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Does diet matter?



Poor diet is greatest contributor to premature morbidity and 
mortality worldwide: 

Global burden of disease attributable to 79 risk factors in
Global Burden of Disease Study 2015 and 2017

GBD 2015 Risk Factors Collaborators. Lancet 2016; 388: 1659–724
GBD 2017 Diet Collaborators. Lancet 2019 Apr 3. pii: S0140-6736(19)30041-8 [Epub ahead of print]
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Nutrition is the cornerstone of therapy: 
CPGs for Diabetes, Dyslipidemia, Hypertension

“Lifestyle interventions remain 
the cornerstone of chronic

disease prevention, including 
CVD”

Sievenpiper et al. Can J Diabetes. 2018;42 (Suppl 1):S64-S79.

Anderson JT et al. Can J Cardiol. 2016;pii:S0828-282X(16)30732-2.

ESC/EASD Task Force. Eur Heart J 2020;41:255-323

Wharton et al. CMAJ  2020;192:E875-E891

“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

“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

American Diabetes Association. Diabetes Care 2020;43(Suppl. 1):S48–S65

Grundy SM. Circulation 2019;139:e1082-e1143





How do we translate nutrition 
related to nuts  into clinical 

practice?



Paradigm shift:
“Nutrient-based” to “food- and dietary pattern-based” 

recommendations

Sievenpiper, Dworatzek. Can J Diabetes 
2013;37:S1-S7

Sievenpiper et al. Can J Diabetes 
2018;42:s64-s79

Dworatzek et al. Can J Diabetes 
2013;37:S45eS55

Anderson et al. Can J Cardiol 
2016;32:1263e1282

Wharton et al. CMAJ  2020;192:E875-E891

DNSG-EASD Guideline Development Group. 
Diabetologia 2023;66:965-98



Evidence-based European recommendations for the dietary 
management of diabetes: An EASD Clinical Practice Guideline

New EASD clinical practice guidelines: 
Evidence syntheses commissioned to address the 

discordance in LNCS research

The DNSG-EASD Guideline Development Group. 
Diabetologia 2023 Jun;66(6):965-98

1. Prevention of type 2 diabetes 
2. Energy-balance and weight management in diabetes
3. Carbohydrate intakes in diabetes management
4. Dietary fat intakes in diabetes management
5. Protein intakes in diabetes management
6. Food-based approaches in diabetes management
7. Traditional   dietary patterns and therapeutic diets in 

diabetes management
8. Environmental sustainability and diabetes management
9. Food processing and diabetes management
10. Patient support and diabetes management



No “one-size-fits-all”: 

Importance of vales, preferences, and treatment goals

“Values and preferences. Adherence is one of the 
most important determinants for attaining the 
benefits of any diet. High food costs (e.g. fresh fruits 
and vegetables),  allergies (e.g. peanut and tree nut 
allergies), intolerances (e.g. lactose intolerance), and 
gastrointestinal (GI) side effects (e.g. flatulence and 
bloating from fibre) may present as important barriers 
to adherence. Other barriers may include culinary (e.g. 
ability and time to prepare foods), cultural (e.g. 
culturally specific foods), and ecological/environmental 
(e.g. sustainability of diets) considerations. Individuals 
should choose the dietary pattern that best fits with 
their values and preferences, allowing them to 
achieve the greatest adherence over the long term.”

Anderson JT et al. Can J Cardiol. 2016 Jul 25. pii: S0828-282X(16)30732-2.Sievenpiper et al. Can J Diabetes. 2018;42 (Suppl 1):S64-S79.



Are there similar transcultural 
approaches beyond 

Mediterranean diet?



