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Importante papel de
las proteinasen el
organismo

G. Wu, Food Funct., 2016, DOI:

10.1039/C5FO01530H.

~ Aminoacido

Principal componente de los
tejidos en humanos.
Proporcionan nitrégeno,
esqueletos hidrocarbonadosy
sulfuro 2 No pueden ser
reemplazados porotros
nutrientes (no pueden ser
sintetizadosen el organismo).
Aminoacidos (AAs) precursores
de sintesis proteica, péptidosy
sustancias de bajo peso.
molecular (creatina, éxido nitrico,
dopamina, serotonina, etc).




INTRODUCCION

Table 1. Dietary protein requirements by humans of all age groups

Group Age Dietary requirements of protein
(vears) (g/kg body weight/day)
IOM* FAO/WHO/UNU"
2005 1985 2007
Infants 03-05 1.52 1.75 1.31
0.75-1.0 1.50 1.57 1.14
Children 1-3 1.10 1.18 1.02
4-8 0.95 1.05 0.92

Adolescents 9-13
14 - 18 (boys)
14 - 18 (o1rls)

1

0.95 0.99 0.90
0.85 0.97 0.87
0.85 0.94 0.85

Adults > 19

0.80 0.75 0.83

Requerimientos
de proteinaen
humanosen
relaciéon a la edad

*Recommended dietary allowance (RDA) published by the Institute of Medicine™

.and

® FAO/WHO/UNU (World Health Organization/Food and Agriculture Organization/United

. . . 7
Nations University).””

G. Wu, Food Funct., 2016, DOI: 10.1039/C5FO01530H.




Aminoacidos y sus derivaciones

A ] A d i I

Fenilalanina (Phe)

Aminoacidos gque pueden ser sintetizados

por el ser humano
Acido aspartico (Asp)

Isoleucina (lle)

Acido glutéamico (Glu)

Leucina (Leu)

Alanina (Ala)

Lisina (Lys)

Asparagina (Asn)

Metionina (Met)

Cistefna (Cys])

Treonina (Thr) Glicina (Gly)
Triptofano (Trp) Glutamina (Gln)
Valina (Val) Prolina (Pro)
Arginina (Arg) Serina (Ser)

Histidina (His)

Tirosina (Tyr)

Si la proteina
ingerida, contiene
todos los
aminoacidos
esencialesen las
proporciones
necesarias para el
hombre 2
Proteina de
elevado valor
biolégico




Valor bioldgico de algunos alimentos

Huevo de gallina

VB

Leche humana

Leche de vaca 75-93
Pescado 76
Carne 74
Arroz integral 86
Cacahuete 55
Avena 65
Arroz pulido 64
Trigo entero 65
Maiz 72
Soja 73
Guisantes 64
Patatas 60
Panblanco 50

En general, las proteinas de
los alimentosde origen
animal tienen mayor valor
bioldgico que las de
procedenciavegetal 2 Su
composicion es mas parecida
a lade las proteinas
corporales.

Las proteinas de la carne
tienen un valor biolégico
elevado, siendo un 40% de
sus aminoacidos,
esenciales.




Pérdida y
mantenimien-
to de grasa
corporal

Otros (osteoporosis,
resistenciafisica,
sarcopenia, etc.)

Mejora

perfil
lipidico

Mejora
incidencia
enf. cardio-
vasculares
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INTRODUCCION

Incluyen la premisa de que el
consumo de proteinas parece
incrementar (nivel de
evidencia B) los niveles de
respuestaa insulina, porlo
gue recomiendan un consumo
de 1-1,5 g / kg /dia en sujetos
con diabetes mellitus tipo 2
(valorandosituacionrenal) 2
Alientana incrementar
investigacion en esta linea
para elucidar este efecto y
establecer una recomendacion
solida.

Diabetes Care 2017; 40, Supplement 1.




