION: HEALTH:

O 3 times weekly aerobic
activity 30-60 minutes O 3 times weekly aerobic [0 Muscle-strengthening exercise
activity 30-60 minutes 2x per week, 2 sets/8-15 reps

O The combination of 3x weekly
aerobic activity 30-60 minutes
plus twice weekly muscle-
strengthening (resistance)
exercise 2 sets/8-15 reps
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Clinical Question 2

« Does consuming a particular dietary pattern or food(s) during cancer treatment safely
improve outcomes related to quality of life, treatment toxicity, or cancer control?

Recommmendation 2.1

 There is currently insufficient evidence to recommend for or
against dietary interventions such as ketogenic or low
carbohydrate diets, low fat diets, functional foods, or fasting to

improve outcomes related to quality of life, treatment toxicity, or
cancer control.

Recommmendation 2.2

 Neutropenic diets (specifically diets that exclude raw fruits and
vegetables) are not recommended to prevent infection in cancer
patients during active treatment.

No recommendation

Strength of

Evidence Quality Recommendation

Insufficient N/A

Evidence-based
hams IiKer o outweigh benefits

Strength of

EULEEs TR Recommendation

Low Weak
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Broad range of dietary interventions

= Changes in timing of food intake /Failed to show consistent effects\

(eg, intermittent fasting) ‘ of dietary change on patient-
= Changes in dietary patterns reported or other outcomes in

= Changes in macronutrient composition \ patients with cancer /
(eg, low-fat or low-carbohydrate diets)
= Changes in intake or omission of particular foods

Main findings: Studies of food intake and cancer-related outcomes.

Ewvidence for or against specific foods or dietary patterns during cancer treatment i1s slim.

Limited evidence suggests that dietary interventions during treatment may prevent weight gain for those at risk.

Adequate nutritional status during treatment is associated with overall survival, although causation has not been demonstrated.

Am J Clin Oncol. Author manuscript; available in PMC 2021 November 01.




Diet and Cancer survivors

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

Participants: age 30~70 years, BMI 25~40 kg/m?2

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.

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.




Diet and Cancer survivors

Carbohydrate/Protein/Fat: A 65/15/20% ®55/25/20% e 45/15/40% ¢ 35/25/40%

A All Participants B Participants Who Provided Measurements at Various Time Points
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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.




Systematic review: Weight loss in cancer patients

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

= QObjective: 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.

Low calorie -2.52 (-4.24, -1.09) } & {

Low fat -2.25 (-3.48, -0.99) f - i

Low carbohydrate -2.25 (-3.91,-0.24) b = i
NCI diet -2.09 (-3.57, 0.02) I - {
Phyto-rich / Plant-based -2.03 (-3.42,-0.17) F @ i
Mediterranean -2.72 (-4.29, -1.40) } = I

Low calorie + low fat -2.11 (-3.62, -0.02) } - i
Low fat + phyto-rich -2.11 (-3.58, -0.02) : - :
Dietary Interventions -2.25 (-3.43, -0.91) | ,g i

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

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




Breast cancer survivors

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

= Participants: Breast cancer survivors (stage I-lll; body mass index 25-45 kg/m?2)
Intervention arm (diet and physical activity, n=79) Vs Usual care (n = 80).

= Intervention: Aimed for weight loss of 5-10%

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

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




Breast cancer survivors

Outcome

Timepoint

Intervention

Usual Care

Intervention Effect
(Intervention—Usual Care)

Mean Change (95% CI)

Mean Difference (95%

Weight (kg)

Total fat mass (kg)

Total lean mass (kg)

Waist circumference (cm)

Baseline M (SD)
6 months
12 months P
18 months
Baseline M (SD)
6 months
12 months P
18 months
Baseline M (SD)
6 months
12 months P
18 months
Baseline M (SD)
6 months
12 months P
18 months
Baseline M (SD)
6 months
12 months P
18 months
Baseline M (SD)
6 months
12 months P
18 months

§39'(14.9)
—4.61 (—5.77, —3.44)
—5.06 (—6.46, —3.66)

83.9 (14.2)
—3.74 (—4.71, —2.76)
—4.12 (—5.28, —2.96)
—3.03 (—4.34, —1.73)