Recommended nut-containing, plant-based 
dietary patterns

https://oldwayspt.org/traditional-diets/mediterranean-diet

Mediterranean Diet 

Portfolio Diet 

Vegetarian Diet Nordic Diet 

https://oldwayspt.org/resources/oldways-vegetarianvegan-diet-pyramidKanerva et al. Public Health Nutr. 2014;17:1697-705

DASH Diet 

https://www.nhlbi.nih.gov/files/docs/public/heart/new_dash.pdf

(⊕⊕⊝⊝ Low to 
⊕⊕⊕⊝ Moderate) 

(⊕⊝⊝⊝ Very low to  
⊕⊕⊕⊝ Moderate) 
 

(⊕⊕⊝⊝ Low to 
⊕⊕⊕⊝ Moderate) 

(⊕⊝⊝⊝ Very low to 
⊕⊕⊕⊕ High) 

https://ccs.ca/app/uploads/2023/08/Portfolio-Infographic-EN-FINAL.pdf

(⊕⊕⊝⊝ Low to 
⊕⊕⊕⊝ Moderate) 



45g/day
Peanuts, tree nuts

50g/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 nut-containing Portfolio Diet? 
A plant-based, dietary portfolio of cholesterol-lowering foods

5

5
Plant protein



Current approved health claims:
Cholesterol and CHD risk reduction

1. Nuts (peanuts, 9 tree nuts)

2. Soy (soy, pulses)                                                    

3. Viscous Fibres (oat, barley, psyllium, PGX)

4. Phytosterols (plant sterols and stanols)

5. MUFA/PUFA oils (Olive, Canola, Soy)

NCEP Step II diet (low-SFA, low-chol diet) ↓10%*

↓5%

↓5%

↓5%

↓5%

(↓10%)*

*Replacement of SFA with MUFA/PUFA oils ↓30%



Portfolio Diet: 
From efficacy to effectiveness

Jenkins DJ et al. JAMA 2003; 290(4):502-10
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Jenkins DJ et al. JAMA 2011;306(8):831-9

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

Cyril Kendall, PhD

Multicentre Canadian RCT:
N=345, FU=6 months (ad libitum)

Single centre RCT:
N=46, FU=1 month (food provided)



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

Systematic review and meta-analysis 

commissioned by the DNSG for the update of the 

EASD Clinical Practice Guidelines for 

Nutrition Therapy



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.”



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

Anti-hyperlipidemic drugs have large lipid-
lowering effects

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


Glenn AJ et al. Circulation. 2023 Nov 28;148(22):1750-1763

OUTCOME CASES HR (95% CI)

Q1 Q2 Q3 Q4 Q5

Total CVD 16,917 1.0 
(Ref) 

0.97   
(0.92, 1.01)

0.90   
(0.86, 0.95)

0.90 
(0.86,0.95)

0.86   
(0.81, 0.92)

CHD 10,666 1.0 
(Ref) 

0.96    
(0.90, 1.02)

0.88        
(0.83, 0.94)

0.93      
(0.87, 0.99)

0.86       
(0.80, 0.93)

Stroke 6,473 1.0 
(Ref) 

0.97       
(0.90, 1.05)

0.92        
(0.85, 1.00)

0.85       
(0.78, 0.93)

0.86 
(0.7,-0.95)

Andrea Glenn, 
MSc, RD

Frank Hu
MD, MPH, PhD

Portfolio dietary pattern is associated with lower lipids 
and decreased incidence of CVD outcomes:

3 Harvard Cohorts (NHS, N=73,924; NHS II, N=92,364; HPFS, N=43,970), 
FU=26-32-y (NHS, 1984-2016; NHS II, 1991-2017; HPFS, 1986-2016) 



How can we get physicians to 
prescribe diet?





An innovative technology-based 
approach to translating clinical 
practice guidelines for nuts: The tree 
nut-containing PortfolioDiet.app

2021 INC Promotion and 
Dissemination Project Grant

Toronto 3D Knowledge Synthesis & Clinical Trials foundation 



 

https://ccs.ca/wp-content/uploads/2023/11/Portfolio-Infographic-EN_7Nov2023.pdf

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

http://childnutrition.utoronto.ca/news/quick-visual-portfolio-diet-and-cholesterol



https://ccs.ca/companion-resources/

CCS nut-containing Portfolio Diet 
Infographic: Physician education tools
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Nut-containing PortfolioDiet.app: 
Scoring/tracking

5 points

5 points

5 points

5 points

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

http://www.portfoliodiet.app/


Nut-containing PortfolioDiet.app: 
Dashboard/Gamification

http://www.portfoliodiet.app/


Nut-containing PortfolioDiet.app: 
Recipes, Tip Sheets, Videos

http://www.portfoliodiet.app/


Nut-containing PortfolioDiet.app: 
Nudges/coaching!

