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Nutrition & MPN
• MPN symptoms & progression -

associated with inflammation

• Mediterranean or plant-rich diet 
reduces inflammatory markers & 
improves health outcomes.

• Nutrients TRIAL – New data suggests 
Mediterranean style diet improves 
MPN symptoms & is achievable

• Diet, the gut microbiome & systemic 
inflammation.

• Frailty & fatigue in MPN & importance 
of adequate protein 

• Mushrooms: Vit D & fibre

• Prunes: anti-inflammatory & bone 
protective properties

• Caution with vitamin supps: Risk of 
Vitamin B6 toxicity & neuropathy

• Practical anti-inflammatory eating tips
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Inflammatory cytokines correlate 
with symptom burden and a worse prognosis
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Adapted from Craver et al, 2018

81%

Major
Complication

Chronic inflammation 
worsens cancer-related 

symptoms
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• Ramanathan G, Fleischman AG. The Microenvironment in Myeloproliferative Neoplasms. Hematol Oncol Clin 
North Am. 2021;35(2):205-216. doi:10.1016/j.hoc.2020.11.003

SOURCE: Fleischman, AG, University of California, Irvine- Nutrition and MPN
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Ramanathan G, Fleischman AG. The Microenvironment in Myeloproliferative Neoplasms. Hematol Oncol Clin 
North Am. 2021;35(2):205-216. doi:10.1016/j.hoc.2020.11.003

All 3 MPNs are assoc. with chronic inflammation & elevated pro-inflammatory 
cytokines (cellular messengers)
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• Adherence to a Mediterranean style diet: 
(N=3,042):

• Lower Inflammatory markers 
(cytokines):

• 20% lower CRP (p = 0.015)

• 17% lower IL-6 levels (p = 0.025).

• Lower coagulation markers 
• 15% lower homocysteine levels 

(p =0.031)

• 14% lower white blood cell counts (p = 
0.001)

• 6% lower fibrinogen levels
(p =0.025).

• Lower all cause mortality.

• Med. diet reduces inflam. cytokines 

found in MPN - TNF⍺, IL6, CRP

Mitrou et. al. Arch Intern Med. 2007;167(22):2461-2468.
Chrysohoou et. al. J Am Coll Cardiol. Jul 7 2004;44(1):152-158. (Adapted from: R. Scherber, MD Mays Cancer Center)

Mediterranean style diet reduces inflammatory markers 

© Nathalie Cook OAM APD (2022)
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Dietary Inflammatory Index (DII) 

© Nathalie Cook OAM APD (2022)

• Estimates inflammatory potential of an individual’s overall diet to modulate 
systemic inflammation in the body. 
• Measures effects of individual foods, nutrients & flavonoids (plant anti-

oxidants) on inflammatory cytokines 

• DII score assoc. with:
• Inflammatory cytokines, high BP, obesity. (Rulz-Canela et al 2016)

• Risk of CVD and CVD mortality (Shivappa et al, 2018)

• DII score assoc. with:
• High plant food diets (Turner-McGrievy et al, 2015)

• Healthier eating patterns & lower cytokine levels (Wirth et al, 2016)

• Reduced risk of depression (Marx et al, 2020, Kheirouri, 2018)
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Dietary Inflammatory Index (DII) Hannah Mayr, PhD, APD 
Research fellow, La Trobe University, Research Dietitian: Princess Alexandra Hospital & Lecturer, Assistant. Prof. 
Bond University.

• Evaluated the anti-inflammatory potential of 2 healthy diets (2018).

• MedDiet – very anti-inflammatory cf conventional low-fat diet.

• Participants with DII scores had IL-6 (inflam. marker)

• WHY?  Extra virgin olive oil, colourful veg & fruit, whole 
grains, nuts, seeds, legumes, oily fish, herbs, spices. 7



The Nutrient Trial (NUTRitional 
Intervention among 
myEloproliferative Neoplasms): 
Feasibility Phase, Blood (2019) 

Laura F. Mendez, Hellen Nguyen, Jenny Nguyen, Alexander 
Himstead, Melinda R. Lemm, Elena S. Heide,Robyn M. 
Scherber, MDMPH, Aditi Choudhry, MD,Chelsea O. 
McKinney, Ruben A. Mesa, MD, Lari Wenzel, Andrew 
Odegaard, Angela G. Fleischman, MD Phd
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NUTRIENT TRIAL (Intervention Phase Jan-Dec 2021– soon to be published) 

A Randomized Clinical Trial to Assess the Impact of a Remotely Administered Diet
Intervention to Impact Symptom Burden in MPN Angela G. Fleischman et al, University of California, Irvine

© Nathalie Cook OAM APD (2022)

• Remote dietitian consults & 
symptom assessment. 

