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What food or supplements can | take?
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Least likely question to be
answered by
hematologists/oncologists

Dietary Research in Hematologic
Malignancies is an unmet need

Malik M et al. Blood Cancer J 2022
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Plasma Cell Disorders

Precursor disorders Cancer

Monoclonal
Gammopathy of
Unknown Significance

« Abnormal (monoclonal)
protein

« Abnormal plasma cells
(<10%) in the bone marrow

* No symptoms

« 1% per year progress to
myeloma

 Not treated

Kim et al BMJ NPH 2021

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.

Smoldering Multiple
Myeloma

Abnormal (monoclonal)
protein

Abnormal‘plasma cells (10-
60%) in the bone marrow
No symptoms

10% per year progress to
myeloma

Usually not treated

- o

Multiple Myeloma

Abnormal (monoclonal)
protein

Abnormal plasma cells
(>10%) in the bone marrow

Symptoms such as:
Elevated blood calcium
Abnormal kidney function
Anemia

Bone lesions

Treatment required



Patients are living longer than ever before

m Chimeric antigen receptor T cells
Bispecific antibodies

B Antibody drug conjugates

There is an
opportunity to
improve
outcomes further

[ B Moneoclonal antibodies J
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® Immunomodulatory drugs
B Proteasome inhibitors

,‘._______

i:: [ B Allogeneic transplants ] i )
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+ interventions.
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B Immunotherapy
m Other treatments

Relative survival at five years (%), based onyear of diagnosis

1960s 1970s 1980s 2000s 2010s 2020s

Timeline of drug discovery and year of multiple myeloma diagnosis (by decade)

Shah UA, Mailankody S. BMJ 2020
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66-year-old male with multiple myeloma

Past Medical History
Coronary Artery Disease
Atrial fibrillation

Neuropathy

Hypertension

Hyperlipidemia

Stroke with weakness in wheelchair
Deep vein thrombosis

Sleep apnea

Morbid Obesity

Major depressive disorder
Frequent hospital admissions
Cognitive decline/dementia
Degenerative joint disease
Cellulitis

Abdominal hernia

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.

Kidney stone

Hyperthyroidism

Multifocal pneumonia

Type 2 DM

Congestive heart failure
Preglaucoma

left lower lymphedema’from CABG.

Past Surgical History

Right knee repair

Right kneejoint replacement surgery
WUmbilical hernia repair

Tonsillectomy x 2
Cardioversions x 10

Multiple cardiac ablation.
Coronary Artery Bypass Graft

Therefore, not a candidate for:
Stem cell transplantation
CAR T cell therapy
Clinical trials
Some intensive chemotherapy

Thus, decreased overall
survival.




Dietary changes after a cancer diagnosis

421 patients with plasma cell disorders
surveyed via HealthTree Foundation

Since your diagnosis, have you had questions about diet and nutrition? 82%
Oncologist did not address it 57%
If your oncologist gave you recommendations, did you attempt to follow them? 94%

Patients' self reported (pre versus post diagnosis) —
* Increase in fruits, vegetables, whaole grains, plant proteins, seafood consumption (p<0.0001)

« Decrease in red meat and junk food consumption (p<0.0001)

Malik M et al. Blood Cancer J 2022

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.



American Institute of Cancer Research Guidelines

LIMIT CONSUMPTION LIMIT CONSUMPTION
OF RED AND OF SUGAR
PROCESSED MEAT SWEETENED DRINKS

LIMIT CONSUMPTION
OF ‘FAST FOODS’ AND LIMIT ALCOHOL
OTHER PROCESSED CONSUMPTION
FOODS HIGH IN FAT, World
STARCHES OR SUGARS

4
/) Cancer
@ Research

Fund International

EAT A DIET RICH DO NOT USE
IN WHOLEGRAINS, 0 U R SUPPLEMENTS
VEGETABLES, FOR CANCER
FRUIT AND BEANS PREVENTION
CANCER PREVENTION
Not smoking and avoiding other exposure to tobacco and FOR MOTHERS:
BE PHYSICALLY excess sun are also important in reducing cancer risk. BREASTFEED YOUR
ACTIVE Following these Recommendations is likely to reduce intakes BABY, IF YOU CAN
of salt, saturated and trans fats, which together will help
prevent other non-communicable diseases.
AFTER A CANCER
BEA DIAGNOSIS: FOLLOW OUR
HEALTHY WEIGHT wcrf.o rg RECOMMENDATIONS,
IFYOU CAN

https://www.aicr.org/cancer-prevention/food-facts/

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.

Foods that Fight Cancer

No single food can protect you against cancer by itself.

But research shows that a diet filled with a variety of vegetables, fruits,Whole grains, beans
and other plant foods helps lower risk for many caficérs. In laboratory studies, many individual
minerals, vitamins and phytochemicals demonstrate ahti-cancer effécts.

% e @B 3 T g

APPLES

COFFFE

RASPBERRIES

& &*

TOMATOES

BLUEBERRIES

FLAXSE? O

WALNUTS

BRoccoLlS
CRUCIFEROUS
VEGEIABLES

—

GARLIC

SPINACH

WHOLE GRAINS

GRAPES KALE PULSES: DRY BEANS.
PEAS, AND LENTILS
(LEGUMES)
= &
SQUASH (WINTER) STRAWBERRIES TEA
Foods to Limit

A lot of us grow up eating foods that might be okay to eat, but aren’t necessarily the best
thing to eat. As you build your meal plans, make sure you're not overdoing it with foods that

are best to have in small portions.

| o

RED MEAT (BEEF,
PORK, LAMB)

iy

SUGAR-SWEETENED
DRINKS

PROCESSED MEAT

(SAUSAGES, HAM,

BACON, HOT DOGS,
SALAMI)

ALCOHOL



Individualizing Nutrition Changes

Disease Stage — Newly diagnosed, on maintenance, relapsed

Patient Choice — Receptive to hearing about this and empowered by it or overwhelmed to hear
about it and would not help

Medical issues related to the cancer — Is there significant weight loss from the cancer and side
effects to treatment like nausea and diarrhea that they aren’t tolerating most foods.

Medical issues related to metabolic health — Obesity, diabetes, cardiovascular disease, high
cholesterol

Gradual versus drastic changes to habits

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.



Healthy Lifestyle and Genetic Risk in Colorectal Cancer

UK Biobank Cohort Healthy Lifestyle Score 2
346,297 participants 10.0 9.29

™

Excess

2066 colorectal cancer cases 3 0.0 R
. . [ PRS
Healthy Lifestyle Score (sum of body fat, physical 2 60 s17 5.52 000
activity, sedentary time, diet, alcohol, smoking) % 4.08
g 40 2603.29 3.48 -
. . . . 2 ) 0,
Polygenic Risk Score (genetic risk score) Z 183~ s 3.69%
- - - - - = 2'0 ' DO
Healthier lifestyle associated with reduced risk of :
@)
colorectal cancer No. ofeve;?ré.o 53 80 107 101 126 176 159 191 311
Low Intermediate High
PRS categories of genetic risk
High genetic risk pe_ltier}ts could benef@t more RERI Ref — —  — 012 025 — -0.08 151
from lifestyle modification than those in low 95% CI Lower -0.81 -0.44 -0.88 0.64
Upper 0.57 0.94 0.73 2.38

genetic risk
[] HLS-Healthy

[[] HLS-Intermediate
[l HLS-Unhealthy

Choi et al AJCN 2021

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.



