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Dietary Guidelines 2015-2020

Key Recommendations

Consume a healthy eating pattern that accounts
for all foods and beverages within an appropriate calorie level.

A healthy eating pattern includes:

+ A variety of vegetables from all of the subgroups—dark green, red
and orange, legumes (beans and peas), starchy, and other

+ Fruits, especially whole fruits
» Grains, at least half of which are whole grains

+ Fat-free or low-fat dairy, including milk, yogurt, cheese, and/or
fortified soy beverages

+ A variety of protein foods, including seafood, lean meats and
poultry, eggs, legumes (beans and peas), and nuts, seeds, and soy
products

* Qils

novo nordisk fonden
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European Food Safety Authority

A healthy eating pattern limits:

» Saturated fats and frans fats, added sugars, and sodium

Key Recommendations that are quantitative are provided for several
components of the diet that should be limited. These components are of
particular public health concern in the United States, and the specified
limits can help individuals achieve healthy eating patterns within calorie
limits:

* Consume less than 10 percent of calories per day from added
sugars

EFSA: As low as possible

» Consume less than 2,300 milligrams (mg) per day of sodium®!

« If alcohol is consumed, it should be consumed in moderation—up to
one drink per day for women and up to two drinks per day for
men—and only by adults of legal drinking age .

Dias



The lipid hypothesis and CHD

Saturated fat

High blood cholesterol

Atheroscler05|s

Healthy Weight Center
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Hierarchy in Scientific Evidence

Systematic Reviews
WISERERENSD)

Randomized Controlled Trials

Other Controlled Trials

Prospective Cohort studies
/ \
/ Case - Control studies N

\
Prevalence studies
Ecological studies

Level of Evidence

/

Healthy Weight Center
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Saturated fat intake and CVD risk - the most recent evidence

Healthy Weight Center
novo nordisk fonden



The WHO evidence

Cochrane analysis by Hooper et al 2020 reviewed RCTs with a minimum of 24 months duration. The review included 15 studies
involving approximately 59,000 people and was focused on the impact of saturated fat reduction dying, heart disease and stroke.

There were eight main end-points. Seven of these were non-significanti.e. they found nothing. Again, this is never press-released; it should be the headline.
1) There was no significant effect from reducing saturated fat on total mortality.

 2) There was no significant effect from reducing saturated fat on CVD mortality.

 3) There was no significant effect from reducing saturated fat on CHD mortality.

 4) There was no significant effect from reducing saturated fat on fatal heart attacks.

 5) There was no significant effect from reducing saturated fat on non-fatal heart attacks.

* 6) There was no significant effect from reducing saturated fat on CHD events.

 7) There was no significant effect from reducing saturated fat on strokes.

* The one significant finding was for CVD events: the risk ratio (RR) for CVD events from meta-analysis was 0.79 (95% Cl 0.66 to 0.93). A sensitivity analysis for
RCTs that did actually reduce saturated fat — excluding studies that aimed to reduce saturated fat but didn’t - showed that the effect on CVD events was no
longer significant.

Healthy Weight Center

NOVO ﬂOI’diSk fonden BMJ 2019:366:14137 doi: 10.1136/bmj.14137 (Published 3 July 2019) Dias 8



LDL is comprised of subclasses of particles with differing
cholesterol content and atherogenic properties

Large
more cholesterol/particle
Medium ‘

/‘
Small and very small Reduced plasma clearance
. < Greater entry into artery
less cholesterol/particle Groater retention
Faster oxidation
—
Distribution of subclasses varies widely among individuals and is
Healthy Weight Center iIndependent of total LDL cholesterol

novo nordisk fonden _
Berneis and Krauss, JLR 43:1155, 2002
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BMJ 2019:366:14137 doi: 10.1136/bm;j.14137 (Published 3 July 2019) Page 1 of 6

o~ ANALYSIS

Check for
updates |

WHO draft guidelines on dietary saturated and trans

fatty acids: time for a new approach?