38.8 (10.4)
—3.13 (—3.97, —2.30)
—327 (—4.26, —2.29)
—2.11(-3.19, —1.03)

42.8 (5.0)
—0.96 (—1.28, —0.63)
—1.07 (—1.46, —0.68)
—1.20 (—1.63, —0.77)

01.65 (0.60)
—0.19 (—0.27, —0.11)
—0.18 (—0.27, —0.08)

106.7 (11.7)
—347 (—4.95, —1.99)
—550(—7.11, —3.89)
—5.29 (—6.81, —3.78)

836 (136)
—0.52 (—1.70, 0.67)
—0.58 (—2.02, 0.85)

83.6 (13.6)
—0.43 (—1.42,0.56)
—0.52 (—1.71, 0.67)
—0.56 (—1.91, 0.80)

375 (10.2)

0.13 (—0.73, 1.00)
0.05 (—0.98, 1.08)
—0.29 (—1.43, 0.85)

43.6 (5.2)

—0.24 (—0.57, 0.09)
—0.52 (—0.93, —0.10)
—0.14 (—0.59, 0.32)
0.63°(0.59)

0.03 (—0.05,0.12)
0.01 (—0.09, 0.11)

104.9'(10.4)
—0.64 (—2.14,0.87)
—2.30 (—3.98, —0.62)
—2.50 (—4.08, —0.91)

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

—4.09 (—5.75, —2.43)
—4.48 (—6.48, —2.47)

—3.31 (—4.70, —1.92)
—3.60 (—5.26, —1.94)
—2.48 (—4.36, —0.59)

—3.26 (—4.47, —2.06)
—3.32 (—4.75, —1.90)
—1.82 (—3.39, —0.25)

—0.71 (—1.18, —0.25)
—0.55 (—1.12, 0.02)
—1.06 (—1.68, —0.43)

—0.22 (—0.34, —0.10)
—0.19 (—0.32, —0.05)

—2.83 (—4.94, —0.71)
—3.20 (—5.53, —0.87)
—2.80 (—4.99, —0.61)
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TABLE 2.

Evidence for the Role of Weight Management, Physical Activity, and Diet for the Prevention of Cancer by Site®

CANCER 5SITE

WEIGHT MANAGEMENT

PHYSICAL ACTIVITY

DIET

ALCOHOL

Breast -

t Colorectal

Endometrial

Gallbladder

Weight gain during adult life and/
or excess body fatness increases
risk after menopause (WCRF/AICR
20189

Weight loss may lower risk
{Chlebowski 20197

Excess body fatness increases risk
(WCRF/AICR 20187

Excess body fatness increases risk
(WCRF/AICR 20187)

Weight loss may lower risk (WCRF/
AICR 2018,* Luo 2017'%)

Excess body fatness may increase
risk (WCRF/AICR 2018%)

Adult weight gain may increase risk
(Campbell 2017™)

Excess body fatness increases risk
(WCRF/AICR 2018

Excess body fatness increases risk
(WCRF/AICR 20187

Physical activity, especially moderate to vigorous,
lowers risk for postmenopausal disease and

also may lower risk for premenopausal disease;
regular vigorous physical activity lowers risk for
premenopausal disease (WCRF/AICR 201 g*
USDHSS 20199

Regular, moderate to vigorous physical activity
lowers the risk of colon cancer, but not the risk
of rectal cancer (WCRE/AICR 2018, USDHSS
20195

Reducing sedentary behavior may lower risk of
colon cancer, but not the risk of rectal cancer.
{USDHSS 20195

Regular, moderate to vigorous physical activity
lowers risk (WCRF/AAICR 2018, USDHSS 20199

Reducing sedentary time may lower risk (WCRF/
AICR 2018,* USDHSS 201953

Regular, moderate to vigorous physical activity
lowers risk (USDHSS 20197)

Regular physical activity may lower risk (WCRF/
AICR 2018%)

Dietary pattemns rich in plant foods and low in animal products and
refined carbohydrates lower risk {US Dietary Guidelines Advisory
Committee 20157); the Mediterranean diet pattern lowers risk (Toledo
20159