Obesity and Cancer

From 1999-2000 through 2017-
2018, the prevalence of obesity
increased from 30.5% to 42.4%.

About 1/3 of the population is
overweight and only less than a
third are normal weight.

(https://www.cdc.gov/obesity/)

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.

NATIONAL CANCER INSTITUTE

Cancers Associated with Overweight & Obesity

Meningioma
(cancer in the tissue
covering brain &
spinal cord)

Adenocarcinoma
of the esophagus

Multiple myeloma
(cancenof bloedcells)

Kidney

Endometrium

(cancer in the tissue
lining the uterus)

Ovary

Thyroid

Breast
(postmenopausal
women)

Liver

Gallbladder

Upper stomach

Pancreas

Colon & rectum

cancer.gov/obesity-fact-sheet

Adapted from Centers for Disease Control & Prevention
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Obesity and Risk of MGUS and MM

MGUS (OR 1.8)

Landgren et al Blood 2010

MGUS progression to MM (HR 1.9-2.6)

Thordardottir et al Blood Advances 2017; Chang S-H et al INCI 2017

MM (OR 1.2-1.4)
Birmann et al CEBP 2017; Samanic et al CCC 2003 OBESITY
Death in MM (HR 1.4-1.8) l

Calle et al NEJM 2003; Teras BJH 2014 T Estrogen
' 1 Bone Marrow 1 Insulin- | Testosterone

Adipose Tissue |Adiponectin | Resistin 1 Leptin tInflammation IGF axis |DHEA
1 angiogenesis 1+ mTOR 1 TNF-a tproliferation 1 IL-6, IL-10, IL- 1 insulin 1 IGF-IR
1 inflammation 1 NFkB 1 IL-6 TJAK/STAT 17, TNF-a, CRP 1 IGF-I 1 IL-6, TNF-a
tproliferation 1IL-6 (negative tangiogenesis lapoptosis 1 proliferation 1 proliferation
Tprotection from 1T TNF-a feedback tinflammation tadhesion | apoptosis
chemotherapy- 1 IL-10 loop) lapoptosis
induced apoptosis | IL-1RA

l MYELOMA
@@@ Parekh R, .... Shah UA. Leukemia 2021

However, patients that lose weight-unintentionally due to a myeloma diagnosis are likely to do worse (HR 1.6)

Beason et al Oncologist 2013

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.



Extreme BMI in newly diagnosed MM

Progression-Free Survival

Nermal{336 (0)

Overweight4428 (0)

Obese (=30 &

Shah UA et al. Blood Cancer J 2023

1.00

0.75

0.50

0.25

0.00

1,120 multiple myeloma patients with diabetes in-CoMMpass Registry

< 35)1201 (0)

1.001
0.751
T
=
=
=5
® 0.501
©
QO
>
e}
0.251
. . . / Y 0.00-
o 2 4 L’ 80 ) 20 40 80 80
Time since diagnosis (months) Time since diagnosis (months)
Number at risk (number censored) Number at risk (number censored)
151 (94) 86 (112) 14 (166) 0(177) Normal{336 (0) 191 (104) 146 (128) 38 (227) 3 (260)
239 (72) 107 (112) 19(173) 0(191) Overvieight{428 (0) 303 (71) 225 (119) 55 (270) 0(321)
118 (26) 66 (46) 16p(911) 0 (915) Obese (= 30 & < 35){201 (0) 150 (27) 103 (52) 20 (124) 0 (144)
)4133 (0) 73 (10) 33 (16} 10 (31) 0 (40) Obese (= 35){133 (0) 101 (11) 76 (18) 21 (65) 0 (84)
0 20 40 60 80 0 20 40 60 80
Time since diagnosis (months) Time since diagnosis (months)
Underweight vs. Normal: HR: 2.32; 95% CI: 1.09, 4.97
Severe obese vs. Normal: HR: 1.29; 95% CI: 0.99-1.67 9 : :

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.

Severe obese vs. Normal: HR: 1.43; 95% CI: 0.98-2.08



Diabetes Mellitus and Risk of Myeloma

10.5% of US population have diabetes mellitus; 34.5% of the adult US population have prediabetes

Scenario I: Correlation Only Scenario Il: Causation Associaﬁonmnms and haematologic malignancies
General Risk Factors: Setting and Participants Outcomes and Results
§ : ) . :
General Risk Factors: Retrospective cohort 19%utcome 29 outcome: mortality
i s?udy in Ontario B g Letkaerila All Cause-
gENECHCS residents > 30 years BPOSUIE = ClEUEES I specific
1.27
genetics f Q ¢ (1.21,1.34) 1.25 113
-85 (1.14,1.37) (1.00, 1.27)
G ; LS - ‘ A P
i ) ‘ Any haematologic
JAY WAN weight / Oiitario v 2 8 Lymphoma
< — Jan 1996 — Dec 2015 malignancy e
weigkl £y i HR (95% C1) [ 1 135 1.14
& anaa (1.08, 1.14) (1.28,1.42) (1.05, 1.24)
3T See% |10
Diabetes  NOMOiBete: (1.08,1.12) N
S Controls
diabetes (esLecsre) (N=2,006,552) £ "~ Myeloma
+  hyperglycemia End of follow-up: ] 1.15 = e
= hyperinsulinemia 31 December 2016 (1,09, 1.20) (1.28-, e (1.15', o9
diabetes cancer l Conclusion: Diabetes is associated with a higher risk of haematologic malignancies and is an independent risk

factor of all-cause and cause-specific mortality
Gong et al Diabetologia 2021

cancer

http://sitn.hms.harvard.edu/flash/2017/diabetes-cancer-drug-fights/

DM 1 risk of overall cancer, hematologic cancer and myeloma.
Gong et al Diabetologia 2021; Dankner et al AJE 2016;

DM 1 risk of MGUS and myeloma within 6 months of diagnosis but not after. Maybe detection bias.
Shah UA et al Haematologica 2021

« Metformin use for >4 years associated with a reduced risk of transformation of MGUS to MM.
Chang et al. Lancet Haematol 2015

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.


http://sitn.hms.harvard.edu/flash/2017/diabetes-cancer-drug-fights/

Dietary Patterns and Cancer

France - French NutriNet-Santé cohort 42,544 adults «ane oo, int s cancer 2013

« Higher plant-based dietary score associated with 15% lower riskiwof all .€ancers
USA - Adventist Health Study-2 69,120 people Tantamango-Bartley, Cancer Epidémiol Biomarkefs Prev 2013

* Vegans had 16% less cancer than non vegetarians

UK - EPIC Oxford + Oxford Vegetarian Cohort 61,647 people «ey, amscin i 2014

* Vegans had 19% less cancer than meat eaters.