The 2018 WHO draft guidance on fatty acids fails to consider the importance of the food matrix,
argue Arne Astrup and colleagues

Arne Astrup head of department', Hanne CS Bertram professor®, Jean-Philippe Bonjour honorary
professor of medicine®, Lisette CP de Groot professor®, Marcia C de Oliveira Otto assistant
professor’, Emma L Feeney assistant professor’, Manohar L Garg director’, lan Givens professor
and director®, Frans J Kok emeritus professor of nutrition and health®, Ronald M Krauss senior
scientist and Dolores Jordan endowed chair’, Benoit Lamarche chair of nutrition'’, Jean-Michel
Lecerf head of department'’, Philippe Legrand professor'?, Michelle McKinley reader'’, Renata
Micha associate professor'®, Marie-Caroline Michalski research director", Dariush Mozaffarian

Healthy Weight Cent grean“, Sabita S Soedamah-Muthu associate professor'®

novo nordisk fonden 22 November 2022 Difg
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Questions ?

« Justification to treat Saturated fat as one group ?

Healthy Weight Center

novo nordisk fonden 22 November 2022 Difi



Can we predict the health effects of foods based on the information
on the label ?

Or just by the content of saturated fat ?

Healthy Weight Center
novo nordisk fonden BMJ 2019:366:14137 doi: 10.1136/bmj.14137 (Published 3 July 2019)



From single nutrients to whole foods:
the importance of the food matrix

Healthy Weight Center
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Previous advice: restrict SFA intake to reduce risk of CVD

-

Current evidence base: health effects of SFAs depend on the interacting effects from naturally occurring food
components and from unhealthy compounds introduced by processing

Unprocessed
V- ; red meat o
R if'/‘g Complex food matrix with
O high SFA content but also
Whole-fat \— 5 .
dair - other nutrients and non-
iry

- chocolate proteins, micronutrients,
\ ’ . phospholipids, probiotics)

wéd

et

Dark == nutritive components (e.g.

No increased
= CVDor diabetes
risk

New recommendations should emphasize food-based strategies that translate
Healthy Weight Center for the public into understandable, consistent, and robust recommendations for

novo nordisk fonden healthy dietary patterns



AUGUST 18, 3020
VOLUME 7&
NUMBER 7
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THE PRESENT AND FUTURE

JACC STATE-OF-THE-ART REVIEW

Saturated Fats and Health: R)
A Reassessment and Proposal for O AT

Food-Based Recommendations
JACC State-of-the-Art Review

Arne Astrup, MD, DMSc,” Faidon Magkos, PuD,” Dennis M. Bier, MD,"” J. Thomas Brenna, PuD,®*
Marcia C. de Oliveira Otto, PuD,’ James O. Hill, PuD,* Janet C. King, PuD," Andrew Mente, PuD,' Jose M. Ordovas, PuD,’
Jeff S. Volek, PuD, RD," Salim Yusuf, DPxw,' Ronald M. Krauss, MD"™

ABSTRACT

H e3 |thy W ei ght C enter The recommendation to limit dietary saturated fatty acid (SFA) intake has persisted despite mounting evidence to the

novo nordisk fonden 22 November 2022 Dias 15



Dairy & Cardiometabolic Health: Potential Mechanisms

Healthy Weight Center
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Updated meta-analysis of fermented dairy and CVD and mortality

Goldbohm

Goldbohm

Goldbohm

Goldbohm

year  exposure gender
1984 Cheese Women
1997 Cheese Women
2000 Cheese Women
2009 Cheese Women
2010 Yoghurt Women
2010 High-fat cheese Women
2011 High-fat fermented dairy Men
2011 Low-fat fermented dairy Men
2011 High-fat fermented dairy Women
2011 Low-fat fermented dairy Women

/M

/M

/M

/M

/M

/M

en

en

en

en

en

en

Relative

risk (95% CI)

0.99 (0.94, 1.04)
1.02 (0.90, 1.17)
1.30 (0.36, 4.68)
0.95 (0.90, 1.00)
1.08 (0.96, 1.20)
0.93 (0.68, 1.27)
0.97 (0.95, 0.99)
1.00 (0.99, 1.01)
0.97 (0.95, 1.00)

1.00 (1.00, 1.01)

%

Weight

2,77
0.51
0.01
2.62
0.73
0.10
6.64
8.86
5.58

8.82

Total 29 cohort studies are available for meta-analysis. Inverse associations were found
between total fermented (included sour milk products, yogurt or cheese) with mortality
(RR 0.98, 95% Cl: 0.97-0.99; 1°=94.4%) and risk of CVD (RR 0.98, 95% CI: 0.97-0.99;
12=87.5%). Also stratified analysis of total fermented dairy of cheese shown a lower 2%
lower risk of CVD (RR 0.98, 95% Cl: 0.95-1.00; 12=82.6%). No associations were found
for total dairy, high-fat/ low-fat dairy or milk with the health outcomes.

