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Diabetes

Diabetes is a chronic disease characterized by hyperglycemia

due to an absolute or relative lack of insulin or to a cellular

resistance to insulin

‘Autoimmune disease (10%)

Type 1 Diabetes

infections lean
autoimmunity age<40 years
beta cell injury genetic susceptibility

Beta cell disruption
Loss of insulin secretion

Metabolic disorder (90%)

Type 2 Diabetes

overnutrition overweight/obese
sedentary age>40 years |
family history

genetic susceptibility ‘

Peripheral insulin resistance
Beta cell dysfunction

HYPERGLYCEMIA

)




|D|BELL‘4@ Diabetes

Institut d'Investigacié Biomeédica de Bellvitge

Number of adults (20-79 years) with diabetes worldwide

North America &

WORLD

Caribbean
€ 63million A\ 335 €29 700 million N 51%
EED 56 million @ increase €53 578 million s .
E0 48 million o E Increase
= 1in 6 adults in this Region is at risk of €5 463 million -
type 2 diabetes
* 43% of global diabetes-related health
expenditure occurs in this Region
Europe
EI5) 68 million o,
South & Central America & 66 million T g{g,ée
€59 59 million

EZ3 49 million 1\ 55%

EZE 40 million
£ 32 million

* 2in 5 people with diabetes were undiagnosed

* Only 9% of global diabetes-related health
expenditure for diabetes is spent in this Region

*1in 6 live births are affected by
hyperglycaemia in pregnancy
* The Region has the highest
number of children and
adolescents (0-19 years) with
'f type 1 diabetes - 297,000 in total

T/
Africa Middle East & North Africa South-East Asia Western Pacific
EI5 47 million T 143% EI3 108 million 96% EZE 153 million /I\ 74% 5 212 million T 31%
D 29 million ! increase EID 76 million : increase EEED 115 million : Increase EZEE) 197 million ! increase
E75 19 million : 5 55 million EI) 88 million : 250 163 miillion
* 3in 5 people with diabetes are undiagnosed * 1in 8 people have diabetes *1in 5 adults with diabetes lives in * 1in 3 adults with diabetes
« 3in 4 deaths due to diabetes were in people « 1in 2 deaths due to diabetes were this Region lives in this Region
under the age of 60 in people under the age of 60 *1in 4 live births are affected by * 1in 3 deaths due to diabetes
hyperglycaemia in pregnancy occur in this Region

IDF Diabetes Atlas, 9th edition 2019
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+*»* Diabetes is a major cause of blindness, kidney failure, heart

attacks, stroke and lower limb amputation.
** In 2019, 1.5 million deaths were directly caused by diabetes.
** In 2012, 2.2 million deaths were indirectly caused by diabetes.
** Prevention: healthy BMI and diet, physically active, no tobacco.

** Treatment: blood glucose and blood pressure control, foot care,
screening for retinopathy and diabetes-related kidney disease,

blood lipid control (to regulate cholesterol levels)

WHO-Diabetes
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NUTRITIONAL COMPOSITION

Valor nutricional por racion (2 huevos, unos 100 g)
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IR: Ingesta diana de referencia del nutniente para un adulto medio (8400 kj/2000 kcal)

AG Saturados = 2.8g (35%) Colesterol = 350mg
AG Monoinsaturados = 3.69g
AG Poliinsaturados = 1.69g
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¢ Is the egg intake playing a role in the risk of type 2 diabetes?

s What is the new evidence on the field?
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Egg intake & Diabetes

META-ANALYSIS 2016 (n=9)