* Vegetarians had 11% less cancer than meat eaters

Nurses’ Health Study 116,777 women +

Health Professionals Study 49,019 men; 423 EPIC Oxford + Oxford
MM Vegetarian Cohort

61,647 people; 65 MM

Alternate Healthy Eating Index-2010 (AHEI)

Alternate Mediterranean 1 15-24% |OW€F o Vegans/vegetarians had 77%
Dietary Approaches to Stop Hypertension (DASH) diet MM deaths .
orudent dit \ less multiple myeloma than
Western diet 7 . meat eaters

16-24% higher
Empirical Dietary Index for Insulin Resistance (EDIR)
Empirical Dietary Index for Hyperinsulinemia (EDIH) | MM deaths Key, Am J Clin Nutr 2014

Lee et al IJC 2020

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.



Fruits and Vegetable Intake and Cancer Risk

IBEA

Fourteen studies

Significant benefit for cruciferous vegetables &

The USDA recommends 5-9 servings/day of fruits/vegetables.

https://www.cdc.gov/foodsafety/communication/steps-healthy-fruits-veggies.html

Aune et al. Int J Epidemiol 2017

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.

Prospective studies of fruit and vegetable intake and total cancer risk

O,

International Journal of Epidemiology, 2017, 10291056
doi: 10.1093/ije/dyw319

Advance Access Publication Date: 22 February 2017
Original article

I Miscellaneous

Fruit and vegetable intake and the risk of
cardiovascular disease, total cancer and all-
cause mortality—a systematic review and dose-
response meta-analysis of prospective studies

Dagfinn Aune'?**, Edward Giovannucci*®®, Paolo Boffetta’,
Lars T Fadnes®, NaNa Keum®®, Teresa Norat?, Darren C Greenwood®,
Elio Riboli?, Lars J Vatten' and Serena Tonstad'®

Fruits and vegetables and total cancer, nonlinear dose-response

600 grams/day =
7.5 servings/day or
cups/day

0

100 200 300 400 500 600 700 800 900
Fruts, vegetables (g/d)

Best fitting cubic spline
95% confidence interval

©r



Whole Grains and Cancer Risk

» 640,065 participants and 34,346 cancer deaths
Every 3 servings/day increase associated with

» 17% decrease in colorectal cancer risk
» 15% decrease in total cancer mortality

« 1,575 participants and 174 colorectal cancer deaths
Every 20 g/day increase associated with

» 18% decrease in cancer specific mortality

Aunejet al, BMJ 2011
Aune et al, BMJ 2016
Song‘etal, JAMA Oncol 2017

« Recommended daily intake

90grams

(about 3 servings)

N
s Y
Sy

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.
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WHOLE GRAINS: MORE THAN JUST FIBER

There is strong evidence that foods containing fiber decrease cancer risk...
but WHOLE GRAINS offer much more than just FIBER:

VITAMIN E PHYTOESTROGENS ZINC
ANTIOXIDANTS RESISTANT STARCH COPPER
- Source: AICR/WCRF. Diet, Nutrition, Physical Activity and Colorectal Cancer. 2017
American F infa tion, visit
3 Institute for or mO;:NI:I :i::TZrlon visi WHOLE
Cancer -aIcrorg
Research: , councit /I



Carcinogenicity of Red and Processed Meat

Carcinogenicity of consumption of red and processed meat

In October, 2015, 22 scientists from
ten countries met at the International
Agency for Research on Cancer (IARC)
in Lyon, France, to evaluate the
carcinogenicity of the consumption
of red meat and processed meat.
These assessments will be published in
volume 114 of the IARC Monographs.

Red meat refers to unprocessed
mammalian muscle meat—for example,
beef, veal, pork, lamb, mutton, horse, or
goat meat—including minced or frozen
meat; it is usually consumed cooked.
Processed meat refers to meat that
has been transformed through salting,
curing, fermentation, smoking, or
other processes to enhance flavour or
improve preservation. Most processed
meats contain pork or beef, but might
also contain other red meats, poultry,
offal (eg, liver), or meat byproducts such
as blood.

Red meat contains high biological-
value proteins and important
micronutrients such as B vitamins, iron
(both free iron and haem iron), and

more than 200 g per person per day.*
Less information is available on the
consumption of processed meat.

The Working Group assessed more
than 800 epidemiological studies
that investigated the association of
cancer with consumption of red meat
or processed meat in many countries,
from several continents, with diverse
ethnicities and diets. For the evaluation,
the greatest weight was given to
prospective cohort studies done in
the general population. High quality
population-based case-control studies
provided additional evidence. For both
designs, the studies judged to be most
informative were those that considered
red meat and processed meat
separately, had quantitative dietary data
obtained from validated questionnaires,
a large sample size, and controlled for
the major potential confounders for the
cancer sites concerned.

The largest body of epidemiological
data concerned colorectal cancer.
Data on the association of red meat

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.

day of red meat and an 18% increase
(95% Cl 1-10-1-28) per 50 g per day of
processed meat.”

Data were also available for more
than 15 other types of cancer. Positive
associations were seen in cohort
studies and population-based case-
control studies between consumption
of red meat and cancers of the
pancreas and the prostate (mainly
advanced prostate cancer), and
between consumption of processed
meat and cancer of the stomach.

On the basis of the large amount of
data and the consistent associations
of colorectal cancer with consumption
of processed meat across studies in
different populations, which make
chance, bias, and confounding
unlikelyas explanations, the majority
of the Working Group concluded
that there is sufficient evidence in
human beings for the carcinogenicity
of the consumption of processed
meat. Chance, bias, and confounding
could not be ruled out with the same

Published Online

October 26, 2015
http://dx doikorg/10.1016/
$1470-2045(15)00444-1

For more on the IARC
Monographs see http:/
monographs.iarc.fr/
Upcoming meetings

Feb 2-9, 2016, Volume 115:
Some industrial chemicals;
May 24-31, 2016, Volume 116:
Coffee and some other hot
beverages

IARC Monograph Working
Group Members

BW Stewart (Australia)}—meeting
chair; S De Smet (Belgium);

D Corpet, M Meurillon (France);

G Cademi (Italy); S Rohrmann;

P Verger (Switzerland); S Sasazuki,
K Wakabayashi (Japan);

M P Weijenberg (Netherlands);

MEAT AND CANCER HOW STRONG IS THE EVIDENCE?

IARC CARCINOGENIC CLASSIFICATION GROUPS

ESelll Causes
Processed meats cancer
have been given

Group 1 classification
.
Q %" INCLUDES

S Salami‘

Sausages and
hot dogs

Red meats
have been given
Group 2A classification

Probably (S
causes (BTN
cancer

Pork Beef Lamb

-

(Does not include
chicken or fish)

Bacon

Probably e
not a cause i géSNEi%%H
of cancer ‘ UK



Alkylating Signature in Colorectal Cancer

* Whole-exome sequencing data from 900 colorectal cancer cases
« Alkylating mutational signature that was associated with red meat consumption

A [ JLow intake [ ] High intake
Overal [On Processed fk Q2 (25-50%, n=221) o Q4 (75-100%, n = 220)
P=0017 P=78x102 P=7.3x10"° P=0.26 P=0.95 1.00

S

g 0.4 1 >

g 8

3

2 a 0.50

S s [

£ L 2 Pyong = 0.036

5 a

z

<

: 0 10 20 30

g 8 w3 I3 B Time (in years)

n=92
n=88

n

n

n
n=783

n
n
n

Gurjao et al. Cancer Discovery 2021

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.