Healthy Weight Center
novo nordisk fonden



Dairy contributes to prevent obesity: Childhood and adult

Meta-analyses of observational studies and RCT’s find that dairy in children reduce risk of obesity with
beneficial effect on body composition

June 4, 2020

/ —\ The NEW ENGLAND e N Engl | Med 2020; 382:e86
\/ JOURNAL of MEDICINE Mllk and Health DOI: 10.1056/NEJMc2005220

Metrics

International Journal of Obesity (2012) 1-9 @
© 2012 Macmillan Publishers Limited  All rights reserved 0307-0565/12

www.nature.com/ijo

ORIGINAL ARTICLE

Effect of dairy consumption on weight and body composition
in adults: a systematic review and meta-analysis of randomized
controlled clinical trials

AS Abargouei’?, M Janghorbani®, M Salehi-Marzijarani® and A Esmaillzadeh'-

Healthy Weight Center
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Effect of high vs low dairy on fat loss

Study (vear) Mean difference (95% CI)

With energy restriction
Zemel et al (2004)"

L I |

- + -2.35(-5.73, 1.03)
Thompson et al (2005)" e -1.50(-5.07, 2.07)
Zemel et al (2005)” - E -5.11 (-8.67, -1.55)
Zemel et al (2005)™ R -1.68 (-3.38, 0.02)
Harvey-Berino et al (2005)" - -1.10(-3.29. 1.09)

Zemel et al (2009)™
Faghih et al (2010)”
Van Loan et al (2011)"
Josse et al (2011)*
Subtotal

-1.47 (-2.94, -0.00)
-1.05 (-2.27,0.17)
-0.10 (-1.45, 1.25)
-0.40 (-1.90, 1.10)
-1.11 (-1.75, -0.47)

Without energy restriction
Zemel et al (2005)”
Gunther et al (2005)"
Wennersberg et al (2009)"
Palacios et al (2010)"

-1.99 (-3.39, -0.59)
1.00 (-0.25, 2.25)
0.10 (-0.67, 0.87)

-0.09 (-0.55, 0.37)

) M — +<>,+j+

Subtotal -0.16 (-0.97, 0.66)
Overall -0.72 (-1.29, -0.14)
. T T T T I I !
Healthy Weight Center 8 6 4 2 0 2 4 6 8
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Effect of high vs low dairy on fat free mass

Study (vear) Mean difference (95% CI)
With energy restriction
Zemel et al (2005)”
Zemel et al (2005)”
Zemel et al (2009)"

Josse et al (2011)*
Subtotal

1.84 (0.87, 2.81)
0.62 (0.10, 1.13)
0.07 (-0.88, 1.02)
0.50 (-0.21, 1.21)
0.72 (0.12, 1.32)

Without energy restriction

Zemel et al (2005)" 0.80 (0.07. 1.52)

Gunther et al (2005)" 0.10 (-0.38, 0.58)
Palacios et al (2010)™ 0.44 (4.04, 4.92)
Subtotal 0.35 (-0.15, 0.86)
Overall 0.58 (0.18, 0.99)
1 1 | | | | 1
Healthy Weight Center il R * W
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RESEARCH

& orenaccess  Effect of dietary sources of calcium and protein on hip fractures
| ) Gheck for updaes and falls in older adults in residential care: cluster randomised
controlled trial

S luliano,” S Poon," | Robbins,' M Bui,” X Wang,” L De Groot,” M Van Loan,” A Ghasem Zadeh,
T Nguyen,”® E Seeman’

