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Nutrition Interventions in Cancer Patients 

who       what       when           how
ÅWho will benefit and how to measure benefit?

ÅWhat specific intervention should be conducted? 

ÅWhen should the intervention be delivered and for how long?

ÅHow can nutrition resources and content be disseminated? 



Who will benefit from nutrition interventions?

Weight 
gain, 

overweight 
and obesity

Physical 
activity

Fiber 
containing 

foods

Mediterranean 
type diet

Having been 
breastfed

Screen time

Sugar-
sweetened 
beverages

Fast foods

Western-
type diet

3rd  Expert Report, American Institute of Cancer 
Research/World Cancer Research Fund, 2018



Certain food types affect cancer risk  
independent of obesity
Exposure Cancer site Strength/ 

Direction

Red, processed meat Colorectal ҧ ҧ

Salted fish Nasopharyngeal ҧ 

Aflatoxins Liver ҧ ҧ

Foods preserved by saltingStomach ҧ 

Dairy products Colorectal Ҩ

Whole grains, fiber 
containing foods

Colorectal Ҩ

Non-starchy vegetables or 
fruits

Aerodigestive cancers Ҩ

3rd  Expert Report, American Institute of Cancer 
Research/World Cancer Research Fund, 2018

ҧ ҧ Convincing association, increased risk
ҧ    Probable association, increased risk
Ҩ Ҩ Convincing association, decreased risk
Ҩ    Probable association, decreased risk



Will cancer patients benefit from nutrition 
interventions? The obesity lensé

Blair, C.K., Wiggins, C.L., Nibbe, A.M.et al.Obesity and survival among a cohort of 
breast cancer patients is partially mediated by tumor characteristics.npj Breast 
Cancer5, 33 (2019).



Who will benefit from nutrition interventions? Role of diet 
quality in cancer outcomes and survivorship 

High quality diet as measured by healthy eating 
index associated with decreased risk of cancer 
specific mortality.

- Grouping of HEI scores
- Diet assessment method



Who will benefit from nutrition interventions? Role of diet 
quality in cancer outcomes and survivorship 



https://vagabondnetwork.com/blog/pediatric-vs-adult-cancers-why-are-children-not-just-small-adults/

Will cancer patients benefit from nutrition interventions?

Pediatric versus adult cancer diagnoses and consequent survivorship issues are distinct  



Impact of diagnosis and age in pediatric cancer patients 
and potential for benefit from nutrition interventions



Pediatric acute leukemia patient outcomes 
and weight status

Hunger & Mulligan. NEJM 2015 OrgelΧΦMittelman.  Blood 2017



Who will benefit from nutrition interventions?

ÅPhase II Trial Underway 
in Acute Lymphocytic 
Leukemia by TACL 
(Therapeutic Advances 
in  Childhood Leukemia 
and Lymphoma) 
Consortium 

Copyright © 2024 American Society of Hematology 



How to measure who will benefit from and 
outcomes of nutrition interventions?

Diet Quality

Food Insecurity

Malnutrition Risk



Instruments for diet assessment
Diet Recall and Food Frequency

https://epi.grants.cancer.gov/asa24/



How to identify who will benefit from nutrition 
interventions?

Multiple day dietary recalls (3 nonconsecutive days)

Food frequency questionairre

Scoring systems

Further Analysis



Scoring and further analysis of diet data

NDSR is a 
Windows -based 
dietary analysis 
program 
designed for the 
collection and 
analyses of 24 -
hour dietary 
recalls, food 
records, menus, 
and recipes.



Scoring and further analysis of diet

https://epi.grants.cancer.gov/hei/



Scoring the diet of pediatric cancer survivors

- 2570 adult survivors of 
childhood cancer (mean 
age = 32.3 y) 

- Diet assessment by food-
frequency questionnaire

-  Diet quality calculated 
using Healthy Eating Indexς
2010 (HEI-2010) 



Limitations of dietary assessment 
methods

ÅAccuracy: multiple non-consecutive 24-hour recall is considered the most accurate method for assessing food 
and nutrient intake.
ÅParticipant burden:  diet records, can be burdensome for participants.For example, weighing all food items 
can lead to changes in eating habits.
ÅReactivity: methods can cause reactivity, or changes in behavior due to the instrument.
ÅCost:  methods can be expensive, especially in the early stages of research.