Consumption of nonstarchy vegetables and/or vegetables rich in
carotenoids may lower risk for estrogen receptor—negative breast tumors
(WCRF/AICR 2018%; diets higher in calcium/calcium-rich dairy may
reduce risk (WCRF/AICR 2018")

A healthy eating pattern with whole grains, higher fiber, and less added
sugar lowers risk (WCRF/AICR 2018,% US Dietary Guidelines Advisory
Committee 2015%); consuming nonstarchy vegetables and whaole fruits
probably lowers risk (WCRF/AAICR 20187

Processed meat intake, even in small amounts, and red
meat in moderate to high amounts, increases risk
(WCRF/AICR 2018%)

s Corrstmmimer nemstarchy vegetabbes mnek whole fruoms prob by hoseers riske -

(WCRF/AICR 20187

Consume diets higher in calciumfcalcium-rich dairy foods (WCRF/AICR
2018%; sup plemental calcium may lower risk (WCRFAICR 201 gh

Loww circulating levels of vitamin D (<30 nmol/L) may inarease risk
(McCullough 2019'%)

Eating a diet with low glycemic load (avoiding sweets, high-sugar/low-
fiber foods, and sweetened beverages) may reduce risk (WCRF/AICR
20187

Consumption of fish may lower risk (WCRF/AICR 20187

» Alcohol consumption
may increase risk of
premenopausal breast
cancer and increases risk
of postmenopausal breast
cancer (WCRF/AICR 20187

Alcohol consumption
increases risk (WCRF/AICR
20184

+ Alcohol consumption
increases risk (WCRF/AICR
2018%

CA CANCERJ CLIN 2020;70:245-271
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CANCER SITE

WEIGHT MANAGEMENT

PHYSICAL ACTIVITY

DIET

ALCOHOL

Lumng

Fancreas

Prostate

Thyroid

Stomach/
gastric

Upper
aerodigestive

Excess body fatness may increase
risk (WCRF/AICR 20187

Adult weight gain increases risk
(Keumn 2015'%)

Excess body fatness increases risk
(WCRF/AICR 2018%)

Adult weight gain increases risk
(Genkinger 20159}

Excess body fatness increases risk of
advanced prostate cancer (WCRF/
AICR 2018%)

Excess body fatness may increase
risk (Steele 2017'%)

Adult weight gain increases risk
{Kitahara 2016

Excess body fat increases risk for
gastric cardia cancer (WCRF/AICR
2018

Excess body fatness increases risk
of esophageal adenocarcinoma
(WCRF/AICR 20187

* Regular moderate to vigorous physical activity

may lower risk (WCRF/AICR 2018, USDHSS
20195

Reducing sedentary behavior may lower risk
(USDHSS 20195)

Regular moderate to vigorous physical activity
may lower risk (USDHSS 2019%)

Regular moderate to vigorous physical activity
may lower risk (USDHSS 20195

Regular moderate to vigorous physical activity
may lower risk (USDHS5 2019%)

Regular moderate to vigorous physical activity
may lower risk of esophageal adenocardnoma
(WCRF/AICR 2018, USDHSS 20195

Consuming nonstarchy vegetables and whole fruits, induding those high
in vitamin C (especially for smokers), probably lowers risk (WCRF/AICR
2018%

Processed and red meat may increase risk (WCRF/AICR 2018%)

High-dose p-carotene supplementation increases risk, particularly among
smokers and those exposed to ashestos (WCRF/AICR 2018Y)

Processed and red meats as well as saturated fats in general may
increase risk (WCRF/AICR 2018%)

Sugar-sweetened beverages may increase risk (WCRF/AICR 2018%)

Higher consumption of dairy products and calcium (>2000 mg/d) may
increase risk (WCRF/AICR 2018,* Wilson 2015 j']

Regular intake of processed, grilled, or charcoaled meats
increases risk for noncardia gastric cancer (WCRF/AICR
2018%

Intzke of nonstarchy vegetables and whole fruits, espedially citrus fruits,
probably lowers risk (WCRF/AICR 20187

Consumption of nonstarchy vegetables and whole fruits probably lowers
risk [WCRF/AICR 20187