‘Departments of Medicine and ABSTRACT f
Endocnnology, Austin Health, OBJECTIVE [
sity of M ne -
E,':;;ﬂ;ﬁff;;:&ﬁ:’ " To assess the antifracture efficacy and safety of a i
L w, als
; . nutritional intervention in institutionalised older
“School of Population and Global RS X : 2 ( Q17 ARl fractures
Hoalth inkmreite of Malhans  @dults replete in vitamin D but with mean intakes of i :
— Intervention group Control group
% 0100
LD =
Approached to participate z 007S !
an g 0os0!
Excluded
e » 7 Noresponse
22 Busy or other projects 005!
16 Organisational decision
3 Facility closure o o
v
(§60) No at risk
Randomised Controd
3894 2719 2089 1568 1148
I 1 ntervention
(ED ED 3301 2214 1777 1373 964
Allocated to intervention Allocated to control
Fabs
B (§ 1) 10

Lost to follow-up > Lost to follow-up

——— 3 Withdrew before intervention 1 Facility sold
1 Facility closed at month 15
1 Facility closed at month 20

0.8} -—

Cumutative prob ability of event

WHAT IS ALREADY KNOWN ON THIS TOPIC

Few studies have investigated the efficacy and safety of a nutritional approach to
reduction of fracture risk in institutionalised older adults

One study using pharmacological doses of calcium and vitamin D reduced hip
fractures in female nursing home residents with low calcium intakes and vitamin
D deficiency

WHAT THIS STUDY ADDS

Supplementation using high calcium, high protein dairy foods reduced falls and
fractures in vitamin D replete older adults in aged care

RESEARCH

Mo atrisk
Control

0 3394 2758 %0 1625 1206 ¢

Intesvention

0 3m 2336 1815 1403 999 0

Mortality
05,

04! d

|

g
o
-~
 Z v ; 06!
(5 (§29 8
Analysed at 24 months Analysed g oa
® ®
Analysed at 20 months g
® il
Analysed at 15 months 5 o
FTINV U 1TIVIEUATDIN IViiITWdASWE D Q

03}

0.2}

o

Cumulative probatility of event



Dairy Foods and Risk of Diabetes

0.8 -

1.2
1.1

Relative
Risk of 1

Diabetes
0.9
0.7

Healthy Weight Center
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340,234 Europeans, 8 countries, 12,403 cases

Probiotics,

P-trend=0.50 Fermentation ?

P-trend=0.06 P-trend=0.01

Hﬂﬂ! lui

Milk Yogurt Cheese
Quintiles of Consumption

Sluijis et al., AJCN
2012



The participants’ ages ranged from 20 to 88 y, and participants were followed up for from 4 to 30 y. Studies included 64,227-566,875 participants
and reported 4810-44,474 cases of T2D. Most studies reported an inverse association between T2D incidence and dairy product consumption,
especially for ]) total dairy products (range: 0.86-091), 2) low-fat dairy products (range: 0.81-0.83), 3) low-fat milk (RR: 0.82), and 4) yogurt (range:
0.74-0.86). Dose-response analyses showed a decreased T2D risk for ) 200-400 g/d of total dairy products (range: 0.93-0.97) and 2) 200 g/d of
low-fat dairy products (range: 0.88-0.91). Total dairy product consumption is associated with a lower risk of T2D, especially for yogurt and low-fat
dairy consumption. The association with cheese is moderate. Moreover, dose-response analyses showed that the risk of T2D decreased by each

(\ SUPPLEMENT

&

Effects of Milk and Dairy Product Consumption on
Type 2 Diabetes: Overview of Systematic Reviews
and Meta-Analyses

Celia Alvarez-Bueno,’ lvan Cavero-Redondo,' Vicente Martinez-Vizcaino,'* Mercedes Sotos-Prieto,*** Jonatan R Ruiz,® and
Angel Gil72210