ÅImage-assisted methods: require clear images and reference 
materials to determine serving sizes.
ÅWearable cameras: can improve portion size accuracy
ÅSensors:  chewing and hand motions indicating eating can be 
measured 
ÅBiomarker based nutrition measures: sample collection and 
assessment is expensive
ÅMicrobiome analyses:   



Food insecurity
Food insecurity isa household's limited or uncertain access to enough food to meet the needs of all its 
members.It can be caused by a lack of money or other resources for food.

The United States Department of Agriculture 

(USDA) divides food insecurity into the 

following 2 categories: 1

ÅLow food security : ñReports of reduced 

quality, variety, or desirability of diet. Little 

or no indication of reduced food intake.ò

ÅVery low food security : ñReports of multiple 

indications of disrupted eating patterns and 

reduced food intake.ò

https://health.gov/healthypeople/
priority-areas/social-determinants-
health/literature-summaries/food-
insecurity

https://health.gov/healthypeople/priority-areas/social-determinants-health/literature-summaries/food-insecurity#cit1


Food insecurity

https://www.statista.com/chart/27885/change-in-share-experiencing-
food-insecurity-by-world-region/



Screening for Food insecurity



Malnutrition and Cancer Outcomes



Malnutrition Screening



Malnutrition Screening for Pediatric Cancer 
Patients



Nutrition Interventions in Cancer Patients 

            who       what       when           how
ÅWho will benefit and how to measure benefit?

ÅWhat specific intervention should be conducted? 

ÅWhen should the intervention be delivered and for how long?

ÅHow can nutrition resources and content be disseminated? 



Pediatric acute lymphocytic leukemia regimens



Diet Quality in Pediatric Acute Lymphocytic Leukemia

ÅDiet and Acute Lymphoblastic Leukemia Treatment (DALLT) cohort

ÅProspectively collected dietary intake in 640 pediatric ALL patients



What specific intervention should be conducted? 

When should the intervention be delivered and for 
how long?



Co-clinical trials ï challenges and caveats 

What mouse model 
should be used?

Is the diet regimen 
relevant to human 

diets?

What patient subset and 
age range should be 

studied? 

How can the diet be 
delivered in a manner 
which accommodates 

symptoms and 
preferences? 



Modeling healthy diets in FLT3 mutant acute myeloid leukemia 
Diet 
description

Research 
Diets Cat #

Fat 
(kcal%)

Sucrose 
(kcal%)

Low 
fat/low 
sugar

D12492 30 10

Low 
sucrose

N/A 19 0

High 
sucrose

N/A 19 45% 
sucrose 
added to 
drinking 
water

Low fat D12450H 10 0

High fat D12451 45 0
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What diet 
regimens 
augment 
therapy in 
FLT3-ITD 
AML?



Low fat or low sucrose diet in combination with anthracycline 
in FLT3 mutant acute myeloid leukemia bearing mice
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Modeling healthy diets in FLT3 mutant acute myeloid leukemia 
Diet 
description

Research 
Diets Cat #
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(kcal%)

Sucrose 
(kcal%)

Low 
fat/low 
sugar
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sucrose

N/A 19 0

High 
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sucrose 
added to 
drinking 
water

Low fat D12450H 10 0

High fat D12451 45 0

A
M

L
 

P
ro

g
re

ss
io

n
 o

n
 

th
e

ra
p
y

What diet 
regimens 
augment 
therapy in 
FLT3-ITD 
AML?