Author Year Sex Region ES (95% Cl)
US [
Vang (36) 2008 Both USA . - 1.15 (0.85, 1.54;
Djousse (37) 2009 Men USA , T 1.58 (1.25, 2.01
Djousse (37) 2009 Women USA ' 1.77 21.28, 243)
Djousse (38) 2010 Men USA o 1.81(0.77,4.22)
Djousse (38) 2010 Women USA A 0.38 (0.10, 1.37)
Djousse (28) 2015 Men USA —_— 1.07 §0.61, 1 .89;
Djousse (28) 2015 Women USA —— 1.09(0.70, 1.70
I-V Subtotal (I-squared = 45.4%, p = 0.089) O 1.39 §1A21, 1.60;
D+L Subtotal <> 1.33(1.07, 1.66
Non-US :
Zazpe (25) 2013 Both Spain — 0.70 (0.30, 1.70)
Kurotani (26) 2014 Men Japan - 1.06 §0.85, 1.32;
Kurotani (26) 2014 Women Japan 0.82 (0.63, 1.06
Virtanen (27) 2015 Men Finland 0.55 (0.38, 0.79)
Lajous (29) 2015 Women France 1.00 (0.78, 1.29)
|-V Subtotal (I-squared = 62.1%, p = 0.032) 0.89 (0.79, 1.02)
D+L Subtotal 0.85 (0.67, 1.07)
Heterogeneity between groups: p < 0.001
I-V Overall (I-squared = 73.6%, p < 0.001) 1.09 (0.99, 1.20)
D+L Overall 1.06 (0.86, 1.30)
T T 7]
0.1 1.0 10

Relative Risk

FIGURE 2 Meta-analysis of the association of egg consumption with diabetes mellitus risk (overall and stratified by geographic location: US compared
with non-US studies). D+L: DerSimonian-Laird method; ES, effect size; I-V, inverse-weighted variance method.

Djoussé L et al, Am J Clin Nutr 2016; 103: 474-80
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" META-ANALYSIS 2016 (h=12)

A US studies B Non-US studies
1.804 1.80+
1.604 . 1.60-
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=
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Frequency of egg consumption per week Frequency of egg consumption per week

FIGURE 4 Dose-response relation between egg consumption and incident diabetes mellitus stratified by geographic location [US (A) compared with non-
US (B) studies] using fixed-effect restricted cubic spline models with 4 kn (5th, 35th, 65th, and 95th percentiles) and generalized least squares regression.

Djoussé L et al, Am J Clin Nutr 2016; 103: 474-80
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Egg intake & Diabetes

" META-ANALYSIS 2016 (n=12)

Study Cohort  Country Per 3 times/week increment in egg consumption  HR (95% ClI)

US studies E

Vang et al 2008 [6] AHS/AMS USA : 1.20 (0.69, 2.09)
Djoussé et al 2009 [7] PHS | USA | —— 1.19(1.12, 1.26)
Djoussé et al 2009 [7] WHS USA i —i— 1.19 (1.10, 1.30)
Djoussé et al 2010 [8] CHS (M) USA X bl 1.21(0.87, 1.67)
Djoussé et al 2010 [8] CHS (W) USA = : 0.80 (0.54, 1.20)
Djoussé et al 2015 [12] JHS USA : i 1.15(0.97, 1.36)

Subtotal (F = 0.0%, p=0.59)

Non-US studies

¢

1.18 (1.13,1.24)

Montonen et al 2005 [14] FMCHES Finland —l— 0.93 (0.79, 1.09)
Zazpe et al 2013 [9] SUN Spain = 0.71 (0.45, 1.11)
Kurotani et al 2014 [11] JPHC (M) Japan 1.04 (0.94, 1.15)
Kurotani et al 2014 [11] JPHC (W) Japan —I——i 0.89 (0.78, 1.02)
Virtanen et al 2015 [13] KIHDS  Finland ——l—— ! 0.74 (0.64, 0.86)
Ericson et al 2015 [15] MDC Sweden - 1.07 (1.01, 1.14)
Lajous et al 2015 [10] E3N France +—— 1.05 (0.98, 1.13)
Wallin et al 2016 [current study] COSM Sweden —i—.— 1.06 (1.00, 1.13)
Subtotal (P= 77.8%, p<0.001) : 0.97 (0.90, 1.05)
I
I
Overall (F=78.0%, p<0.001) 1.03 (0.96, 1.10)
|
T T I T T
0.6 0.8 1 1.2 1.5
HR

Fig. 1 HRs for type 2 diabetes for each 3 times/week increment in egg
consumption. HRs were combined using a random-effects model.
Squares represent study-specific HR estimates (size of the square reflects
the study-specific statistical weight); horizontal lines represent 95% Cls;
diamonds represent the combined HRs with their 95% Cls. AHS,
Adventist Health Study; AMS, Adventist Mortality Study; CHS,