' Health and Social Research Center, Universidad de Castilla-La Mancha, Cuenca, Spain; *Facultad de Ciencias de la Salud, Universidad Auténoma de Chile,
Talca, Chile; 3Department of Environmental Health, Harvard TH Chan School of Public Health, Boston, MA; *Department of Food Sciences and Nutrition,
School of Applied Health Sciences and Wellness, ° Diabetes Institute, Ohio University, Athens, OH; $PROFITH (PROmoting FlTness and Health through Physical
Activity) Research Group, Department of Physical Education and Sport, Faculty of Sport Sciences, 7 Department of Biochemistry and Molecular Biology |,
School of Pharmacy, ® Institute of Nutrition and Food Technology “José Mataix,” Biomedical Research Center, University of Granada, Granada, Spain; 9 Instituto
de Investigacion Biosanitaria ibs GRANADA, Complejo Hospitalario Universitario de Granada, Granada, Spain; and "°CIBEROBN (CIBER Physiopathology of
Obesity and Nutrition CB12/03/30028), Instituto de Salud Carlos llf, Madrid, Spain

unit increase in consumption of total dairy products and low-fat dairy products. Adv Nutr 2019;10:5154-5163.

Healthy Weight Center
novo nordisk fonden
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Individual weight loss when following a healthy diet - Low-Gl/high
In fibre and whole grain

5 -

Individual dietary
weight loss response
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International Journal of Obesity (2000) 24, 1545-1552 _
© 2000 All rights reserved 0307-0565/00 $15.00 @

www.nature.com/ijo

The role of low-fat diets in body weight control:
a meta-analysis of ad libitum dietary
Intervention studies

A Astrup'*, GK Grunwald?, EL Melanson?, WHM Saris® and JO Hill?

Lee-Han et al. (1988)
Boyd et al. (1990)
Sheppard et al. (1991)
Kasim et al. (1993)
Pritchard et al. (1996)
Siggaard et al. (1996)
Simon et al. (1997)
Weststrate et al. (1998)
Stefanick et al. F (1998)
Stefanick et al. M (1998)
Saris et al. SCHO (2000)
Saris et al. CCHO (2000)

Weighted overall (fixed effects)
Weighted overall (random effects)

novo nordisk fonden
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A Systematic Review and meta-analysis of Dietary Carbohydrate Restriction in Patients with Type 2 Diabetes

Ole Snorgaard, Grith Mgller Poulsen, Henning Keinke Andersen and Arne Astrup

Intervention [Low Carb.] Control [High Carb.] Mean Difference Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD  Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDETFG
Saslow 2014 i 0.3 15 6.9 11 18 129% -0.901.43,-0.37] e PP0ReS?
Tay 2014 -26 1 46 -19 1.2 47 147% -D.701.15,-0.25) L1l 11 B
Yamada 2014 7 0.7 12 7.5 1 12 99% -050[1.19,019] 2720720860
Igbal 2010 -05 0.2 28 -01 0.2 40 223% -0.40 -0.50,-0.30) - 200060
Davis 2012 -0.29 092 44 015 11 40 150% -0.14 [-0.58,0.30] TR B e®272197
Guldbrand 2012 71 3.1 30 7.2 3 31 31% -0.10[1.63,1.43] ! 202066
Larsen 2011 -0.52 415 53 -043 415 46 27% -003}1.67,161] 222000
Krebs 2012 79 1.3 173 7.7 11 174 194%  0.20[-0.05,0.45) +—— 929200
Total (95% CI) 401 408 100.0% -0.34[-0.63, .0.06] Re==—24
Heterogeneity Tau®*= 0.09; Ch#= 26.90, df= 7 (P = 0.0003); #= 74% 2 1 0 1 +
Testforoverall effect 2= 2.34 (P = 0.02) Favours Intervention [Low Carb.] Favours Control [High Carb )
Risk of bias |legend
(A) Random sequence generation (salaction bias)
(B) Allocation concaalmeant (selaction bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assassment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selactive reporting (reponting bias)
(G) Other bias

Within the first year of intervention, LCD was followed by a 0.34 %-

point lower [95% CI: 0.06, 0.63] HbAlc compared to HCD. A greater

reduction in carbohydrate restriction was associated with greater

reduction in HbAlc (R = -0.85, P<0.01). Snorgaard et al BMJ Open 2017

novo nordisk fonden



MULTIPLE HORMONAL SIGNALS

Hormonal Leptin GGhLP—I'l
sugnals Adiponectin O;(e/v{n
Resistin

PYY

| -4‘/ '
Adipose tissue Sl

Pancreas



Normoglycemic Subjects Lost More Weight On A Low-Fat Diet. Subjects
w/T2D More Responsive To a High-Fat Diet