Pérdida y
mantenimie
to de grasa
corporal




Metaanalisisque incluyd 24 estudios, englobando 1063 individuos

High Protein Standard Protein Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV,Random, 95% Cl IV, Random, 95% Cl
H H =12 Weeks
Dieta rica en Belobrajdic 2010 (27) 88 5 34 -85 4 42 43%  -0.30[2.37,1.77) —
’ Campbell 2010 (28) 82 18 12 81 31 15 46% 090095 2.75] —
proteinas, en Evangelista 2009 (30) 99 2 5 -56 08 5 46% -430[619,-241] —
L, Famsworth 2003- F (11) 66 23 21 7.4 23 22 54%  080[0.58 218 S
Famsworth 2003-M(11)  -114 &6 7 -96 45 7 14%  -180[7.12 352
CO m pa ra CI O n Flechtner-Mors 2010 (31) -882 452 49 -424 im 53 50% -458[6.23,-293] _—
. Lasker 2008 (37) -91 45 25 -6.9 4 25 39% -2.20[-4.56, 0.186] S —
con dieta Layman 2009 (39) 82 36 52 -7 36 51 54%  -120[259,019) ——
Leicy 2007 (10) -81 18 1 -94 L] 25 43% 1.40-0.71,3.51]
_ Luscombe 2003 (23) 78 45 17 -8 28 18 37%  010[2.41,261] _—
normopro Moakes 2005 (8) -fE 39 52 -69 43 48 0% -0.70[-2.31,091) T
H H Treyzon 2008 (42) -419 3.32 44 -372 4.48 41 4.9% -0.47[2.16,1.22) —_T
tema, induce Wycherley 2010 (43) 3 48 12 -86 4B 16 25% -0.40[3.93,313 —_—
Subtotal (95% CI) 352 369 54.8% -0.97 [-2.07, 0.13] ‘
u n a m ayor Heterogeneity, Tau®= 2.89; Chi*= 48.47, df= 12 (P < 0.00001);, F=75%
Test for overall effect Z=1.72 (P = 0.09)
r .o
pérdida de <12 Weeks
Baba 19339 (12) -3 149 7 -b 146 B 46% -2.30[4.15,-045] e
peso Johnston 2004 (32) -4.56 1.59 9 -477 2.09 T 4 6% 0.21 [-1.65, 2.07] D
Kasim-Karakas 2009 (33)  -34 27 11 11 22 13  44% -2.30}4.29,-0.31]
(_0 79 Kleiner 2006 (34) -41 18 9 -49 19 7 4.7% 0.80[-1.03, 2.63] b B
) Krauss 2006 (35) 5 26 42 -53 21 49 60%  0.30[0.68,1.28] —
o Labayen 2003 (36) -92 37 B -4.8 25 5 24% -440[8.08 -0.72]
kg’ 95 A) Cl: - Layman 2003 (9) 753 499 12 -686 471 12 22%  -057 [4.453.31]
Parker 2002 (24) 607 264 26 -462 343 28 50% -1.45[-3.08,0.18 —
1.50. -0.08 Stamets 2004 (40) 37 19 13 -44 15 13 55% 0701062202 R
92Y, ’ Torbay 2002 (41) 66 08 7 72 13 7 58%  0601053,1.73 S
Subtotal (95% CI) 142 147 452%  -0.49[-1.34, 0.37] o
kg) Heterogeneity, Tau®=1.03; Chi*= 22.54, df= 9 (P = 0.007); F=60%
Test for overall effect Z=1.12 (P = 0.26)
Total (95% CI) 494 516 100.0% -0.79[-1.50,-0.08] <&
Heterogenety, Tau® = 1.94; Chi*= 75.64, df= 22 (P < 0.00001); F= 71% —t

4 2 0 2 4

Testfor overall effect Z= 213 (P = 0.03) Favors High Protein  Favors Standard Protein

Test for subgroup differences: Chi*=0.45,df=1 (P=0.50), F=0%

TG URE 2 Meta-analysis [or changes In y welgl 2) 1N ran S thal compared Nigh-protein, Tow-Tal ; 1socaloncally
prescribed standard-protein, low-fat, energy-restricted diets. IV, inverse variance.