Cardiovascular Health Study; E3N, The E3N study; FMCHES, Finnish
Mobile Clinic Health Examination Survey; JHS, Jackson Heart Study;
JPHC, Japan Public Health Center-based Prospective Study; KIHDS,
Kuopio Ischaemic Heart Disease Risk Factor Study; MDC, Malmé Diet
and Cancer; PHS I, Physicians’ Health Study I; SUN, Sun Project; WHS,
Women's Health Study; M, men; W, women
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China Health and Nutrition Survey (n=8545)
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1991 193 To97 Sur&eo;?oyear 2004 2006 2009 Fig. 2. Trajectory groups of egg consumption among adults attending China
Health and Nutrition Survey between 1991 and 2008. Dots represent the mean
Fig. 1. Age- and sex-adjusted daily egg consumption (g) and 95 % confidence intake at each time point in each trajectory group. Lines represent predicted val-
intervals during 1991-2009. Numbers of participants: 9229 in 1991, 8838 in ues of intake in different trajectory groups of egg consumption. =, Group 1
1993, 9487 in 1997, 10 392 in 2000, 9718 in 2004, 9594 in 2006 and 9942 in (30-7 %); ===, group 2 (62-2 %); ==, group 3 (7-1 %).

A

Table 3. Quartiles of mean egg consumption during 1991-2009 stratified by sex among participants in the China Health and Nutrition Survey (n 8545)
(Number of diabetes cases; adjusted odds ratios and 95 % confidence intervals)

Male (n 4000) Female (n 4545)
Cases Adjusted OR* 95% ClI Cases Adjusted OR* 95 % CI

First quartile (0-9-0 g/d) 94 Ref. 79 Ref.

Second quartile (9-1-20-6 g/d) 109 0-94 0-67, 1-33 131 1.73 124, 243
Third quartile (20-7-37-5 g/d) 114 0-90 0-64, 127 149 2:09 1-49, 2-94
Fourth quartile (=37-6g/d) 159 1-03 073, 146 112 1-46 1-01, 212
Ref., reference.

* OR adjusted for age, urbanisation, income, education, smoking, drinking, physical activity, dietary pattern, overweight/obesity, high blood pressure, serum cholesterol and energy

intake.
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Egg intake & Diabetes
- META-ANALYSIS 2016 (n=19)

Study %
ID ES (95% Cl) Weight
us
Djousse et al.—Men (12) 1.29(1.18,142) 7.75
Djoussé et al.—Women (12) 1.39(1.19,1.62) 644
Djoussé et al.—Men (13) 1.45(0.84,2.51) 1.56
Djoussé et al.—Women (13) 0.62 (0.28, 1.37) 0.83
Djoussé et al. (14) 1.24 (0.96, 1.61) 4.31
Sabaté et al. (15) 1.03 (0.90, 1.18) 6.77
Vang et al. (16) 1.41(0.47,4.24) 045
NHS 1.19(1.10, 1.29) 8.01
NHS Il 1.15(1.02,1.30) 717
HPFS 1.07 (0.97, 1.19) 7.56
Subtotal (2 = 51.3%; P = 0.030) 1.18 (1.10, 1.27) 50.86
Europe
Ericson et al. (44) 1.15(1.02,1.29) 7.28
Guo et al. (38) 1.27 (0.75,2.15) 1.69
Lajous et al. (45) 1.13(0.96, 1.33) 6.25
Montonen et al. (46) 0.92(0.74, 1.14) 521
Virtanen et al. (41) 0.65 (0.52, 0.81) 5.02
von Ruesten et al. (37) 0.96 (0.71, 1.32) 3.54
Wallin et al. (10) 1.13(0.99, 1.28) 7.02
Zazpe et al. (42) 0.63 (0.30, 1.33) 0.92
Subtotal (2 = 73.5%; P = 0.000) 0.99 (0.85, 1.15) 36.91
Asia
Kurotani et al.—Men (39) 1.06 (0.87, 1.29) 5.51
Kurotani et al.—Women (39) 0.82(0.64, 1.05) 4.53
Lee and Kim—Men (40) 0.49 (0.26,0.92) 1.24
Lee and Kim—Women (40) 0.67 (0.32, 1.40) 0.95
Subtotal (2 = 59.1%; P = 0.062) 0.82 (0.62, 1.09) 12.23
Overall (12 = 69.8%; P = 0.000) 1.07 (0.99, 1.15) 100.00
NOTE: Weights are from random-effects analysis