Mechanisms for Carcinogenicity of Meat

» Alters gene signature (alkylator)

« Haem iron

« Lipid oxidation products

* Heterocyclic aromatic amines

» Polycyclic aromatic hydrocarbons
* N-Nitroso compounds

« Advanced glycation end products
* N-glycolylneuraminic acid

* No fiber, altered gut microbiome

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.
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Milk and

From the Departments of Nutrition
(WCW., DS.L) and Epidemiology
(W.CW.), Harvard T.H. Chan School of
Public Health; Channing Division of Net-
work Medicine, Department of Medicine,
Brigham and Women's Hospital, Harvard
Medical School (W.C.W.); the Department
of Pediatrics, Harvard Medical School
(D.S.L); and the New Balance Founda-
tion Obesity Prevention Center, Boston
Children's Hospital (D.S.L.) — all in Boston.

N Engl ) Med 2020;382:644-54
DOI: 10.1056/NEJMral903547
Copyright © 2020 Massachusetts Medical Society

Health

The NEW ENGLAND JOURNAL of MEDICINEF

REVIEW ARTICLE

Edward W. Campion, M.D., Editor

Milk and Health

Walter C. Willett, M.D., Dr.P.H., and David S. Ludwig, M.D., Ph.D

ILK PRODUCTS FROM COWS AND OTHER NONHUMAN MAMMALS ARE

major components of traditional Western diets, especially in cold climates.

The recommended intake of milk or equivalent portions of cheese, yogurt,
or other dairy products in the United States is three 8-0z (237 ml) servings per day
for adults and children 9 years of age or older, an amount that is substantially
higher than the current average intake among adults of 1.6 servings per day.! The
recommended intake amount has been justified to meet nutritional requirements
for calcium and reduce the risk of bone fractures. However, the health benefit of
a high intake of milk products has not been established, and concerns exist about
the risks of possible adverse health outcomes. Therefore, the role of dairy con=
sumption in human nutrition and disease prevention warrants careful assessment.

Ganmaa et al Med Hypoth 2005; Ganmaa et al IJC 2002; Willett et al NEJM 2020

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.

Milk consumption correlates with cancer
incidence, but this is not causation.
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Dairy and Hormonally Driven Cancers

Al dairy products
5 — Whele milk

Vg fatdary .
Low-tat diey . Farmanted milk
Fermented Dairy /. -, Moo ermented mitk
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Figure 5 Radar plots depicting the nature of association between various dairy products consumption and risk of hormone-
dependent cancers. The numbers on the circles of each plot represent the total number of meta-analyses from included

pooled analyses/meta- analyses and systematic reviews reporting a specific cancer association. The black, red and green
lines represent number of meta-analyses reporting no association with, increased risk or decreased risk of hormone-dependent

cancers, respectively.

Jeyaraman et al. BMJ Open 2019

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.
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Insulin like Growth Factor (IGF) 1 levels and Cancer Risk

The mean serum IGF-1 concentration was 13% lower in 92 vegan women
compared with 99 meat-eaters and 101 vegetarians (P=0.0006)

Allen et al Can Epi Bio Prev 2002

Mean concentration of IGF-1 in EPIC cohort by dairy intake
IGF-1 \ ;Vro
(nmol/L) ' \ -,

-
n Mean (95% CI) P-het (frend)!  Relative mean & 95% CI* Yo~ IGF Binding Protein

§oLow 627 Se1273  (Sooon) % (%)

. . =21 <. H
3 dairy 797  26.7(26.1-27.3) . e R i
4 805 26.9-28.1 i - -1/2 or Insulin
5 sig [[27.74(27.1-283 -

High 0.7 08 09 10 11121314

dairy

Crowe et al Can Epi Bio Prev 2009

% Activated

¥ IGF-1R/Hybrid-Rs

Association between circulating IGF1 and cancer risk

Variants Category Participants Ca/Co No.  No. of studies  OR (95% CI) P2
Overall effect 14489/27061 63 1.15(1.03-1.29) 00714
Cancer site Prostate cancer 5482/8415 21 1.24 (1.01-1.53)  0.049
Pre-menopausal breast cancer® 1525/2566 11 1.52 (1.23-1.88)  <0.001
Post-menopausal breast cancer® 1142/1667 9 1.02 (0.78-1.24)  0.885
I Colorectal cancer 1909/3783 9 1.28 (1.02-1.61)  0.031 I
Endometrial cancer 808/884 5 0.68 (0.43-1.06) 0.376
Lung cancer 886/1841 5 0.96 (0.55-1.69)  0.885
Ovarian cancer 627/1358 4 0.93 (0.51-1.67) 0799
Pancreatic cancer 374/1242 3 0.87 (0.57-1.33)  0.507
Other cancers 1736/4305 5 0.92(048-172) 0783
Chen et al Eu J Hum Gen 2009
Proliferation Pro-survival Invasion
Elevated IGF-1levels increase cancer risk by 15% Weroha et al Endocr Metab Clin 2013

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.



African American Diet vs Rural African Diet

2-week diet switch in healthy middle aged

20 African Americans 20 Rural Africans

Africandiet ’ Americandiet Dgefore
W After

Americandiet » Africandiet
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Figure 1. Colonic Mucosal Immunohistochemistry of Proliferative and Inflammatory
Biomarkers

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.
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Gut Microbiome In Humans

MICROBIAL GENES

MICROBIAL CELLS
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HUMAN CELLS
~30 TRILLION

HUMAN GENES
=23,000

Gaby D'Allesandro / AMNH and Valdes et al BMJ 2018

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.
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Diet Rapidly and Reproducibly Alters the Gut Microbiome

g individuals.

5 days on each diet — plant-based and animal-based.
Meals were provided.

@ 1]
> b \‘3‘& @&
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diet diet = =
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Plant based diets increase healthy gut bacteria and stool butyrate concentration

: 1. Histone deacetylases (HDACs) > -
SCFA ke 2. Nuclear factor kappa B (NF-kB) L. Anti inflammatory
Butyrates inhibit pathway effects
3. Proinflammatory cytokines (IL6, 2. Antl Cancer effects
David et al. Nature 2014 TN Falpha)

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.



Nitrogen Recycling Bacteria Accelerate MM Progression

Fecal Microbiota Transplant

FecalSuspension B sToM1um Cets 3
(0.28 gty ¥ (110" Lv)
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c 20
=
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Jian et al. Microbiome 2020

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.