Dieta rica en
proteinas, en
comparacion
con dieta
normopro-
teica, induce
una mayor
pérdida de
masa grasa
(-0,87

kg; 95% Cl: -
1,26, -0,48
kg)

High Protein Standard Protein Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD  Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
=12 Weeks
Belobrajdic 2010 (27) -5 37 34 5.1 3.3 42 6.1% -1.40[-2.99,0.19] I
Camphbell 2010 (28) -66 18 13 6.9 23 15 B6.7% 0.30[-1.22,1.82) I
Farnsworth 2003-F (11) -66 6.4 21 71 92 22 0.7% 0.50[-4.22,527)
Farnsworth 2003 - M (11) -9 71 T 76 8.2 7 0.2% -1.40[-944 664]
Lasker 2008 (37) -6 3 25 44 25 25 BE% -160[-313,-007) —
Layman 2009 (39) -56 29 52 -4B 21 51 16.2% -1.00[-1.98,-0.02 ]
Leidy 2007 {10) -66 18 21 66 3 25  78% 0.00[1.41,1.41] -t
Luscombe 2003 (23) -7.06 269 17 -6.49 321 19 41% -0.57[2.50,1.36] . E—
Moakes 2005 (8) -7 22 52 -45 35 48 11.5% -1.20[-2.36,-0.04] —
Treyzon 2008 (42) -1.65 418 44 -064 506 41 39% -1.01[299,097] —
Wycherley 2010 (43) -7 4 12 -B5 a7 16 1.8% -0.60[-3.50,2.30] ——
Subtotal (95% CI) 298 311 65.7% -0.83[-1.31,-0.34] ‘
Heterogeneity: Chi*=5.88, di=10(P=082),F=0%
Testfor overall effect: Z= 3.35 (P = 0.0008)
<12 Weeks

Baba 1999 (12) 71 24 7 -B3 0.5 6 46% -080[2621.02] e
Johnston 2004 (32) -246 179 9 -303 165 7 54%  057[1.12,2.26) N E—
Kasim-Karakas 2009 (33) =31 3 1" -0.5 2.2 13 3.4% -260[-4.74,-0.46] e
Labayen 2003 (36) -78 27 4] -4.2 16 5 23% -370[-6.28,-112)]
Layman 2003 (8) 56 18 12 -474 225 12 68% -086[249,077) — 1
Parker 2002 (24) -4.78 245 26 -359 249 28 B82% -119[2.56,018] —
Torbay 2002 (41) 64 19 7 -B5 16 7 46% 0DA0[1.74,1.94] s
Subtotal (95% CI) 78 78  34.3% -0.94[-1.61,-0.27] ‘
Heterogeneity, Chi*F=1117, di=6 (P =0.08), F= 46%
Testfor overall effect: Z= 2.75 (P = 0.006)
Total (95% Cl) 376 389 100.0% -0.87 [-1.26,-0.48] ¢
Heterogeneity: Chi*=17.13, df=17 (P=0.45), F=1% ‘4 '2 5 5 ;

Test for overall effect: 2= 4.33 (P = 0.0001)
Testfor subaroup differences: Chi*= 007, dfi=1 (P=073). P=0%

prescribed standa

Favors High Protein  Favors Standard Protei

' 3. Vieta-anal ysis

Or Changes In lal mass
rd-protein, low-fat, energy-restricted diets. IV, inverse variance.



Randomizarona 773
sujetos a una dieta: a) baja
en proteinasy con IG bajo;
b) baja en proteinasy con
IG alto; c) alta en proteinas
y con IG bajo; d) alta en
proteinasy con IG alto.
Seguimiento de 2 anos.