Feasibility of healthy diets in FLT3 mutant acute myeloid 
leukemia 

Low Sucrose

Meal Recipe Kcals Total Fat % Total fat, g Sucrose % Sucrose, g

Breakfast

Cheddar 

Sausage 

Breakfast 

Bite

130 17% 2.47

Lunch
Muffin-tin 

Pizza
183 35.00% 7.3 0% 0.27

Dinner
White bean-

potato soup
230 32.20% 8.4 0% 0.4

Snack 1

Baked 

oatmeal 

snack bars

133 34.40% 5.3 0% 0.2

Snack 2
Mini black 

bean burrito
287 26.60% 8.7 1% 0.9

[ƻǿ Cŀǘ όҖнр҈ CŀǘΤ Җол҈ {ǳŎǊƻǎŜύ

Meal Recipe Kcals Total Fat % Total fat, g Sucrose %

Breakfast

WW-buttermilk 

pancakes with 

fruit compote

244 18.80% 5.2 14.60%

Lunch
Southwest 

Chicken Chili
367 12.90% 5.3 2.50%

Dinner Baked Rotini 353 23.90% 9.6 0.00%

Snack 1
Black bean 

brownies
104 24.50% 2.9 30.00%

Snack 2

Pineapple 

Coconut Frozen 

Yogurt Pop

99 11% 1.09

Low sugar
Җмл҈ {ǳŎǊƻǎŜ
Җор҈ Cŀǘ

Low Fat
Җнр҈ Cŀǘ
Җол҈ {ǳŎǊƻǎŜ

ÅFoods prepared by Bionutrition Research Core at MD Anderson

Tasting 1: Low Sucrose

Tasting 2: Low Fat

Observations & Qualitative 
Feedback



Feasibility of healthy diets in FLT3 mutant acute myeloid leukemia 

Breakfast Breakfast Lunch Lunch Dinner Dinner Snacksa Snacksa

0%

50%

100%

Participant Response by Dish T ype Low Fat (LF) & Low-Sucrose (LS)

Like

Neutral

Dislike

Breakfast Lunch Dinner Snacks
LF LF LF LFLS LS LS LS

Characteristic Total

Total 12

Gender, n (%)

Male 7 (58%)

Female 5 (42%)

Age at consent (years), n (%)

7-12 11 (92%)

13-18 1   (8%)

Race/ethnicity, n (%)

White 4 (33%)

African American 2 (17%)

Hispanic 5 (42%)

Middle Eastern 1 (8%)

Asian 0 (0%)

Diagnosis, n (%)

Standard-risk pre-B ALL 9 (75%)

High-risk pre-B ALL 1 (8%)

Relapse ALL 0 (0%)

T-cell ALL 2 (17%)

IƻŘƎƪƛƴΩǎ [ȅƳǇƘƻƳŀ 0 (0%)

Non-IƻŘƎƪƛƴΩǎ [ȅƳǇƘƻƳŀ 0 (0%)

BMI classification at consent, n (%)

Underweight (<5th percentile) 2 (17%)

Normal (5th to <85th percentile) 4 (33%)

Overweight (85th to <95th percentile) 2 (17%)

Obese (>95th percentile) 4 (33%)



Qualitative Data from Pediatric Leukemia Patients and Parents 
Regarding Diet Change Feasibility

Treatment

Click to add text
Click to add text
Click to add text

Click to add text

Click to add text
Click to add text
Click to add text

ÅSurvivorship
ÅClick to add text

ÅClick to add text

ÅClick to add text

ÅClick to add text
ÅClick to add text

ÅClick to add text

ÅClick to add text

Common barriers to healthy nutrition-related behaviors

Å Time
Å Cost
Å Effort
Å Palatability
Å Low self-efficacy
Å Access to resources

Unique to our population

ÅTaste changes 2/2 treatment
ÅNausea/vomiting
ÅFatigue
ÅConstipation
ÅSteroid therapy
ÅDemanding schedules (treatment & other 

obligations)
ÅPsychosocial complicators
ÅOut of town?
ÅFood fears/anxieties



Precision Nutrition in Leukemia: Metabolic 
Reprogramming Through Diet

Garcia -Cuellar, et al.  Blood Adv, 2020, 



Nutrition Interventions in Cancer Patients 

            who       what       when           how
ÅWho will benefit and how to measure benefit?

ÅWhat specific intervention should be conducted? 

ÅWhen should the intervention be delivered and for how long?

ÅHow can nutrition resources and content be disseminated? 