• Measured inflammatory 
biomarkers (cytokines)

• Microbiome analyses   

….WATCH THIS SPACE!

DASH Diet: (Dietary Approached to Stop Hypertension) 

• Low sodium. 
• Encourages foods from most food groups

Mediterranean style diet: 
• Plant-based, olive oil & seafood.
• Fewer extras (meat, sweets, processed 

snacks foods, wine etc.)
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‘Eat a Rainbow’ – Phytonutrients (flavonoids/bioactive pigments) assoc. with better 

health outcomes: type 2 diabetes, blood lipids, inflammation, cardiovascular disease, cancer & 
overall mortality

© Nathalie Cook OAM APD (2022)

Blumfield, M., Mayr, H., Vlieger, N. D., Abbott, K., Starck, C., Fayet-Moore, F., & Marshall, S. (2022). Should We 
‘Eat a Rainbow’? An Umbrella Review of the Health Effects of Colorful Bioactive Pigments 
in Fruits and Vegetables. Molecules, 27(13), [4061]. https://doi.org/10.3390/molecules27134061
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What we eat effects our gut microbiota & 
inflammation throughout the body

• Trillions of micro-organisms live in & on us, 
mostly in the GI tract.
• Bacteria, fungi, viruses >1000 species. 

• By eating colourful, high fibre, minimally 
processed plant foods…we feed microbes that

produce anti-inflammatory metabolites
- short chain fatty acids (SCFAs)

• When we eat processed foods, high in fat, 
& sugar & low in fibre, we starve the beneficial   

microbes & feed those that produce

pro-inflammatory metabolites

• So..our food choices effect the  
balance & variety of our gut microbes 
& impact our health! © Nathalie Cook OAM APD (2022) 11
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Dietary fibre feeds intestinal bacteria that produce 
anti-inflammatory short chain fatty acids (SCFAs) 

• Reference: https://www.nature.com/articles/nrcardio.2017.120

© Nathalie Cook OAM APD (2022)
13

https://www.nature.com/articles/nrcardio.2017.120


© Nathalie Cook OAM APD 
(2022)

Low vs. High Fibre Diet (Aim: 25g w - 30g m/day)

Low fibre diet Fibre High fibre diet Fibre

1 c puffed rice cereal 0.4g 2 WG BF bix or 1/3 c oats 3.3g

2 sls white bread 1.5g 2 sls wg & seed bread 7.5g

1tbsp peanut butter 2.7g 1 tbsp. peanut butter 2.7g

½ c tinned fruit 1.4g 2 pieces of fruit 4.9g

1/2c frozen veg 2.5g 2 c frozen mixed veg 10 g

Mashed potato 120g 1.7g 1 unpeeled potato 100g 2.8g

1 cup white rice 1g 1 c white pasta 2.5g

2 plain dry crackers .4g 2 whole meal crackers 1.5g

1 slice plain cake 60g .6g 25 almonds/mixed nuts 3g

1 c fruit juice 0.5g 1 c fruit/veg pieces 2g

5,011KJ 12g 5,000KJ 38g
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Dietitian Dr Megan Rossi’s research 
showed eating >30 different plants 
foods/week = more diverse microbiome 
than eating <10 different plants 
foods/week.

Each week, try to eat 30 different plant 
foods: 

VEGETABLES
FRUIT
GRAINS
LEGUMES
NUTS & SEEDS

A more diverse & even microbiome is 
better able to:

*Train our immune cells
*Increase resistant to infection
*Strengthen the gut barrier
*Communicate with our brain
*Balance blood sugar, lower blood 
fats & help prevent many diseases.

© Nathalie Cook OAM APD (2022)

Adapted from Dr Megan Rossi: https://www.theguthealthdoctor.com/ 15

https://www.theguthealthdoctor.com/
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Healthy dinner portions

Source: www.healthyfoodguide.com.au
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Frailty or “sarcopenia” in MPN pts reduces QoL 
& contributes to MPN fatigue

© Nathalie Cook OAM APD (2022)

1Rosenberg, IH, Summary Comments. Am J Clin Nutr. 1989.

2Hughs et all. Longitudinal muscle strength in older adults: influence of muscle 
mass, physical activity and health. J Gerentol, A Biol Med Sci, 2001.

3Bano et al.  Inflammation and sarcopenia: A systematic review and meta-
analysis, Epub, 2016.