1209 Subjects were screened for participation

271 Withdrew or did not meet inclusion criteria

938 Were weighed before 8-wk LCD phase

157 Withdrew before randomization

781 Were weighed b

for maintenance intervention

efore randomization

8 Were excluded because they did not have a
weight loss =8% during LCD phase

773 Underwent randomization

150 Were assigned
to LP-LGI diet

155 Were assigned
to LP-HGI diet

159 Were assigned
to HP-LGI diet

155 Were assigned
to HP-HGI diet

154 Were assigned
to control diet

44 Dropped out
T (29.3%)

58 Dropped out

(37.4%)

35 Dropped out

(22.0%)

4% Dropped out

(31.0%)

(26.0%)

40 Dropped out

150 Were included in
the intention-to-
treat population

106 Completed the
intervention

Larsen TM et al.

155 Were included in
the intention-to-
treat population

97 Completed the
intervention

159 Were included in
the intention-to-
treat population

124 Completed the
intervention

155 Were included in
the intention-to-
treat population

107 Completed the
intervention

154 Were included in
the intention-to-
treat population

114 Completed the
intervention

N Engl J Med
2010;363:2102-13.

Figure 1. Screening, Randomization, and Follow-up of Study Participants.
HGI denotes high glycemnic index, HP high protein, LCD low-calorie diet, LGl low glycemic index, and LP low protein.




La recuperacion de peso
fue de 0,93 kg menos
(95% IC, 0,31 a 1,55) en
los grupos asignadosa
dierasricas en
proteinas, en
comparacioncon los
grupos de bajo

contenido proteico.

Larsen TM et al. N Engl J Med
2010;363:2102-13.

Change in Body Weight (kg)

No.
LP-LGI
LP—HGI
HP-LGI
HP-HGI
Control

2.0+

1.5

LP-HGI

4

#

'
*

-

-

Control

150 116 121 118
155 118 114 118
159 132 136 131
155 130 124 121
154 126 131 125

112
108
125
118
131

104

116
114
125

101

118
100
118

97

114
104
110

106

124
lo7
114



Mecanismos implicados

“Protein leverage
hypothesis”

Incremento de la saciedad
Aumento la termogénesis
Mayor mantenimiento de
masa muscular tras pérdida
de peso =2 mantenimiento
de gasto energético en
reposo

Otros mecanismos



Mecanismos implicados = “Protein leverage
hypothesis”




Hipotesis de la dependencia de proteinas

e “Los humanos priorizan las proteinas cuando regulan la
ingesta de alimentos".

e El apalancamiento proteico especula que estamos obligados
a consumir alimentos hasta que cumplamos con nuestras
necesidades minimas de aminoacidos.

* Sino consumimos las proteinas adecuadas, consumiremos en
exceso los alimentos con alto contenido de carbohidratosy /
0 grasas en un esfuerzo subconsciente para obtener esos
aminoacidos criticos.
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Gosby Al et al. PLoS One 2011;6(10):e25929.

Al disminuir la ingesta de
proteinasde 15a 10% =2
Incremento la ingesta de
energia una mediade 12%
(~ 260 kcal/dia) 2 A pesar
de incrementar el
consumo energético, el %
de proteinas seguia
siendo inferior.

Al aumentar la ingesta de
proteinasde 15 a 25% 2>
La ingesta de energia se
mantuvo.
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journal homepage: http://www.elsevier.com/locate/clnu

Randomized control trials

Energy-restricted, high-protein diets more effectively impact @ CrossMark
cardiometabolic profile in overweight and obese women than
lower-protein diets

Rocio Mateo-Gallego ', Victoria Marco-Benedi, Sofia Perez-Calahorra, Ana M. Bea,
Lucia Baila-Rueda, Itziar Lamiquiz-Moneo, Isabel de Castro-Orés, Ana Cenarro,
Fernando Civeira

Unidad Clinica y de Investigacion en Lipidos y Aterosclerosis, Hospital Universitario Miguel Servet, Instituto de Investigacion Sanitaria de Aragon (IIS
Aragon), Zaragoza, Spain

Mateo-Gallego R et al. Clin Nutr 2017 Apr;36(2):371-379.