Stool Butyrate Producers and Outcomes

Stool butyrate-producers are Stool butyrate-producers are
enriched in MRD negative MM associated with post-

(Eubacterium, Faecalibacterium; transplant survival
Pianko et al. Blood Advances 2019) (Eubacterium;
Peled et al. JCO 2017)

Eubacterivm

- Absent (n = 119)
Present (n = 422)

P=.008

Overall Survival

Relative abundance
. o
=

Relative abundance

]
. I r
—
—

) ' 5 0 15 20

HR, 0.65; 95% CI, 0.47 to 0.90

Megative Positive
RO No. at risk: Time After HCT (monthS)

Absent 119 101 73 50 37
Present 422 380 294 233 192

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.



How Many Different Plant Foods Do You Eat in a Week?

Stool samples from >10,000 individuals

>30 plant foods associated with

* 1 Diversity

| Antibiotic resistance genes

» 1 Conjugated linoleic acid abundance
(polyunsaturated fatty acid with anti
cancer and fat reducing properties)

McDonald et al mSystems 2018

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.
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Factors That Affect Immune Response

Non-Modifiable Factors

Age
Gender
Race/Ethnicity
Genetics
Infections
Vaccination
Medical Conditions
Cancer
Rural/Urban Environment

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.

Modifiable Factors

Nutrition/Dietary Patterns
Obesity
Diabetes Mellitus
Microbiome

Physical Activity
Sleep
Stress
Smoking/Alcohol/Drugs
Medications

@UrviShahMD




Dietary Patterns Affect the Immune System

High fiber diet : : : . . :
igh fiber die T |n<XeZ;ased mlcrtl):blome function Studies in healthy populations show that dietary
(Gadymes; 20k o changes affect the immune system
# 1 g
e
& i

- «
& \
4 s
X Personalized % g T
immune £

N responses € ° l

18 participants per arm - e, | A

. . aseline micropiota
Add 20g/day dietary fiber for 4 weeks diversity High fermented food diet o
T Increased mlcroblorré ";

diversity
- % d

signals and activity

= l i Decreased inflammatory

AT

!I 18 participants (. .\ =
Add 6 servings/day fermented food for 4 weeks

Wastyk et al. Cell 2021

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.



Diet and COVID19 Severity

Table 2 Dietary intake of healthcare workers stratified by
self-report of following plant-based diet among COVID-19

cases (n=568)"

Followed Did not follow

plant-based plant-based

diet (n=41) diet (n=527) P value
Dietary intake, times/week (mean, SD)
Total fruits 9.8 (6.4) 8.5 (6.5) 0.23
Total vegetables 14.5 (8.7) 10.4 (7.1) <0.001
Potatoes 2.1(1.9) 2.1(1.8) 0.90
Legumes 3.7 (2.9) 1.9 (1.6) <0.001
Nuts 3.5 (2.6) 2.3(29) 0.01
Refined grains 7.5(5.5) 8.6 (5.2) 0.17
Dark or whole grain 2.5(2.2) 2.2(2.5) 0.55
breads
Sweets and desserts 5.8 (5.8) 6.8(6.9) 0.35
Eggs 2.0(1.8) 23019 0.30
Dairy 12.9 (9.1) 13.3(7.9) 0.73
Poultry 1.2 (1.5) 2.3(1.8) <0.001
Red and processed 1.3 (2.3) 3.8 (2.8) <0.001
meats <
Fish and seafood 25(2.7) 3.1 (2.6) 0.12
Soups 1.4 (1.7) 1.4 (1.4) 078
Croquettes, dumplings, 0.8 (0.8) 1.0 (1.0) 0.14
pizza

4

Sugar-sweetened 1.1 (2.1) ) 0.01
beverages
Fruit juices 0.4 (0.9) 1.0 (1.9) 0.06
Vegetable oil 3633 3832 ) 067
Butter 1.4 (2.0) 1.8(2.3) 0.15
Alcohol 2.2 (3.0) 3.7 (4.3) 0.03
Coffee 6.5 (5.1) 7.7 (6.8) 0.27
Tea 1.9 (2.5) 2.1 (3.6) 0.68

Kim et al BMJ NPH 2021

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.

In 2884 front-line healthcare workers from six
countries (France, Germany, Italy, Spain, UK, USA)

Individuals on plant-based diets higher in vegetables,
legumes and nuts, and lower in poultry and red and
processed meats, had 73% lower odds of moderate-
to-severe COVID-19

Model 1 Odds Ratio [95% Cl] _P-value
Plant-based diets — 0.28 [0.09-0.81] P=0.02
Plant-based diets or pescatarian diets —— 0.41[0.17-0.99] P=0.048
Low carbohydrate, high protein diets L 1.49 [0.89-2.49] P=0.13
Model 2
Plant-based diets S — 0.27 [0.10-0.81] P=0.02
Plant-based diets or pescatarian diets — 0.41[0.17-0.99] P=0.049
Low carbohydrate, high protein diets B 1.48 [0.89-2.49] P=0.13
Model 3
Plant-based diets —l— 0.28 [0.10-0.82] P=0.02
Plant-based diets or pescatarian diets S TEE— 0.41[0.16-0.99] P=0.05
Low carbohydrate, high protein diets b 1.47 [0.88-2.47] P=0.14
0 1 2 3
Odds Ratio (95% Cl)

hﬁ



Diet and COVID19 Severity

592,571 participants - smartphone-based COVID-19 Symptom Study (UK and USA)
31,815 COVID-19 cases were documented
hPDI: healthful Plant-Based Diet Index.

Healthy plant-based diet was associated with lower risk and severity of COVID-19.
Total Mo. of COVID-19 cases  Adjusted HR

Subgroup i A Monit [95% CI] P Valus
Low Secioeconomic Deprivation
High hPDI [ | 66,714 2916/ 446623 1.00[Relerence]
Imtermediate hPDI n 133557  6,139/802,602 1.02{0.97=-1.06] 0.481
- §0.750 3,499 /398.407 1.08[1.03-1.14] 0.002

Intermediate Socicaconomic Deprivation

‘» 56354  2,905/372.8964 1.12[1.08-1.18] <0.001
Inermadiate hPDI = 110,890 5660 /731,895 1.00{1.04-1.15] <0.001
. 56,143  3,810/359,896 1.23(1.17-1.29] <0.001

High Socisaconomic Daprivation

High hPDI 15,053 9.79/97,708 1.28[1.18=1.37] <0.001

Imermediate hPDI 8 31,580 2182/202751 1.331.25-1.40] <0.001

Lew hPDI | 20,752 1,787 F 126,752 1.47]1.38-1.56] <0.001
r I ' ]
0.50 1.0 20

Estimated COVID risk, HR (35%:Cl)

Merino et al. BMJ Gut 2021

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.



Evidence Behind Plant-based and Ketogenic Diets

Figure. Association of Plant-Based Diets With Multiple Additional Pathways That Suppress Cancer Growth Compared With Ketogenic Diets

[ ] whole foods plant-based diet [ ] Ketogenic diet  [_] Both diets

Whole foods plant-based diet ‘ Ketogenic diet
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> Cancer reduction « ’ Cancer reduction ‘

Currently, there are 46 KD trials (20 active, 10 completed, 6 terminated [poor accrual/compliance];
5 with unknown status) and only 8 WFPBD trials (6 active, 2 completed, and O terminated)

Shah UA et al. JAMA Oncol 2022

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.