T I

0.236 1.00 424

FIGURE 2 Association of egg consumption with T2D risk, for a 1-egg/d increase, stratified by geographic region and using random-effects meta-analysis
(589,559 participants: 41,248 incident T2D cases). Weights of each of the studies are represented by the size of the square. Black diamonds represent the
individual study effects and black lines represent the 95% Cls. The overall effect estimate and 95% CI are represented by the dotted line and white diamonds
respectively. P value for interaction between geographic regions, tested using meta-regression = 0.01. ES, effect size; HPFS, Health Professionals’ Follow-up
Study: NHS, Nurses’ Health Study: T2D, type 2 diabetes.




'?'BE,,,':'-?@ Egg intake & Diabetes
MECHANISMS OF ACTION

¢ Cholesterol intake & diabetes
+»+ Cardiovascular Health Study (n=5888) (Am J Clin Nutr 2010;92:422-7) =RR
+» Japan Public Health Center-based Prospective Study (n=63466) (Br J Nutr 2014;112:1636-43).
=RRJ & 423% ©
+» Egg intake & Hemoglobin Alc, HOMA-IR, 3-cell function
++ Jackson Heart Study (n=4568) (Clin Nutr 2016;35:679-84) NO association
s Egg & TMAO (trimethylamine-N-oxide)

s Egg-> 1 TMAO (Am J Clin Nutr 2014;100:778-86)

< TMAO -> PLDL oxidation & P inflammation (Nature 2011;472:57-63) -> P Diabetes (Diabetes Res Clin
Pract 2014;105:231-8)

NO CLEAR POTENTIAL MECHANISM OF ACTION
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Egg intake & Diabetes
- META-ANALYSIS 2016 (n=19)

Study %
ID ES (95% Cl) Weight
us
Djousse et al.—Men (12) 1.29(1.18,142) 7.75
Djoussé et al.—Women (12) 1.39(1.19,1.62) 644
Djoussé et al.—Men (13) 1.45(0.84,2.51) 1.56
Djoussé et al.—Women (13) 0.62 (0.28, 1.37) 0.83
Djoussé et al. (14) 1.24 (0.96, 1.61) 4.31
Sabaté et al. (15) 1.03 (0.90, 1.18) 6.77
Vang et al. (16) 1.41(0.47,4.24) 045
NHS 1.19(1.10, 1.29) 8.01
NHS Il 1.15(1.02,1.30) 717
HPFS 1.07 (0.97, 1.19) 7.56
Subtotal (2 = 51.3%; P = 0.030) 1.18 (1.10, 1.27) 50.86
Europe
Ericson et al. (44) 1.15(1.02,1.29) 7.28
Guo et al. (38) 1.27 (0.75,2.15) 1.69
Lajous et al. (45) 1.13(0.96, 1.33) 6.25
Montonen et al. (46) 0.92(0.74, 1.14) 521
Virtanen et al. (41) 0.65 (0.52, 0.81) 5.02
von Ruesten et al. (37) 0.96 (0.71, 1.32) 3.54
Wallin et al. (10) 1.13(0.99, 1.28) 7.02
Zazpe et al. (42) 0.63 (0.30, 1.33) 0.92
Subtotal (2 = 73.5%; P = 0.000) 0.99 (0.85, 1.15) 36.91
Asia
Kurotani et al.—Men (39) 1.06 (0.87, 1.29) 5.51
Kurotani et al.—Women (39) 0.82(0.64, 1.05) 4.53
Lee and Kim—Men (40) 0.49 (0.26,0.92) 1.24
Lee and Kim—Women (40) 0.67 (0.32, 1.40) 0.95
Subtotal (2 = 59.1%; P = 0.062) 0.82 (0.62, 1.09) 12.23
Overall (12 = 69.8%; P = 0.000) 1.07 (0.99, 1.15) 100.00
NOTE: Weights are from random-effects analysis
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FIGURE 2 Association of egg consumption with T2D risk, for a 1-egg/d increase, stratified by geographic region and using random-effects meta-analysis
(589,559 participants: 41,248 incident T2D cases). Weights of each of the studies are represented by the size of the square. Black diamonds represent the
individual study effects and black lines represent the 95% Cls. The overall effect estimate and 95% CI are represented by the dotted line and white diamonds
respectively. P value for interaction between geographic regions, tested using meta-regression = 0.01. ES, effect size; HPFS, Health Professionals’ Follow-up
Study: NHS, Nurses’ Health Study: T2D, type 2 diabetes.
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Dietary guidelines