Hi Jennifer, you need 
2 more sources of 
nuts today. Try a great 
Portfolio diet recipe or 
adding almonds, 
walnuts, pistachios, 
pecans,  peanuts, or 
mixed nuts to your 
meal

http://www.portfoliodiet.app/


Nut-containing PortfolioDiet.app:
Collaboration with FoodFlip for AI driven dietary 

assessment – coming soon!

http://www.portfoliodiet.app/


Nut-containing PortfolioDiet.app: 
Collaboration with RxFood for AI driven dietary 

assessment – coming soon!

http://www.portfoliodiet.app/


Nut-containing PortfolioDiet.app: 
Environmental impact scoring – coming soon!

5 points

5 points

5 points

5 points

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

http://www.portfoliodiet.app/


What does it mean for 
patients?



Case of a 74-year old man with 
Obesity, mixed dyslipidemia, T2DM, HTN, & MetS

ID: 74 year old, male, Caucasian

RFR: Hyplidipidemia w/ inability to meet targets

PMH: T2DM, HTN, Colon CA (remission), 
hypothyroidism              

Meds: Atorva 80mg1, Eze 10mg1, 
           Amlodipine 5mg1, Synthroid 0.025mg1

HPI: Dx 2010 on routine work-up
        No 20 causes identified
        No CHD, stroke, PVD 
        -tve stress test, -tve 24h-holter  

CV risk factors:   Visceral obesity 
                              Ex-15 pack year smoker 
                      HTN
                              T2DM
                      No FHx of premature CVD 

Diet & Lifestyle: High red meat
                            High refined starch, low fibre
                            Low fruit & veg 

O/E: No stigmata
        BMI 29.8, WC >102cm
        BP 154/91 mmHg
        Thyroid, CVS, resp, GI, neuro - unremarkable

Labs:                Nov 2014 (“off”)        Jan 2015 (“on”)                                   

         Total-C                  8.81           →         5.45
         TGs                       2.56           →         2.29
         HDL-C                  1.40            →        1.23 
         LDL-C                   6.25           →        3.18       
         Non-HDL-C           7.41           →        4.22
         Apo B                    1.79 

         HbA1c: 6.1%
         Normal thyroid, liver, renal tests

FRS: >30%

A/P:  Obesity, mixed dyslipidemia with T2DM, HTN, and MetS  
4/5 criteria 

 ( WC,  TG,  BP,  FPG), FRS>30%, on max dual therapy 
         Lipids not at target of LDL-C/non-HDL-C <2.5/3.2mmol/L 

or ≥50% ↓

         BP not at target (SBP <130/80 mmHg)
         GC at target (<7%)         
         ? approach
           



Case of a 74-year old man with obesity, mixed 
dyslipidemia,  T2DM, HTN, & MetS

4 years of follow-up on Portfolio diet + exercise & dual max therapy

Lipids Baseline 1-y 1.5-y 2-y 2.5-y 3-y 3.-5-y 4-y Delta 
%

Total-C 8.81 5.45 3.74 3.24 3.15 3.03 3.52 3.85 -57%

TAGs 2.56 2.29 1.11 1.36 0.97 0.61 0.94 1.19 -54%*

HDL-C 1.40 1.23 1.36 1.22 1.26 1.08 1.38 1.54 +10%

LDL-C 6.25 3.18 1.88 1.40 1.45 1.67 1.71 1.77 -72%**

Non-
HDL-C

7.41 4.22 2.38 2.02 1.89 1.95 2.14 2.31 -69%***

Weight: -4.1kg (from 96.3kg to 92.2kg)
BP: -25/15 mmHg (from 154/91 mmHg to 129/76 mmHg)
HbA1c: -0.5% (from 6.1% to 5.6%)  

*   -48%
**  -44% 
*** -45%

additional lowering beyond dual max therapy

Off Rx On Rx “Rx + Portfolio”

Atorvastatin
80 mg

Ezetimibe
10 mg

“at target”

“at target”

“normal”



What does it mean for 
research?