Dietary Interventions in Cancer

Prevention Treatment Survivorship
Dietary therapies as backbone Synergy with In combination with
- Checkpoint inhibitors maintenance therapy or as
Reducing the risk of - Bispecific antibodies single agent
development of a primary or - CART cells
secondary cancer. - Monoclonalantibodies Decreasing the likelihood of a
- Vaccines relapse once in remission.
Prevent other medical - Immunomodulatory drugs
problems and cancers. - /Chemotherapies Reduce the risk of other

medical problems and cancers.
Fewer comorbidities means
asout 1/3 oF fewer side effects and ability to
CANCERS COULD BE give full dose treatment.

THROUGH DIET, WEIGHT
AND PHYSICAL ACTIVITY

AICR

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.



Given early detection, as hematologists and oncologists, we have an

Opportunity for Secondary Prevention

s

Plasma fl\/lonoclonal Smolde%g
Cells Gammopathy loma

Genomic Alterations

—
—

. \
Immune Function J
N\

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved. @UrviShahMD



Tilting the Scale for Myeloma Development

In the US population, 70% have an elevated BMI and 45% are prediabetic/diabetic
Additionally, 23% of the population 250 years has MGUS/SMM
MGUS/SMM with an elevated BMI are twice as likely to progress to MM

1 risk
1.1-2.6

Landgren Blood 2010

Teras BJH 2015

Birmann CEBP 2017

Chang JNCI 2017;

Thordardottir Blood Adv 2017
Dankner AJE 2015

Shah UA et al, Haematologica 2021
Lee JNCI Can Spec 2019

Lee IJC 2020

Pianko Lesokhin Bld Adv 2019

MYELOMA
Obesity
Diabetes Mellitus DEVELOPMENT
Inflammatory Diet
Western Diet
Altered Microbiome
Obesity
Diabetes Mellitus MYELOMA
Inflammatory Diet PREVENTION
Western Diet _
Altered Microbiome Whole foods plant-based diet

Prebiotics

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.

Normal weight
Normal blood sugar
Plant forward diets

Diverse healthy microbiome

Normal weight

Normal blood sugars

Plant forward diets

| risk
0.23-0.76

Lee IJC 2020

Key AJCN 2014

Thordardottir Plos One 2018
Vlajinac Neoplasma 2003
Hosgood CCC 2007

Chatenoud Int J Cancer 1998
Pianko Lesokhin Bld Adv 2019
Shah UA et al. Clin Can Res 2022

Diverse healthy microbiome

@UrviShahMD



NUTRIVENTION Trial

Blood, Stool, Blood, Stool,
Imaging, Blood Blood Blood Imaging,
Bone Marrow Stool Stool Stool Bone Marrow
MGUS/SMM <o o <o o O <& <o <o : <o
BMI=25 *Eﬁi’fﬁﬁf"d * Week 4 * Week +Week 1 * ek 20 # ook 5 +
N=20 Wh le foods pl based I (PI ble)
ole foods plant-based meals antable
NCT04920084 p b >
Nutrition coaching (Plantable health coach & MSK dietitian) ,
Dietary Dietary
survey survey

Shah UA et al. ASH 2022

September 2022: Enrollment complete

Eebruary 2023: All patients complete 6

months

September 2023: All patients complete 12 months

Shah UA et al. ASH 2022

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.
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Demographics and Compliance

Median Age, years 62 (40-79)
Sex

Male 43%
Female 57%
Race

Non-Hispanic White 57%
Black/Other/Hispanic 43%
Diagnosis

MGUS 52%
SMM 48%
BMI Category

Overweight (BMI 25-29.9) 26%
Obese 1 (BMI 30-34.9) 35%
Obese 2 (BMI 35-39.9) 22%
Obese 3 (BMI 40+) 17%
Diabetes/Prediabetes

Yes 26%
No 74%

Shah UA et al ASH 2022

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.

3 patients dropped out during 12-week intervention and were replaced.
2 patients were lost to follow up after 12 weeks and were not replaced.
18 patients are on track to.complete the study so far.

Meets its feasibility endpoint (adherence >70% at 12 weeks)
Patients were eating to satiety with no calorie restriction
Median calorie reduction from baseline to 12 weeks: 511 calories.

Median WFPBD Compliance
100% 979
90%
80%
70%

60%
50%
40%
30%
20%

20%
10%

0%

BASELINE (n=23) 12 WEEK (n=22)




Metabolic and Microbiome Results

Biomarker Median change % 12 weeks
BMI (feasibility) -7.4%
Elevated HgbAlc (>5.7%) -10% |
Elevated LDL cholesterol (>100 mg/dL) -18% |
Insulin -8% |
IGF-1 (ng/mL) -12% |
Relative abundance of butyrate producers 90% 1
Stool butyrate 25% 1

- N w IS

Adiponectin Leptin Ratio

Baseline

Shah UA et al. ASH 2022

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.

12 weeks

Relative Abundance of
Butyrate Producers

08

04

0.2

Meets its weight loss feasibility endpoint (BMI
reduction >5% at 12 weeks)

Higher adiponectin leptin ratio implies less insulin
resistance.

Low adiponectin, high leptin, high insulin and high
IGF-1 are associated with myeloma progression.

200

100

Baseline

q
|
 d

4

Stool Butyrate Concentrations

12 weeks Baseline 12 weeks

- @UrviShahMD

Andriy Derkach Michael Pollak Alexander Lesokhin Justin Cross



NUTRIVENTION-3 Trial is Enrolling

Q: Impact of dietary vs supplementary vs placebo interventions on the microbiome
especially butyrate production in MGUS and SMM patients

MGUS/SMM MGUS or SMM patients
N=150 (M spike >0.2 or involved light chain >10 or BM PCs >10%)
NCT05640843 (n=150)

4
- v
m : I

Currently Rando %atio
Stratified by and by BMI

enrolling at

MSK in NYC N=50 IF N=50£ N=50
I‘-?—
Partici t 12 WEFPBD Supplement Placebo
ar |C|pan weeks (D) ‘ (S) (P)
needs 6 visits L T ]
to MSK spread : $
over 12 months 12 Nutrition | WFPBD + WEPBD +
of the trial once weeks counseling supplement placebo
enrolled. — 3

Dietary supplements: Algae omega-3 from VeggieDoctor and M and M labs, curcumin with bioperine from Sabinsa Pharmaceuticals
WEFPBD: whole foods plant-based diet - Meals provided with nutrition counseling from Plantable

* To also open at Emory in 2023 (site PI: Nisha Joseph, MD)

Shah UA et al. ASH 2022

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.
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Dietary Synergism with Conventional Therapies

Treatment

Synergy with

- Checkpoint inhibitors

- Bispecific antibodies

- CARTcells

- Monoclonal antibodies

- Vaccines

- Immunomodulatory drugs
- Chemotherapies

Fewer comorbidities means
fewer side effects and ability to
give full dose treatment.

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.

Survival

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

] Diet + Drug?

Drug? B

Additive or synergistic
activity of diet with
standard of care?

Improved

MRD Negativity?
PFS?