Mediterranean Diet Pyramid: a lifestyle for today Serving size based on frugality

Every Main
Meal

Guidelines for Adult population and local habits

Potatoes = Red meat
Processed meat

White meat 2s Eggs 2-4s
Fish/Seafood = 25 Legumes = 2s
Dairy 2s

(preferably low fat)

Spices / Garlic / Onions

Olives / Nuts / See
(less added salt)

Variety of flavours

Fruits 1-2 | Vegetables = 2s Olive Oil
Variety of colours / textures . B Bread / Pasta / Rice / Couscous/
(Cooked / Raw) : Other cereals 1-2s

) (preferably whaole grain)

Water and herbal
infusions

Regular physical activity

Biodiversity and seasonality

Adequate rest Traditional, local
Conviviality and eco-friendly products

Culinary activities
2010 edition 5= Serving

Fundacion FORUM ON dified R\ fen
Dieta Mediterranea by Predimed | B ! 2l T
d ! i T . Commany Wakia TUNS [yt

ICAF
International Commission on the
Anthrapology of Food and Nutrition

@ 2010 Fundacién Dieta Mediterrdnea
The use and premaotion of this pyrarnid is rec

o without any

o

:




DIseLLD Dietary guidelines

Suplementos nytricionales
: — Nutricionales
vitamina D, folato

CONSUMO OPCIONAL
OCASIONAL O MODERADO

BEBIDAS FERMENTADAS
CONSUMO OPCIONAL, MODERADO
Y RESPONSABLE EN ADULTOS

09

2-3 AL DIA

a¥
] CONSUMO VARIADO DIARIO

1-3 AL DIA (ALTERNAR)

)

3-4 ALDIA

VERDURAS
+ FRUTAS , | GRUPOS DE CONSUMO

+ 5 RACIONES ; EN CADA COMIDA
= ¢+ PRINCIPAL

SEGUN GRADO
DE ACTIVIDAD
FISICA

e
MANTENER
ESTILOS DE VIDA
SALUDABLES
S |
Actividad Equilibrio Balance Técnicas AGUA: 4-6 vasos al dia"

fisica diaria emocional Energético culinarias (4 ingesta de liquidos segun ia Pirémide
60 min. saludables de la Hidratacion Saludable SENC.

FRACCIONAR LA INGESTA: ALIMENTACION TRADICIONAL

3-5 COMIDAS AL DIA Variada, de cercania
Sostenible
Equilibrada
Confortable
En compaiiia

SENC, 2015
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La rueda de los alimentos.

Una herramienta didactica para alimentarse
mejor y mas facilmente.

Edicion 2019

Sociedad Espaiola de Dietética
y Ciencias de la Alimentacién

WY FUNDACION
&, 2 ALIMENTACION
4l r

CALIIRADS
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DIETARY GUIDELINES FOR AMERICANS
evoluhon over fime

Safturated Fat Consume <10% of
calories from saturated
Avoid too much Choose a diet low in fatty acids
saturated fat saturated fat Replace with mono-
and polyunsaturated
fatty acids

Cholesterol : : :
Avoid too much Choose a diet low in Consume <300 mg of | Eatas
@ cholesterol cholesterol cholesterol per day | little as
possible

The guideline recommendation to limit
cholesterol consumption to 300 mg per
Federal dietary guidelines day — an egg has roughly 200 mg — has
for 2015-2020 been dropped. The government’s expert
panel said that dietary cholesterol is no
longer a “nutrient of concern.”
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Editorial @J

See corresponding article on page 619.

Eggs and diabetes: 1 daily egg a safe bet?
Mahshid Dehghan, Andrew Mente, and Salim Yusuf

Population Health Research Institute, Hamilton, Ontario, Canada

In conclusion, moderate egg consumption (i.e., 1 egg/d) is a
safe and an affordable source of high-quality protein and can be
Included as part of a healthy diet which emphasizes moderate
Intakes of a variety of foods.

Dehghan M et al, Am J Clin Nutr 2020; 112: 503-4
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Many thanks
for your attention!
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