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• Discuss the gap between patient interest in 
nutrition and oncology recommendations

• Identify simple nutrition objectives and 
recommendations to share during cancer 
therapy

• Understand the gut microbiome and its role 
in oncologic disease and therapy

Objectives



• As a hematologist, focus on these objectives thru 
the lens of heme malignancies:

• Lymphoma

• Multiple myeloma

Objectives/Disclosure
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• Myeloma

• GI malignancies

• Micronutrients

• Microbiome

• Cachexia

• malnutrition

• Comorbidities



Patient Interest

• Survey of patients with plasma cell disorders

• N=400

Malik et al, Blood Cancer Journal, 2022

Supported by Healthtree Foundation!



Patient Interest: nutrition and diet

• 82% of patients have nutrition questions

• 57% not addressed by oncologists



Patient Interest: advice received

• 44% no advice at all

• 29% balanced diet

• Only 25% referred for nutritionist



Patient Interest: advice received

• 66% would like heme/onc input

• 82% interested in changing diet

Take home message: Our patients are interested in dietary advice 

during their cancer treatment 

They look to oncology providers for leadership 

They are likely to follow advice



Nutrition and Cancer 



Nutrition and Cancer

Patient interest – Oncology input =

A power void filled by opportunists and exposing 

patients to harm



Nutrition: Cancer Prevention

Rock et al, CA, 2020



• Whole grain: 30g/day ~5% risk reduction for colorectal

• Rich in phytochemicals

• Rich in fiber

• Reduce gut transit time:: less exposure to carcinogens

• Beneficial for microbes

• Evidence base: probable

• Mostly limited to epidemiologic studies

Nutrition: Prevention

Rock et al, CA, 2020



Nutrition: Prevention Multiple Myeloma



Nutrition: Prevention Multiple Myeloma

• Epi survey study of population of healthy, MGUS, and multiple myeloma patients

• N= 5000 in the survey, 300 cases of MGUS and myeloma

• Adolescent intake of fruit -> reduced incidence of MGUS: OR 0.62 p <0.05

• Adults with MGUS intake of fruit -> reduced risk of myeloma OR 0.34 p <0.05



Nutrition: Obesity/Diets and Myeloma

Parikh et al, Leukemia 2023

Obesity = 2x increased risk of developing multiple myeloma



• EFFORT trial: RCT in Switzerland

• Oncology inpatients screened for nutrition risk

• Randomized to dietician-directed nutrition or no support

Nutrition and Cancer: Support

Schuetz et al, Lancet, 2019; Bargetzi et al, Annals of Oncology, 2022



EFFORT Trial: individualized nutrition

Schuetz et al, Lancet, 2019; Bargetzi et al, Annals of Oncology, 2022



EFFORT: nutrition outcomes

Individualized Nutrition

Usual Care

• Reduced MORTALITY at 30 days

• Reduced functional loss

Schuetz et al, Lancet, 2019; Bargetzi et al, Annals of Oncology, 2022



• Nutritional intervention can be potent

• A roadmap: ~73% met goals in intervention vs 22%

• Support your dieticians!

EFFORT: conclusions
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The gut microbiome

• A community of bacteria, viruses, fungi, and parasites 

•Many different microbiomes surround us, but the gut microbiome in 
particular may interact with the host immune system

•Function

• Non-digestible carbohydrate breakdown (ie short-chain fatty acids like butyrate)

• Metabolite: Amino-acid, vitamin, and hormone synthesis

• Host immune modulation: regulate Th17/Treg balance

• A new Immune “Organ”



The gut microbiome: The Force?



Gut Microbiota Diversity

• Alpha diversity: measures the observed diversity for a given 
community

▪ Comprised of:
• Species richness (number)

• Uniqueness (how many diff)

• Evenness



How Does the Gut Microbiome Influence 
Disease States?



Key Microbiome Point

Context is key when reviewing microbiome 
associations- what is associated with cancer 
pathogenesis may not be the same mechanism as 
what’s associated with cancer therapy



Microbiome – Immune – Cancer Axis
Mechanisms



Cyclophosphamide: Viaud et al revealed that the gut microbiota is involved in the 
anti-neoplastic activity of cyclophosphamide

▪ traced to gut translocation of gram-positive species into nearby lymphoid 

organs, stimulating T-cell responses

▪ Similar observation for platinum agents

Viaud et al, Science, 2013 

Gut Microbiome: Immune Activation



Role of Metabolites: Short Chain Fatty 
Acids



Short Chain Fatty Acids and Intestinal Barrier

Van Vliet et al, PLoS Pathogens 2010



Common Ground Hypothesis

Lynch et al, NEJM 2016



Mechanism: Microbiome metabolites

• Regulate T-cell populations in the gut

• Potential epigenetic mechanism as a histone deacetylase 
inhibitor

• Effect differs across cell types and receptors

• G-protein receptor-mediated effects

• HDAC-inhibition effects

Toubai et al, Blood 2022

Short chain fatty acids (SCFA) : butyrate



Mechanism: Microbiome metabolites

Wei et al, Leukemia Lymphoma 2016

Short chain fatty acids (SCFA) : butyrate in lymphoma tumors



Short-chain fatty acids can activate effector 
T-cell populations including CAR-T

Mechanisms:

HDAC-inhibition

mTOR activation

GPCR-metabolic activity 

Lu et al, Nature Communications 

2021



Nutrition, Microbiome, and Cancer Care
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Targeted Approaches to Modifying the 
Microbiome



Targeting Gut Microbiota



Targeting Gut Microbiota: Antibiotics

• In context of cancer immunotherapy- antibiotics may be harmful: PD-1 Inhibitor

Routy et al, Science 2018



Targeting Gut Microbiota: Antibiotics
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June et al, 

NEJM 2018

CAR T: chimeric antigen receptor: immunotherapy



Targeting Gut Microbiota: Antibiotics

• In context of cancer immunotherapy- antibiotics may be harmful: CAR T

Smith et al, Nature Medicine, 2022



CAR-T and Microbiome

Smith et al, Nature Medicine, 2022



Antibiotics, Microbiome, Cancer Growth

• In context of cancer growht, antibiotics may be helpful? 



Multiple Myeloma

• An incurable cancer of plasma cells (differentiated B-
cells) with a median prognosis approaching 10+ years

• Preceded by MGUS (the colon polyp of myeloma)

• Lytic bone disease, renal failure, anemia, calcium+

• Standard of care: induction (3-4 drugs) -> auto-stem 
cell transplant



Progression of Myeloma

Calcinotto et al, Nature 

Communications, 2018

• mouse model

• Antibiotics delayed progression

• Traced to gut microbiome presence of Prevotella heparinolytica

• In context of cancer pathogenesis antibiotics may be helpful?: 



Multiple Myeloma and The Microbiome

Calcinotto et al, Nat Communications 2019



Antibiotic Ablation of the Gut Microbiome Reduces CLL Progression

Skupa et al, Cancer Res Comm, 2025

• In context of cancer pathogenesis antibiotics may be helpful?: 



Spencer et al, Science 2021

Targeting Gut Microbiota: Probiotics



Spencer et al, Science 2021

Targeting Gut Microbiota: Prebiotics



• Degraded by ruminococcus + othersspecies that serves as SCFA source for 
other gut microbes

Targeting microbiome: prebiotic -> Resistant Starch

Kim YJ, et al Food Sci Biotechnol. 2024 Jun



• Traits: inc butryate, inc probiotic populations (bifidobacterium)

• Bob’s Red Mill Potato starch

Riwes et al, Nat Med, 2023

Targeting microbiome: prebiotic -> Resistant Starch

Yoshifuji et al, Blood Advances 2020



Targeting Gut Microbiota: Prebiotics

• PRIMAL Trial

• An IIT developed at UNMC

• Using prebiotic (resistant starch) to prime the microbiome during 

auto transplant

• New cohort open now for CAR T-cell recipients 



RS exposure 
exceeded pre-
defined feasibility 
thresholds

PRIMAL feasibility

D’Angelo et al, unpublished, do not post



RS was well 
tolerated….

Except for gas

PRIMAL tolerability

A B

C D

Baseline Pre-Tx D+7 Engraftment Baseline Pre-Tx D+7 Engraftment

D’Angelo et al, unpublished, do not post



PRIMAL efficacy 

Post transplant improvements in RS degraders, butyrate producers, beneficial 

microbes- many associated with health improvements in other studies

D+7 Timepoint

D’Angelo et al, unpublished, do not post



Measurable Residual Disease and Myeloma



Microbiome and sustained MRD

Shah et al, CCR 2023



Engraftment Diversity is associated 
with D+100 response to ASCT
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• Response assessed at 

D+100 per IMWG 

response criteria

• 29/30 subjects 

available for response

• Higher diversity was 

associated with 

CR/VGPR compared to 

PR

• *

*

Maybe a link is forming -> antibiotic exposure -> microbiome loss 

during transplant -> impaired response -> reduced PFS -> reduced 

OS

D’Angelo et al, Leukemia/Lymphoma 2022



• Nutrivention3: smoldering myeloma

• 12 weeks of plant-based diet vs placebo

• Preliminary Nutrivention data identified subjects with 
drops in M-protein using diet strategies

• PI: Dr. Urvi Shah 

Shah et al, Blood, 2023

Targeting Gut Microbiota: Diet



Targeting microbiome: immune foods



• 36 pts, RCT 

• Fermented foods: 
kimchi, kombucha, 
yogurt

Fiber and Fermented Foods

Wastyk et al, Cell, 2023



Practical Tips to Take home
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DO

• Be curious

• Participate in clinical trials

• Ask you doctor about nutrition, dietician referral

• Eat more fiber, slow positive diet changes!

DON’T (at least not yet)

• Order a home microbiome kit

• Stress about antibiotics

What to do with all this new info??
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• Our patients are interested in nutrition guidance from us

• If we don’t step up, the void may be filled by opportunists

• Nutrition may prevent certain cancers

• Guidelines exist for best current recommendations: AICR

• Microbiome may interface between nutrition and cancer

• Pivot toward immune oncology highlights potential

• Simple advice can be given to start to guide patients

• Consider small changes and substitutes 

Summary



C-3PO: Sir, the odds of successfully navigating an 

asteroid field are approximately 3,720 to 1.

Han: Never tell me the odds!
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Thank you for your Attention!!!

Christopher.dangelo@unmc.edu