OS?

Quality of Life?



IDEAL Trial in Acute Lymphoblastic Leukemia

* 40 patients

* Prospective, nonrandomized

« NCTO02708108

» 20% caloric deficit - 10% reduced calorie intake and 10%.increased exercise
« 28 days during cycle 1

« Primary endpoint: % change in fat mass during induction

- 60 -
12 | — 51%
(18/35)

_ 104 = 501 42%
= = (10/24)
s g g 40
T — 2
= =
%L 8 g 30
g ] 5 20 14%
g =} (2/14)
= =

2 d 10 1

0 ! T 0 -

Oow/0B Lean OwW/0B Lean
I Historical Control m IDEAL Cohort I Historical Control M IDEAL Cohort

Orgel et al. Bld Adv 2021

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.



Dietary Fiber and Probiotics in Melanoma

1.00 Dietary Fiber Intake and Probiotic Use
Sufficient fiber,
. no Probiotics
¢ 128 patlentS g 0.75 N o . B LnGSuprIg:ti]?gl}cf;bEr.
* Melanoma on immune checkpoint g I Suffcient ficer,
0.50 -
bIOCkerS % . Ersoutrifé]?:ggtﬁber.
. . . . .. © _.L"“‘_——L;
« High dietary fiber without probiotics £ 005 = | b
=
* Improved PFS *
0.00{p=0.11; avs. b p=0.015

0 20 40 60
Time (months)
Number at risk

65 (53%) 22 5 0
12 (10%) 1 1 0
24 (19%) 9 3 0

Spencer et al. Science 2021

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.



Dietary Interventions to Improve Survival

Survivorship
In combination with
maintenance therapy or as

single agent

Decreasing the likelihood of a
relapse once in remission.

Reduce the risk of other

medical problems and cancers.

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.

No Maintenance

Diet.and Lifestyle?

\Nﬂtenance Drug >

Maintenance Drug, Diet and Lifestyle?
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Diet, Microbiome and Sustained MRD Negativity

Clinical trial at MSK

MM on Lenalidomide
Maintenance therapy

Lenalidomide 10 mg 21/28
days for 5 years

Data collection

MM patients receiving lenalidomide maintenance therapy, n=74

Habitual diet Stool
assessment, 75 15 microbiome,
n=59 n=49

2

Stool butyrate

levels, n=32
Dietary Mierobiome Outcomes
* HEI2015 Diversity e Sustained MRD negativity
Correlate |, Flavonoids Relative abundance of butyrate producers

Stool metabolite levels

Shah UA et al. Clin Can Res 2022

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.



Diet & Microbiome Correlate with Sustained MRD Negativity

Diversity

40

30

Diversity

10

p = 0.0035

NO

Sustained MRD-negativity

Butyrate Producers

Butyrate producer abundance

p=0.025"°

"

NO YES
Sustained MRD-negativity

Butyrate Concentration
p=0.037 °*

M)

N
&

w
Q

=
Q

Butyrate concentration (m
na
o

e

NO YES
Sustained MRD-negativity

Butyrate level

Sustained MRD- Total Dietary Flavonoids at 3m
Healthy Eating Index 2015 |Butyrate level at 3m negativity R p-value
R p-value p-value Total anthocyanidins 0.47 0.01
Total Protein 0.5 0.004 0.02 Total flavones 0.48 0.01
Seafood and Plant Protein | 0.45 0.009 0.02 Total flavanols 0.42 0.02
Dietary Flavonoid Diversity Index | 0.46 | 0.008

Shah UA et al. Clin Can Res 2022
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Hypothesis and Mechanisms for this Correlation

Newly Diagnosed Multiple Myeloma
(= VGPR after Induction therapy with or without an ASCT)
N=100

4

O Randomization 1:1
&/) Stratified by age (<65 years or 265 years) and prior ASCT (yes or no)

) ¥ 3

@¢ | Arm A: Arm B:
DIETARY PATTERNS GUT MICROBIOTA POTENTIAL MECHANISMS MYELOMA CONTROL Lenalidomide Maintenance Daratumumab Maintenance
1 plant proteins 1 diversity I histone deacetylases T MRD-negativity N=50 (10 mg oral) N=50 (1800 mg subcutaneous)
T seafood proteins T butyrate producers INF-kB pathway
T plant flavonoids T butyrate levels  proinflammatory
T unsaturated

eytokines (IL-6, TNF:d) Non-Randomized Assignment
fatty acid at C13D1 or C25D1
T dietary fiber

Sub Arm A: Arm A: Sub Arm B: Arm B:
N=15 (WFPBD No diet N=15 (WFPBD No diet
12 weeks) 12 weeks)

WFPBD: Whole foods plant-based diet and nutrition coaching from Plantable

Enrolling at MSK (NYC) - NCT04497961
Primary Endpoint: Quality of Life
Shah UA et al. Clin Can Res 2022
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@UrviShahMD




The Fiber Gap

Recommended Daily Intake:
30 grams from food sources (only plants)

THE FIBER GAP
67% consumers believe
they meet their fiber needs
(International Food Information Council)

In reality, only 5% do¢so!
(2009-2010 NHANES survey data)

Desai et al Cell 2016

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.

Gnotobiotic mice with
characterized human
gut microbiota
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Dietary
fiber
deprivation

Infection ‘l,
with enteric
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Colon

Fiber-rich diet Fiber-free diet

Mature mucus layer: ~ Microbiota eroded mucus
intact barrier function  layer: barrier dysfunction

—

layer  microbiota

Mucus  Fiber-degrading Mucus-degrading Mucosal  Bacterial dietary- Bacterial host-secreted
microbiota pathogen fiber degradation mucus degradation




Some Practical Dietary Tips to Considerncorporating

Carbohydrates — 1 whole, unrefined

* tWhole grains (>3 servings/day)

» |Unprocessed/refined carbs/foods

» ||Sugary foods/drinks

TFiber (>30 grams/day)

* 1 Fruits/Vegetables (>5-6 servings/day)

« TDiversity of plant foods (>30 types/week)
Protein - Plant >> Animal sources

« TBeans/Tofu/Tempeh

« |Red/processed meats

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.

Fats — 1 Unsaturated fats

* TNuts/Seeds, fish, olive oil, avocados
JFried foods

| Dairy/Cheese

Regular omega 3 fatty acids

* Vitamin D (>30 ng/mL)

Calorie counting and calorie restriction are difficult
to sustain long term

Meal planning and preparation in advance

Regular mealtimes not waiting until one is starving
Ensure adequate hydration

Learning to read ingredient lists and nutrition labels
Gradual changes are more sustainable

Making healthy swaps

Make it a lifestyle and not a diet




Diet and Kidney Disease (National Kidney Foundation)

PROCESSED MEATS
PUT A STRAIN ON

YOUR KIDNEYS
AND YOUR LIFE.

THAT’S NO

So give your kidneys a boost with Meatless Monday
and replace deli meats with veggie protein instead.

‘ National Kidney Foundation* MeatlessM onday.com

https://www.kidney.org/atoz/content/plant-based

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.