Variable: Fasting Plasma Glucose

Favors
Low Fat Diet

o -

type 2 diabetes

*

% 3 *P < 0.05 from zero
® normoglycemic #P < 0.05 between glycemic groups
Favors -4 4 @ prediabetes
High Fat Diet @ type 2 diabetes
-5 T T T T T T
0 2 4 6 8 10

Time (weeks)

Pretreatment fasting plasma glucose and insulin modify dietary weight
loss success: results from 3 randomized clinical trials

Mads F Hjorrh.' ("hri.s'lit;n Ritz.! Ellen E Blaak,” Wim HM Surix,J/l,’)nminique Lun,(gin."‘T ~ Sanne Kellebjerg Poulsen,””
Thomas Meinert Larsen,” Thorkild IA Serensen, Yishai Zohar,"" and Arne Astrup Am J Clin Nutr 2017
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Conclusions

The totality of evidence i.e. meta-analyses of both observational studies and RCT’s cannot find any harmful effects of saturated fat on
body fat, metabolic syndrome, type 2 diabetes, or CVD.

Yogurt and cheese does not exert the detrimental effects on blood lipids and blood pressure as previously predicted by its so dium
and saturated fat content.

Dairy, in particular full-fat, exerts beneficial effects on LDL-cholesterol, blood pressure and postprandial triglycerides as compared to
butter.

Meta-analysis of observational studies support that full fat yogurt and cheese (and perhaps other fermented dairy) may protect from
CVD and type 2 diabetes.

The effects of yogurt and cheese on body composition, diabetes and CVD risks can be attributed to the food matrix with nutrients i.e.
protein, calcium, SCFA from fermentation, and perhaps peptides, phospholipids.

Whereas the low-fat version might by helpful for non-diabetic overweight and obese individuals, the full-fat versions are optimal for
type 2 diabetics.

The totality of evidence show that “cut down on saturated fat” should be avoided, and recommendations should be food based.

Healthy Weight Center
novo nordisk fonden
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Questions ?

 Justification to treat SFA as one group ?
* No, the different SFA have very different biological effects on cardio-
metabolic health
* SFAarerarely consumed in a pure form, and the food matrix
completely alters the health effects (dark chocolate, cheese, yoghurt)
* Thereis good evidence to show that dairy foods with high content of

SFA reduces risk of obesity, type 2 diabetes, and CVD.

Healthy Weight Center
novo nordisk fonden 22 November 2022 Di;;



Pure fats for cooking ?
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Questions ?

 Justification to treat Saturated fat as one group ? NO
 Does Saturated fatincrease CVD ?NO

 Does Saturated fat increase LDL-cholesterol ?

Healthy Weight Center
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Article

Dietary Saturated Fats and Health: Are the U.S. Guidelines
Evidence-Based?

Arne Astrup ', Nina Teicholz ?, Faidon Magkos *\"/, Dennis M. Bier %, J. Thomas Brenna %7, Janet C. King ®,
Andrew Mente 17, José M. Ordovas niz Jeff S. Volek 1310, Salim Yusuf ' and Ronald M. Krauss °/1¢

' Healthy Weight Center, Novo Nordisk Foundation, Tuborg Havnevej 19, 2900 Hellerup, Denmark

Dot f N, B st sy of Copagn 8 P, D
Abstract: The last decade has seen nearly 20 papers reviewing the totality of the data on saturated
fats and cardiovascular outcomes, which, altogether, have demonstrated a lack of rigorous evidence
to support continued recommendations either to limit the consumption of saturated fatty acids or to
replace them with polyunsaturated fatty acids. These papers were unfortunately not considered by
the process leading to the most recent U.S. Dietary Guidelines for Americans, the country’s national
nutrition policy, which recently reconfirmed its recommendation to limit saturated fats to 10% or
less of total energy intake, based on insufficient and inconsistent evidence. Continuation of a cap
on saturated fat intake also fails to consider the important effects of the food matrix and the overall

dietary pattern in which saturated fatty acids are consumed.
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