Alcohol consumption may
inarease risk (WCRF/AICR
2018%

Alcohol consumption
increases risk of oral

cavity, pharynx, and larynx
cancers, and squamous cell
carcinoma of the esophagus
(WCRF/AICR 2018%)

CA CANCER J CLIN 2020;70:245-271
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= Diverse healthful dietary patterns have unique features
however, they share a foundation of mostly

Healthy protein
Plant foods sources

( non-starchy vegetables, ( higher in legumes and/or Unsaturated fat
whole fruits, whole grains, fish and/or poultry,

legumes, and nuts/seeds ) lower in processed meats
and red meat)

lower in added sugar, saturated and/or trans fats

CA CANCER J CLIN 2020;70:245-271



Weight Management and Exerdse for the Cancer Survivor
2013 AHA/ACC/TOS Guideline forthe Mlanagement of Overweight and Obesity in Adults

= Energy deficit of 500-750 kcal/day

Women Men
1200-1500 1500-1800 » average weight loss of 0.5-0.75 kg/wk
kcal/day kcal/day

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

= Select dietary approaches that are associated with weight loss

Higher protein diet Lower-calorie diet with prescribed Low-elvcemic load diet

( 25% protein, 30% fat, 45% carbohydrate ) energy restriction 2

Lo gl vae i s e e Lowfat diet Mediterranean-style diet
(10-25% of total calories from fat) (<20% of total calories from fat)
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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.
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Drug [28,156]

Mechanism of Action

Weight Change
Relative to Placebo

Side Effects

Semaglutide

glucagon-like peptide 1
receptor (GLP1R)
agomnists, decreases
appetite and delays
gastric emptying and
gut motility

2.4 mg once per weeak
subcutaneous injection

2.4% to 14.9%

abdominal pain,
constipation, diarrhea,
nausea, vomiting, and

pancreatitis (rare)

Liraglatide

GLP1R agonists,
decreases appetite and
delays gastric emptying

and gut motility

3.0 mg per day
subcutaneous injection

diarrhea, nausea,
vomiting, constipation,
dyspepsia, abdominal
pain, pancreatitis, and
gallstones

MNaltrexone
SR/ bupropion SK

Opioid receptor
antagonist,/ dopamine
and noradrenaline
reuptake inhibitor
causing appetite
suppression

32 mg,/ 360 mg oral
twice daily

dose dependent
1.3% to 6.1%

headaches,
hypertension, sleep
disorders, nausea,
constipation, vomiting,
diarrhea, palpitation,
dizziness, tremor, and
others

Orrlistat

Fancreatic lipase
imnhibitor causing
excretion of 30% of
ingested trigylcerides
in stool

120 myg 3 times daily

6.1% to 10.2%

nausea, diarrhea,
steatorrhea, abdominal
bloating, and hepatitis

Phentermine,/
topiramate

Sympathomimetics,/
anticonvulsant causing
appetite suppression

15 mg,/ 92 mg once
daily oral

dose depending
1.2% to 7.8%

tachycardia,
xerostormia,
constipation, headache,
sleep disorder, anxiety,
depression, suicidal
ideation, and
cardiovascular event

Phendimetrazine

Sympathomimetics
causing appetite
SUpPPTessS1on

Short-term (<12 weeks)
17.5te 35 mg 2 or 3
times daily

Mot available

hypertension, ischemic
events, palpitations,
tachycardia, headache,
IMSomnia,
overstmulation,
psychosis, and others
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= 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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= 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

TABLE 2. American Cancer Society Guidelines on Nutrition and
Physical Activity for Cancer Survivors

Achieve and maintain a healthy weight.
o If overweight or obese, limit consumption of high-calorie foods and
beverages and increase physical activity to promote weight loss.

Engage in reqular physical activity.

* Avoid inactivity and return to normal daily activities as soon as possible
following diagnosis.

* Aim to exercise at least 150 minutes per week.

* Include strength training exercises at least 2 days per week.

Achieve a dietary pattern that is high in vegetables, fruits, and whole grains.
* Follow the American Cancer Society Guidelines on Nutrition and Physical

Activity for Cancer Prevention.

CA CANCER J CLIN 2020;70:245-271
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