Normal muscle Sarcopenic muscle

Sarcopenia  (Greek) ‘poverty of 
flesh’

First proposed (1989) Dr Irwin 
Rosenberg1

“No decline with age is more 
dramatic or potentially 

more functionally significant 
than the decline in lean body 

mass”1

Progressive loss of muscle mass  
& strength2 with age assoc. with:

• Increased falls risk, fatigue, poor 
QoL, loss of independence 

• Increased risk CVD risk, T2DM, 
mortality.

Sarcopenia assoc. 
with higher inflam. 

marker (CRP)3
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Characterizing Frailty in Myeloproliferative Neoplasms: 
Baseline Results from the Orchid Study (Blood, 2020)

Nicholas L Jackson Chornenki, MD, Sarah Karampatos, Darryl Leong, Deborah M Siegal, MD, Christopher M. Hillis, MD

Blood (2020) 136 (Supplement 1): 9–10. https://doi.org/10.1182/blood-2020-134557

• 150 MPN pts (65 CML, 28 ET, 52 PV,14 PMF)

• Assessed frailty indicators: 
• unintentional weight loss >4kg past yr, 
• Hand grip strength below 20% age/sex, 
• Timed-up-and-go test >13.5 sec. (indicates falls risk)
• Self-reported exhaustion
• Low score in Digit Symbol Test (cognitive frailty test)

• PMF had higher frailty burden than ET & PV

• Unintentional weight loss common in MPN pts (34-50%).

• Conclusion: High rate of baseline frailty among all 4 MPN 
types.   20% - PV, ET & CML pts and 42% of PMF pts.
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© Nathalie Cook OAM APD (2022)Source: Prof. Andrea Maier, Gerontologist, University of  Melbourne  
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To prevent frailty (sarcopenia), eat protein foods at meals & snacks

Aim for ~25g protein/meal (1.2-1.5g/kg BW/day)

Breakfast:
• ½ c baked beans (7g), 2 eggs (12g*), 1 sl wm toast (3g) white tea (2g) = 24g
• 1/2c /40g oats (5g), 1c milk (10g*), 1 sl toast (3g), milk coffee (8g*) = 25g

Lunch:
• 1 x wm sandwich (6g), tuna (15g*), 1 slice cheese (5g*) salad, fruit = 26g

Dinner:
• Palm size=1/4 plate area meat/chicken/fish (20g*), baked potato w skin,    

2 cups veggies, 1 c custard/200g yoghurt (10g*), ½ c fruit = 30g

Snacks: 
Yoghurt*, unsalted nuts, peanut butter, boiled eggs*, fruit bread, fruit, 
wholegrain crackers, cheese*, milk coffee* or smoothies*.

* = high biological value protein – meets the 

body’s amino acid needs (protein building blocks)
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Safe sun exposure: early 
morning/late afternoon
(Time needed varies seasonally: 15min-2hrs) 

Sun exposed MUSHROOMS = Vitamin D enriched MUSHROOMS!!!

• 100gm mushrooms in sun for 15-
30min =  400IU/10mg Vit. D2 = daily 
req. (5 button mushrooms/1 large)

• Vit. D2 mushrooms - stable in fridge & 
cooking.

• Also contain gut-healthy fibre & 
selenium.

Source: Keegan RJ, Lu Z, Bogusz JM, Williams JE, Holick MF. Photobiology of 

vitamin D in mushrooms and its bioavailability in humans. 
Dermatoendocrinol. 2013;5(1):165-176. doi:10.4161/derm.23321

Vit D defic. common 
worldwide - assoc. with 

osteoporosis, 
autoimmune disease, 

diabetes, worse Covid19 
infection.

Every cell in the body 
has Vitamin D receptors. 
Important for immune 

function.

We make Vit. D3 from 
Ultraviolet B (UVB) in 
sunshine on our skin 

(dehydrocholesterol to   
Pre-vitamin D3)

UVB in sunshine 
converts ergosterol in 

mushrooms to 
ergocalciferol –
Pre-Vitamin D2

Pre-Vit D2 & D3 convert 
to bioactive forms of 
Vitamin D in the liver, 

kidneys & macrophages 
(WBCs).
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6 Prunes/day Reduce Inflammation & Osteoporosis Risk

Source: Damani J, Strock N, De Souza MJ, Rogers C. A randomized controlled trial of dietary 
supplementation with prunes (dried plums) on inflammatory markers in postmenopausal 
women. Presented at: American Physiological Society (APS) annual meeting at Experimental Biology 2022; April 2-5, 
2022; Philadelphia, PA: poster E346

