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45g/day
Peanuts, tree nuts

45g/day
Soy products, 
pulses

20g/day
Oats, barley, 
psyllium, pulses, 
eggplant, okra, 
temperate climate 
fruit

2g/day
Plant sterol 
margarine/oil/
supplements

MUFA oils

Extra virgin olive oil, canola oil, soybean oil

What is the Portfolio Diet? 

A plant-based, dietary portfolio of cholesterol-lowering foods
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Portfolio Diet: 
From efficacy to effectiveness

Jenkins DJ et al. JAMA 2003; 290(4):502-10
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Multicentre Canadian trial: 

N=345, FU=6 mo

Single centre trial: 

N=46, FU=1 mo

Jenkins DJ et al. JAMA 2011;306(8):831-9

David Jenkins, 
OC, MD, PhD, DSc, 
FRCP, FRCPC, FRSC 

Cyril Kendall, PhD
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Portfolio Diet and Cardiometabolic risk: 

SRMA 7 controlled trial, N=439, FU=1-6mo

Chiavaroli et al. Prog Cardiovasc Dis 2018;61:43-55

Laura Chiavaroli, PhD

 
 

 

Diabetes and Nutrition Study Group 
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Portfolio Diet and cardiometabolic risk: 
SRMA 7 controlled trial, N=439, FU=1-6mo

Chiavaroli et al. Prog Cardiovasc Dis 2018;61:43-55

“The combination of a Portfolio dietary pattern and NCEP Step II diet significantly lowered the primary outcome LDL-C by 
17% (21% in efficacy and 12% in effectiveness trials)… suggesting that the benefit of the intended combination… would 

result in LDL-C reductions of ~27% (32% in efficacy and 15% in effectiveness trials) in clinical practice.”
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Drug Class LDL-C (% )

PCSK9-inhibtors
Evolocumab
Alirocumab

50-70%

Statins
Lovastatin
Pravastatin
Simvastatin
Fluvastatin
Atorvastatin
Rouvastatin

20-60%

Ezetimibe 15-22%

Resins
Cholesytramine
Colesevelam

15-30%

Li et al; Writing Group of 2017 Taiwan Lipid Guidelines for High Risk Patients. J Formos Med Assoc. 2017 Apr;116(4):217-248.
Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults. JAMA. 2001 May 16;285(19):2486-97

Portfolio diet Lipid-lowering is at the lower limit of 

efficacy of anti-hyperlipidemic drugs with evidence 

of cardiovascular risk reduction

https://www.ncbi.nlm.nih.gov/pubmed/28242176


(Coronary Heart Effectiveness Assessment of the Portfolio Diet in Primary Care)

By analogy with established antihyperlipidemic therapies, 

the Portfolio diet is associated with decreased CVD events:
Women’s Health Initiative (WHI), 

n=123,330 (postmenopausal women), mean FU=15.3y

Glenn AJ et al. J Am Heart Assoc. 2021;10:e021515

OUTCOME # CASES Q1
HR 
[95% 
CIs]

Q2
HR [95% CIs]

Q3
HR [95% 
CIs]

Q4
HR [95% CIs]

Total CVD 13,365 1.0 
(Ref)

0.97 
[0.92-1.02]

0.91 
[0.86-0.96]

0.89 
[0.83-0.94]

CHD 5, 640 1.0 
(Ref)

0.92 
[0.85-0.99]

0.85 
[0.78-0.93]

0.86 
[0.78-0.95]

Stroke 4, 440 1.0 
(Ref)

1.03 
[0.95-1.13]

0.97 
[0.88-1.07]

0.97 
[0.87-1.08]

Heart 
Failure

1, 907 1.0 
(Ref)

0.97 
[0.85-1.11]

0.86 
[0.75-0.99]

0.83
[0.71-0.99]

Andrea Glenn, 

MSc, RD

Simin Liu,

MD, ScD
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International health organizations supporting the 

Portfolio diet for CV risk reduction

“The Portfolio Diet under conditions where all foods were provided has been shown to reduce LDL-C 
(~30%), hs-CRP (~30%) and calculated 10-year CVD risk by the Framingham Risk Score (~25%) in 
participants with hypercholesterolemia over 4 weeks”
Sievenpiper JL, et al. Can j Diabetes 2018; 2018 Apr;42 Suppl 1:S64-S79.

“We suggest that all individuals be encouraged to…adopt a healthy dietary pattern to lower their 
CVD risk…ii. Portfolio dietary pattern (Conditional Recommendation; Moderate-Quality Evidence)”… 
We recommend the following dietary components for LDL-C lowering: i. Portfolio dietary pattern
(Strong Recommendation; High-Quality Evidence)”
Anderson TJ, et al. Can J Cardiol. 2016;32:1263-1282.