Estimated Costs of Pivotal Trials for Novel 
Therapeutic Agents Approved by the US Food and 

Drug Administration, 2015-2016

Moore TJ, et al. JAMA Intern Med. 2018 Nov 1;178(11):1451-1457

Clinical outcome trials with n>1,000, FU>6 mo = $52-77 million!

Look AHEAD trial (n=5,145, FU=9.6y) = $300 million
$300 million/5,145/9.6y = $6,100/participant/year



PI: Dr. JL Sievenpiper, MD, PhD, FRCPC

Dr. Laura Chiavaroli, PhD 
Dr. DJA Jenkins, OC, MD, PhD, DSc, FRCP, FRCPC, FRSC
Dr. LA Leiter, MDCM, FRCPC, FACP, FACE, FAHA

Co-Is:
Dr. P. Agarwal, MD, FRCPC
Prof. J. Beyene, PhD 
Dr. G. Booth, MD, FRCPC 
Dr. B. Chan, PhD 
Dr. C. Chow, FRCPC, FACC, FASE
Dr. R. de Souza, ScD, RD 
Dr. M. Farkouh, MD, FRCPC, FACC, FAHA
Dr. A. Glenn, PhD, RD

Dr. S. Grant, PhD, RD 
Dr. M. Greiver, CCFP, FCFP
Dr. W. Isaranuwatchai, PhD
Dr. P. Joy, PhD 
Dr. P. Jüni, MD, FESC 
Ms. M. Kavanagh, MSc 
Dr. C. Kendall, PhD 
Dr. T. Khan, MBBS, PhD 
Dr. V. Malik, ScD

Prof. J. Salas-Salvadó, MD, PhD 
Dr. D. Sherifali, PhD, RN
Dr. E. Snelgrove-Clarke, PhD, RN
Dr. J. Udell, MD, MPH, FRCPC
Dr. M. Vallis, PhD 
Dr. W. Watson, MD, cCFP 

Coronary Heart Effectiveness Assessment of the Portfolio 
diet in primary Care (CHEAP) trial



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 1,100 high risk mixed 2o and 1o prevention 

participants on background statin therapy in primary care 

Primary outcomes with stepwise gatekeeper procedure:
1. Proportion achieving ≥8% reduction in LDL-C or non-HDL-C at 1y 
2. 5-point MACE (MI, revascularization, CV hospitalization, CV mortality, stroke) at 7y

550

550

1,100

PortfolioDiet.app

Standard of care

0y 7y

0y 7y

1y

1y

Power

Design



CHEAP trial Intervention
Portfolio diet program 

Portfolio diet program

1.

2.

Provision of food to drive adherence3.

16 session “DPP-like” virtual program

PortfolioDiet.app



Conclusions

1. Although diet remains the cornerstone of therapy for the prevention and management of 
NCDs, most physicians cite a lack of education/tools/time to counsel on nutrition with 
supporting dietitian services often inadequate.

2. Dietary guidelines have moved away from a focus on nutrients (e.g. “low fat”) to a focus 
on foods and  dietary patterns with the recognition there is no one-size-fits-all. 

3. Various nut-containing dietary patterns that combine the advantages of different foods 
(e.g. Med diet, Nordic, Vegetarian, DASH,  and Portfolio Diets) result in clinically 
meaningful improvements in risk factors and are associated with reductions in 
cardiometabolic diseases, comparable to and beyond that seen with medications alone.

4. To implement nut-containing dietary patterns in practice, innovative digital tools 
(infographics and mobile health apps with tracking, gamification, nudging/health coaching, 
educational resources, AI) are being developed and tested with the potential to 
revolutionize healthcare delivery and improve outcomes

5. The INC-funded PortfolioDiet.app as a digital translation of clinical practice guidelines for 
the Portfolio diet will provide a  tool for greater physician and patient engagement, 
personalization, and mounting of ambitious clinical outcome trials at a low cost

http://www.portfoliodiet.app/


Please keep supporting 
research!
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