Bones constantly re-model with a balance of bone-building cells, 
osteoclasts  & bone break-down cells, osteoblasts

Osteoporosis risk increases with age

Inflammation ↑ osteoblasts & ↓ osteoclasts, increasing 
osteoporosis risk

Prunes are rich in antioxidants: polyphenols & anthocyanidins

Recent research - 6 prunes/day reduces pro-inflammatory 
cytokines assoc. with inflammation & osteoporosis (start slowly)

Prunes also contain Vitamin K, magnesium & copper, important for 
strong bones

Also need- Dietary calcium, protein, Vit. D & weight bearing 
exercise for osteoporosis prevention

22
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Caution with Vitamin B6/pyridoxine supplements: Potential 
for dose-related toxicity - peripheral neuropathy (tingling, burning 
or numbness in hands & feet)

In Australia products with >50mg Vit B6 have a label warning:

'WARNING - Stop taking this medication if you experience tingling, 
burning or numbness and see your healthcare practitioner as soon as 
possible. (Contains vitamin B6)’  (Currently under TGA review)

Vit B6 is found 
naturally in many 
foods. Food 
sources have 
not been reported 
to cause adverse 
effects.

Vit B6 toxicity has 
occurred at a daily 
dose of >50 mg a day. 

• (Rec. Dietary Intake 
= 1mg/d)

Vit B6 can accumulate from:

•Vit B6 supps (multivitamins, 
magnesium etc)

•Long-term ingestion of 
foods or drinks fortified 
with B6 (Energy drinks, 
breakfast cereals, meal 
replacement shakes)
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Lots of nutrition misinformation 
online - CHECK SOURCES 

© Nathalie Cook OAM APD (2022) 24

• If it sounds ‘too good to be true’, it 
probably is!!

• Before making major dietary changes 
or taking a supplement, discussed with 
your treatment team

• No evidence any particular food is a 
‘super food’ or supplement is a ‘magic 
bullet’ for cancer prevention or 
treatment.

• A varied, plant-rich diet is key!

• Check out The Cancer Council: 
https://www.cancer.org.au/iheard
• FAQs
• Submit a question

https://www.cancer.org.au/iheard


2. Fill ½ plate with colourful 
veg or salad, ¼ plate 
carbohydrates (whole grains & 
starchy veg),  ¼ plate lean 
protein (meat, chicken, fish, 
legumes, eggs, nuts, soy)

© Nathalie Cook OAM APD (2022)

5 Simple ways to adopt a Mediterranean style / plant-rich diet

1. Include 2-3 pcs of fruit daily 

3. Enjoy 2 fish 

meals/week

(fresh or canned)

4. Avoid deep fried & fatty foods.

5. Add flavour with fresh herbs, lemon juice and olive oil.
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Australian dietitian Professor 
Catherine Itsiopoulos PHd, APD, has 
30-years’ research on how the 
Mediterranean Diet reduces risk of cardio-
vascular disease, improves overall 
wellbeing and longevity. 

https://www.yourlifechoices.com.au/podc
asts/podcast-discussing-heart-health/

Dr Catherine Itsiopoulos PHd APD is 
Professor on Nutrition and Dietetics at the 
University of Melbourne, La Trobe 
University & Murdoch University

Her beautiful cookbooks are available 
online

© Nathalie Cook OAM APD (2022) 26
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Professor Felice Jacka
Alfred Deakin Professor Felice 
Jacka OAM 
Director, Food & Mood Centre,
IMPACT, Deakin University, 
Australia
President, International Society 
for Nutritional Psychiatry 
Research (ISNPR)

https://foodandmoodcentre.com.au/about/
27
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Healthy Eating with MPN
• Eat a ‘Rainbow’ to reduce MPN 

inflammation & symptoms.

• Start with 1 change/day  & 
gradually increase

• Aim for lots of colourful plant foods 
daily for phytochemicals/flavonoids & 
fibre

• Enjoy olive oil for cooking & salads

• Include lean protein at each meal for 
strong muscles & bones.

• Caution with supplements - to avoid 
Vitamin B6 toxicity (Food first approach)

• Daily physical activity for strong muscles 
& bones, fatigue reduction, general 
mental & physical health

• Healthy eating is empowering & 
something we can do each day to 
stay well with MPN

© Nathalie Cook OAM APD (2022)

Mediterranean/plant-rich eating pattern
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My workplaces in Melbourne Australia: 
Banyule Community Health & Victorian 
Aboriginal Health Service
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Questions???

© Nathalie Cook OAM APD 2022
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