35% Proteinas /30% Grasa /35% Hidratos de Carbono

91 mujeres : :
adultas con 27% Proteinas /30% Grasa / 43% Hidratos de Carbono
sobrepeso u R ———— Sp——
obesidad
20% Proteinas /30% Girasa/SO% Hidratos de Carbono
lnterv.e/-vaon n_utr/c10na/ Seguimiento
con visitas quincenales
de control dietético :
é % H . v .
Mateo- Determinacidn variables clinicas, Dfetermmalqon
Gallego R et antropométricas + bioquimicas + variables c!ln!cas,
al. Clin Nutr Conservacién suero y plasma a -80°C | antropometricas
2017
Apr;36(2):37

1-379. 6 meses



Variacion de grasa corporal tras 3 meses de intervencion
dietética y en la visita de 6 meses de seguimiento

Variacién peso a los
3 meses tras
intervencion

‘B_E, dietética
= Variacidn peso en
s .la visita de
o seguimiento a los 6
8 meses
=)
-}
0
g
on -10,0
U
-]
-}
- -
T

-15,0
=]
=
=)
2
‘= -20,0—
K P <0,05

25,0 | | |

20% 27% 35%
Grupo dieta

Variacion media de peso

RESULTADOS

Variacion de peso tras 3 meses de intervencion
dietéticay en la visita de 6 meses de seguimiento

Variacién peso a los
3 meses de
0,0 intervencién
dietética
WVariacién peso en
1 - la wisita de
20 .seguimiento alos 6
meses
4.0~
6,0
-8,0
-10,0
Pns.
-12,0
T 1 I
20% 27% 35%

Grupo dieta

v' Pérdida de grasa corporal significativa en los 3 grupos, aunque mayor en dieta 35% de proteina (P > 0,05).
v' Pérdida de peso significativa en los 3 grupos, aunque mayor en dieta 35% proteina (P n.s).
v" Disminucién de ~ 1% mas en la visita de 6 meses de seguimiento, sin diferencias significativas entre las 3 dietas.

v" Las participantes que siguieron la dieta del 35% de proteina alcanzaron una pérdida de peso media de 12% a los 6
meses.
v Aumento significativo de la actividad fisica en los 3 grupos, sin diferencias entre ellos (P n.s).




80

70

60 -
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Nudmero de participantes (%)

20 -

10 ~

20%-Protein die

27%-Protein diet

Mateo-

Gallego R et

= < 10 % Weight loss al. Clin Nutr.
2017

m > 10% Weight loss Apr36(2)37
1-379.

Un 65% de las mujeres
que siguieron la dieta del
35% de proteina
alcanzaron una pérdida
de peso >10% vs. 33%
en el grupo del 20%
(P=0,023)

Mayor pérdida de grasa corporal
en mujeres que siguieron la dieta
del 35% de proteina, en
comparacién con las que
siguieron las del 20%

El modelo de regresién lineal mostré que la ingesta de proteina animal se asocié con el
cambio de triglicéridos (B=-0,67; IC 95%: -1,25, -0.10; P=0,020), y el indice HOMA (B=-
33,7; 1C 95%: -62,6, -4,72; P=0,023), independientemente de la pérdida de pesoyla
actividad fisica realizada en todos los grupos de dieta determinando el 5,6% vy el 4,7%,

respectivamente, de su variacion.
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Disminucidonde
apetitopara
disminuir la ingesta

Densidad de
proteinaaumentada
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Mecanismos implicados

Incremento de la saciedad




Proteinas

Johnstone et al. AJCN. 1996: 50, 418-430

go)
©
O — 60
((D] . g 50 s HP ~ high protein
'O Hidratos de 5 T = Figh cabohydrate
A carbono 3“0 .
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X
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Clock time (hrs)
Grasa

Soenen S, Westerterp-Plantenga MS. Curr Opin
Clin Nutr Metab Care 2008, 11:747-751.




Sujetos
recibieron
desayuno
estandar
+ comida
con
contenido
estandar
(10%) o
elevado
(25%) de
proteina

Smeets AJ et
al. J Nutr.

2008;138(4):

698-702.