‘ KIDNEY

PLANT-BASED DIET
AND KIDNEY HEALTH

Eating more plant-based foods such as vegetables and
grains in place of animal-based foods:such as red meat
may help prevent and slow the progression of chronic
kidney disease, Type 2 diabetes, high blood pressure, and

heart disease.

The Benefits of Plant-
Based Diets on Kidney
Health

Studies show that eating whole grains, nuts,
fruits and vegetables is one of the most
importantways to keep kidneys healthy.

» The Right Foods Help Keep You Healthy
and Fight Chronic Disease

* Plant Based Diets Help Prevent Kidney
Disease for People with Type 2 Diabetes

* 10 Common Habits That May Harm Your
Kidneys

¢ Plant-Based vs. Animal-Based Diets: The
Juryisin!

A Guide to Plant-Based
Diets

Starting a plant-based diet does not mean that
you need to become a vegetarian and cut all
sources of animal protein from your diet.

e What is a Plant-Based Diet, and Is It Good
for Your Kidneys?

e The Beginner's Guide to Starting a Plant-
Based Diet

e Plant-Based Diet or Vegetarian Diet -
What is the Difference?

* How to Stock a Plant-Based Pantry

* Myths and Misconceptions About Plant-
Based Diets

The Role of Plant-Based
Diets for Patients With
Kidney Disease

With guidance from a registered dietitian
nutritionist (RDN), a carefully planned plant-
based diet may be helpful in the setting of
kidney disease, depending on a patient's
specific needs.

¢ How Much Plant-Based Protein Can You
Eat Based on Your Stage of Kidney
Disease?

e Breaking Down Dietary Protein: What is
it?

¢ Maintaining a Vegetarian Diet with Kidney
Disease



Understanding calorie density instead of calorie counting

f
Z

CALORIE DENSITY

...and why plant-based foods will help keep you lean and satisfied.

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.



Plant based diets can be many of many varieties

VEGAN

Zero animal products.

Ethical and environmental
reasons.

No meat, fish, eggs, dairy.

Doesn’t have to be healthy.

VEGETARIAN

Some animal products.
Ethical or religious reasons.

No meat or fish.
Eggs and dairy allowed.

Doesn’t have to be healthy.

WHOLE FOODS
PLANT BASED

Minimal animal products.
Health reasons.

Focus on whole foods & mainly
plants, avoids processed foods.

Healthy.

Vegetables

and fruits

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.

Whole Food Plant-based Vegan

based proteins Whole Food Plant-based Vegetarian

(with some dairy products)

Whole Food Plant-based Pescatarian
Whole Food Plant-based Mediterranean
Y/ carbohydrates Whole Food Plant-based Paleo

Whole Food Plant-based Low Carb

Whole Food Plant-based Keto




Conclusions

Whole foods plant-based diet
¥ _ v
A Fiber | " yGlucose
. { . .
v Weight
¥ ' [ Y
¥ Intestinal ' |
transit time “le
¥
‘ 4 Butyrate ‘
L 1 ¥
1~Ph¥1m:hen_1icals _ v Insulin-like
(flavonoids) growth factor-1 |
v Fecalmutagen
time to interact
with colon mucosa
: | |
v Inflammation
v ¥ o X

Cancer reduction

Shah UA et al. JAMA Oncology 2022 and Shah UA et al Leukemia 2023
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Outcomes
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l Progression to Multiple Myeloma
T Sustained MRD negativity

T Progression-Free Survival

T Overall Survival

l Gastrointestinal toxicities
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Nutrition and Wellness Chapter with HealthTree Foundation

Modifiable Risk Factors that affect Myeloma Part 1: Nutrition and Wellness for Myeloma

Battle Between

Immune Cells and Cancer Cells 1 Chapter
kx> g
y e AR MyelomaCrowd Events by HealthTree
\“J, b i
=
BN, Zitd & Modifiable Risk Factors for Myeloma (Part 2): Diet and Supplements with Dr. Urvi Shah
A 2 MyelomaCrowd Events by HealthTree
p PLAYALL
Nutrition and Wellness for Regulating Diabetes Through Nutrition
Myeloma Chapter 3 MyelomaCrowd Events by HealthTree
5 videos = 18 views * Last updated on Jul 7,
2021
| The Benefits of Plant Based Eating Above and Below the Belt with Jane Esselstyn
=+ 7~ ~» o 4 v. MyelomaCrowd Events by HealthTree
‘-_.'.2- MyelomaC \ L
%,.. rowd ol A PR Smart Snacking- How to Choose a Satisfying Snack
22 Events by = 5 ';:’,:_,’:' MyelgmaGrowd Events by HealthTree :
HealthTree Snackies

Studying The Relationship between Myeloma Progression and Diet

3,202 views - Jan 27, 2022 e 65 OGP DISLIKE > SHARE L DOWNLOAD &
mame  HealthTree Foundation for Multiple Myeloma
(] 1}

3.07K subscribers

Recorded on January 25th, 2022 as part of the MGUS/Smoldering Myeloma Patients Chapter in the
Myeloma Crowd Community by HealthTree Program with Dr. Urvi Shah.
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In collaboration with HealthTree Foundation
NUTRIVENTION-2 Trial to Open This Year

SMM patients (n=100)

g

I Randomized and stratified based on BMI normal vs elevated and location rural vs urban I
-1 {
I 1 week no intervention I

pAg I
U v v v

WFPBD meals + Probiotics Omega 3 Curcumin
i\(l Nutrition Counseling

2 weeks (n=25) 2 weeks (n=25) 2 weeks (n=25)

2 weeks (n=25)

YA@)

Stool Collection timepoints: -1, 0, 1, 2 weeks (Microbiome)
Blood Collection timepoints: Baseline, 3 weeks (Myeloma markers, Metabolic markers)
Primary endpoint: To evaluate change in butyrate levels at 2 weeks

WFPBD: Whole food plant-based meals via Plantable
Dietary supplements: Omega3 supplements 2 grams BID.

Castro F et al. ASH 2022

HealthTree Telehealth Randomized Study

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.



Surveys through the HealthTree Foundation

Please Consider Participating in Dietary-Survey Research

Racial Differences in Dietary Patterns

Study Question:

In patients with plasma cell disorders, are there
significant differences in diet between racial groups?

Study Population:
Individuals with plasma cell disorders

Method:
30-minute Block Food Frequency Questio

© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved.

Supplement Use and Perceptions

Study Question:

Since being diagnosed, what changes have plasma
cell disorder patients made to their supplement use
habits of Vitamin D, Omega 3 Fatty acids,
Turmeric/Curcumin and probiotics?

Study Population:
Individuals with plasma cell disorders

Method:
15-minute survey




Interested |n Part|C|pat|ng iIn a NUTRIVENTION Trial?

COMORBIDITIES
) GUT )
MICROBIOME
PATIENT
IMMUNITY
Urvi Shah, MD

Assistant Attending Physician
Myeloma Service

PLASMA
CELL

DISORDER
OUTCOMES

Memorial Sloan-Kettering Cancer Center
New York, NY, USA
Phone: 646-608-3713
https://linktr.ee/urvishahmd
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