“The Portfolio Eating plan is a recognised dietary approach to lowering cholesterol.”
https://www.heartuk.org.uk/downloads/healthprofessionals/factsheets/the-portfolio-diet.pdf

“The Portfolio diet, incorporating plant sterols, soya protein, viscous fibres, and nuts, has the potential 
to reduce LDL-C levels by 20–25%.54 This Panel believes that these approaches are appropriate either 
alone or in association with statin or non-statin drug regimens…”
Stroes ES, et al. Eur Heart J 2015;36:1012–1022

“Good adherence to various LDL lowering diets will reduce LDL-C levels by 10% to >15% (S4.4.3-3)

“S4.4.3-3. Chiavaroli L, Nishi SK, Khan TA, et al. Portfolio dietary pattern and cardiovascular disease: 
a systematic review and meta-analysis of controlled trials. Prog Cardiovasc Dis. 2018;61:43–53.”
Grundy SM, et al. Circulation. 2019;139:e1082–e1143.

“For people with existing CVD, the Portfolio dietary pattern had the strongest evidence for the 
reduction in risk factors for CVD, followed by the DASH diet.“
https://www.heartfoundation.org.au/images/uploads/main/Eating_for_Heart_Health_-
_Position_Statement.pdf
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How do we translate the 

guidelines into clinical practice?
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 https://www.ccs.ca/images/Images_2017/Portfolio_Diet_Scroll_eng.pdf

http://www.stmichaelshospital.com/media/hospital_news/2018/0706.php

http://childnutrition.utoronto.ca/news/quick-visual-portfolio-diet-and-cholesterol
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http://www.ccs.ca/eguidelines/Content/Topics/Dyslipidemia/5.%20Health%20Behaviour%20Interventions.htm

CCS Portfolio Diet Infographic:

Physician education tools

http://www.ccs.ca/eguidelines/Content/Topics/Dyslipidemia/5.%20Health%20Behaviour%20Interventions.htm
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www.PortfolioDiet.app

http://www.portfoliodiet.app/
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PortfolioDiet.app team

http://usquaresoft.com/

Laura Chiavaroli, 

PhD, PDF

Meaghan Kavanagh, 

MSc, PhD candidate

Andrea Glenn, 

MSc, RD, PhD candidate

Andreea Zurbau, 

PhD, RD, PDF

Stephanie Nishi, 

PhD, RD, PDF (Spain)

http://www.portfoliodiet.app/
http://usquaresoft.com/
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PortfolioDiet.app icon and login page

http://www.portfoliodiet.app/
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PortfolioDiet.app scoring

5 points

5 points

5 points

5 points

5 points
----------------
25 points

http://www.portfoliodiet.app/
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PortfolioDiet.app dashboard/gamification

http://www.portfoliodiet.app/
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PortfolioDiet.app Clinical measurements

http://www.portfoliodiet.app/
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PortfolioDiet.app cookbook, tip 

sheets/videos, and infographic development

http://www.portfoliodiet.app/
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PortfolioDiet.app cookbook, tip 

sheets/videos, and infographic development

http://www.portfoliodiet.app/
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PortfolioDiet.app: Nudges/coaching!

Hi Jennifer, do you 
want to try to get 
more viscous fibre 
this week? Try a great 
Portfolio diet recipe or 
adding oats, barley, 
psyllium, apples, 
berries, okra, or 
eggplant to your 
meals

http://www.portfoliodiet.app/
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Meaghan Kavanagh, MSc

“The PortfolioDiet.app educates users on the

Portfolio Diet and is considered acceptable

by users. Although further refinements to the

PortfolioDiet.app will continue to be made

before its evaluation in a clinical trial, the

result of this QI project is an improved

clinical tool.”

Kavanagh et al. JMIR Human Factors, in press

QI and usability testing of the PortfolioDiet.app
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Is it effective in the real-world?
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Coronary Heart Effectiveness Assessment of the Portfolio 
diet in primary Care (CHEAP) trial
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CHEAP trial power and design: 
Parallel, 2 group RCT of the effect of standard of care + Portfolio diet 

(PortfolioDiet.app) versus standard of care alone on achieving lipid targets at 1y 

and reducing major CV events at 7y in 1,000 high risk mixed 2o and 1o prevention 

participants on background statin therapy in primary care 

Primary outcomes with stepwise gatekeeper procedure:
1. Proportion achieving ≥10% reduction in LDL-C or non-HDL-C at 1y 
2. MACE (MI, revascularization, CV hospitalization, CV mortality, stroke) at 7y

500

500

1,000

PortfolioDiet.app

Standard of care

0y 7y

0y 7y

1y

1y

Power

Design
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CHEAP trial participants: 
1o and 2o prevention participants at high CV risk on background 

statin therapy

1. Statin therapy

2. M >55y, F>65y (postmenopausal)

3. At least one…

a) 2o prevention (70%) – prior 

ASCVD (MI, PCI, CABG) 

b) 1o prevention (30%) – DM2 + 1 

risk factor (HTN, smoking, eGFR 

>30 and <60, or ACR ≥ 3.0)