Creating resources for diet guidance for cancer patients 

Site title
Source or 
Author

Recipe 
quantity

Search 
by 

texture

Search by 
symptom

Search by 
nutritional 

need

Search 
by 

meal

Child or 
family 
focus

Cancer 
focus

Diet tips 
or 

guidelines

Didacti
c 

videos

Other 
features

@TheTable* MDACC 770+ Yes Yes Yes Yes Yes Yes Yes Yes
Question 

submission

Healthy 
Recipesa

AICR 250 - 300 No No No Yes No
Yes

Yes No
Physical 
activity 

guidelines

CHEF Recipe 
for Lifeb

CHOSA 75 No No No Yes Minimal No Some Yes

Teaching 
kitchens; 
provider 

referrals to 
culinary 

programs

Cook for Your 
Life+

Ann 
Ogden 
Gaffney

500+ No No No Yes No Yes Yes Yes

Culturally-
adapted 

menus; menu 
collections

Wartenberg L, Raber M, Chandra J. Unique features of a web-based nutrition website for childhood cancer populations: availability, features and content. Journal of Medical Internet 
Research. 2021 



Creating resources for diet guidance for cancer patients 

13672
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Wartenberg et al Journal of Medical Internet Research. 2021 



Multi-lingual guidance for healthy diets 

10/9/2024
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Users Across the Globe

16,717

Country Users New Users

United States 16717 16696

China 588 576

Germany 276 275

Canada 250 249

United Kingdom 194 193

India 183 183

South Korea 172 172

Australia 86 86

France 64 64

Singapore 60 60

Philippines 43 43

Spain 43 42

Hong Kong 41 41

Ireland 41 41

Malaysia 40 40

Japan 39 38

Mexico 33 33

Netherlands 29 28

United Arab Emirates 28 28

Italy 21 21

Nigeria 21 21

South Africa 21 21

0 100 200 300 400 500 600
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Hospital based @TheTable Cooking Classes

Recruitment

Child Life

Patient Waiting Areas

Proton Therapy Center

Pediatric Calendar

Pediatric School

Family Advisory Council



Hospital based @TheTable Cooking Classes

ᶼOctober
ᶼ4th: Baked Rotini
ᶼ11th: Veggie Chili
ᶼ18th: Pumpkin Soup with Turmeric
ᶼ25th: Bat Cookies
ᶼSpecial activity with Arts in Medicine!

  
ᶼNovember
ᶼ1st: Special Guest, Chef Dalton
ᶼ8th: Squash Casserole
ᶼ15th: Turkey Lentil Chili
ᶼ29th:  Quinoa Cranberry Salad
ᶼSpecial activity with Arts in Medicine!

ᶼDemo Ą Hands-on class



Varying degrees of participation in cooking classes
ᶼ October 4th: 14 participants

ᶼ Patients: 5

ᶼ Family: 8

ᶼ Others: 1

ᶼ October 11th: 13 participants

ᶼ Patients: 5

ᶼ Family: 7

ᶼ Others: 1

ᶼ October 18th: 5 participants

ᶼ Patients: 2

ᶼ Family: 2

ᶼ Others: 1



Gardening interventions in cancer survivors as a means 
to improve diet

- vegetable gardening intervention in 381 cancer survivors aged 50 
years or older across Alabama
- survivors assigned to the intervention had significantly increased 

vegetable and fruit consumption and, compared with waitlisted 
survivors

- significant improvements in physical performance



Cook and Grow! 

Feasibility testing for a home cooking and gardening intervention for 

Cancer Survivors and their Families

Å10 total patients aged 

between 7-17

Å5 ranging between 7-12

Å5 ranging between 13-17

ÅLeukemia / Lymphoma 

childhood cancer survivors 

Å1- to 24- months beyond 

completion of therapy

ÅVideo cooking lessons and recipe 

demonstrations via óEdENô online 

program

Å2 Grocery Deliveries

ÅBlack Bean Salad, Veggie 

Quesadilla, and Strawberry 

Basil Agua Fresca

ÅWinter Salad, Radishes 3 

Ways, and Agua de Jamaica 

Agua Fresca

ÅEarthBox Original 

Gardening SystemCollaboration with 
Jaimie Davis, PhD



Meal Prep and Delivery Interventions
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