1. Major disease expected to result in death 

within 2 years (except CVD) 

2. Active severe liver disease or ALT ≥ 3 x ULN

3. HyperCKemia CK > 5 x ULN

4. Malabsorption disorders

5. Drug or alcohol abuse disorders

Inclusion Exclusion
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CHEAP trial recruitment

10 sites 
34 physicians
30±4 participants/physician over 2y 
1.25 participants/physician/month
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• Stratified (site), block randomization (individual = unit of 
randomization) 

• Allocation concealment (statistician blinded)
• Randomization by Applied Health Research Centre (AHRC)
• Delivery through Research Electronic Data Capture (REDCap)

CHEAP trial randomization 

Research Electronic Data Capture (REDCap) program
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• Willett FFQ/questionnaires - REDCap
• Anthropometry/Blood pressure – LifeLabs
• Blood work (lipids, glucose, HbA1c, CRP) – LifeLabs
• Clinical events – IC/ES

CHEAP trial data/sample collections
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CHEAP trial intervention 

PortfolioDiet.app

http://www.portfoliodiet.app/
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Months 0-1 (weekly)
week 1 - session 1 - Intro to Portfolio diet and PortfolioDiet.app 1 (getting started and personal motivations)

week 2 - session 2 - The 5 pillars and PortfolioDiet.app 2 (a deeper dive into the 5 categories)

week 3 - session 3 – Portfolio Diet Tips and PortfolioDiet.app 3 (optimizing features, nudges)

week 4 - session 4 - Goal setting (based on ≥10% LDL-C/non-HDL-C, ≥ 12/25 PDS, individual portfolio food goals)

Months 1-3 (2-weekly)
Week 6 - session 5 - Problem solving 1 (5-step approach)

Week 8 - session 6 - Self-monitoring (leveraging PDS score and measurements)

Week 10 - session 7 - Problem solving 2 (managing stress and social cues)

Week 12 - session 8 - Taking charge of change

Months 4-6 (4-weekly)
Week 16- session 9 - Portfolio meal replacements for weight loss 

Week 20 - session 10 - Talking Back to Negative Thoughts

Week 24 - session 11 - Cooking with nuts

Months 7-12 (6-weekly)
Week 28 - session 12 - Cooking with plant-protein

Week 34 - session 13 - Cooking with viscous fibre

Week 40 - session 14 - Cooking with plant sterols

Week 46 - session 15 - Favourite high-yield recipes

Week 52 - session 16- How to stay motivated

CHEAP trial Intervention
16 session “DPP-like” program on Zoom

Study Team to Everyone
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CHEAP trial intervention 
Coupons/vouchers program to drive adherence

1 2 3 4

Nuts Viscous 
fibre

Plant
Protein

Plant 
sterols

Healthy
oils

Peanut Institute

Almond Board 
of California

California Walnut 
Commission

Loblaw

Kellogg

Danone

Unico/Primo

Nutrartis

Shoppers Drug Mart

Loblaw

Loblaw

KIND

KIND
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CHEAP trial outcomes

Primary outcomeS:

≥10% reduction in LDL-C or non-HDL-C at 1y 

MACE (MI, revascularization, CV hospitalization, CV mortality, stroke) at 7y

Secondary outcomes:

≥12/25 Portfolio Diet Score at 1y and 7y 

CCS targets (LDL-C <1.8/<2.0, non-HDL-C <2.4/2.6 mmol/L) at 1y and 7y 

Change in medications at 1y and 7y 

Cost effectiveness at 1y and 7y 

Participant satisfaction and quality of life (EQ5D) at 1y and 7y 

Provider satisfaction at 1y and 7y 

Other outcomes:

Changes in lipids, BP, FPG, HbA1c, CRP, body weight at 1y and 7y 

Metabolic syndrome, diabetes at 1y and 7y
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CHEAP trial analysis plan

• Unit of inference = the individual. 

• Primary analysis by intention-to-treat (ITT) principle at 1y

• Inverse probability weighting (IPW) for missing data

• Logistic regression models for the proportion achieving the lipid targets and Portfolio 

diet score targets at 1y (ORs with 95% CI)

• Mixed models for continuous data at 1y (mean differences with 95% CI)

• Cox proportional-hazards models for clinical events at 7y (HR with 95% CI)

• Completers analyses, per protocol analyses and analyses adjusted for changes in 

background statin medication

• Subgroup analyses by age, sex/gender, prevention type, diabetes, statin intensity, 

baseline LDL-C, educational attainment, ethnicity, and site
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Please join us!