Comidarica en proteinasindujouna mayor
saciedad a los 30 y 180 min, de forma
significativa, con respecto a la comida con

100 A . .
contenido normoproteico.

mm

20+ T T T 1 T T T 1
0 30 60 a0 120 180 180 210 240

Time after lunch, min

FIGURE 2 Satiety ratings measured with the use of an anchored
100-mm VAS of subjects after they consumed the HP and AP lunches.
Values are means = SEM, n = 30. *Different between HP and AP at
that time, P << 0.05.



No existen metaandlisis que engloben resultados, tan sélo resumen de estudios
realizados explorando efecto saciante de comidas ricas en proteinas vs. comidas con
contenido normoproteico

TABLE 1
Summary of the tightly controlled acute feeding trials comparing lower- with higher-protein meals'
Acute meals Perceived sensations, (%) Hormonal responses, (%)
Lower-protein Higher-protein Subsequent
First author, year Postprandial Fullness/ meal energy
(reference) Protein, g Protein source Protein, g Protein source Energy, kcal Meal type period, min  Hunger satiety Ghrelin  PYY GLP-1 content, (kcal)
Stubbs, 1999 (39) 66 Plant 207 Animal 1400 Solid 120 1 (45) T (10) — — — (6]
Stubbs, 1996 (40) 58 Mixed 185 Mixed 1400 Solid 240 4] T (10) — — — (4]
Batterham, 2006 (13) 46 Mixed 178 Mixed 1100 Solid 180 1 (58) — 4] T (21) (5] —
Brennan, 2012 (41) 28 Mixed 127 Mixed 1130 Solid 180 1 (37) T (49) 1 (28) 4] 1 (148)
Foster-Schubert, 2008 (25) 13 Dairy (no eggs, whey) 100 Mixed 500 Beverage 180 @ @ 1 (38) — — —
Belza, 2013 (30) 24 Mixed B8 Mixed 700 Solid 240 1 (25) T (19) L0y 114y 120 (5]
Barkeling, 1990 (42) 16 Plant 64 Animal 600 Solid 240 4] (5] — — — 1 (38)
van der Klaauw, 2013 (43) 20 Mixed (no pork) 60 Mixed 400 Solid 240 4] (5] (5] T (28) 1 (20) (4]
Boelsma, 2010 (44) 17 Whey 59 Whey 675 Beverage 240 @ @ 1 (4) — — @
Blom, 2006 (45) 19 Dairy 57 Dairy 400 Semisolid 180 4] (5] 1 (45) — T (66) @
El Khoury, 2010 (46) 14 Mixed 55 Mixed 550 Beverage 240 — — (5] (5] — —
Vozzo, 2003 (47) 25 Dairy 51 Dairy 700 Semisolid 180 4] — — — — (4]
Leidy, 2010 (48) 26 Mixed (no pork, eggs) 46 Mixed 700 Solid 600 4] T (6) 4] T (20) — —
Leidy, 2010 (49) 26 Mixed 46 Mixed 500 Solid 240 — (5] (5] (5] — 1 (131)
Belza, 2013 (30) 24 Mixed 44 Mizxed 700 Solid 240 1 (15) T (6) 5] T 1 (10) (5]
Veldhorst, 2009 (50) 15 Whey 38 Whey 600 Semisolid 240 — T (12) 1 (38) — T (60) (5]
Veldhorst, 2009 (51) 15 Casein 38 Casein 600 Semisolid 240 — T (36) 4] — (5] (4]
Veldhorst, 2009 (52) 15 Soy 38 Soy 600 Semisolid 240 — T (36) 4] — (5] (4]
Al Awar, 2005 (53) 20 Dairy 36 Dairy 400 Solid 180 — — (5] — — —
Smeets, 2008 (54) 14 Pork 35 Pork 350 Solid 180 — T (10) 5] 5] 5] —
Leidy, 2013 (55) 13 Mixed (no beef, eggs) 35 Mixed 350 Solid 480 4] T 19 (5] (5] — (4]
Leidy, 2007 (29) 17 Mixed (no pork) 28 Mixed 400 Solid 195 117 4] 1 (8) — — —
Makris, 2011 (56) 12 Mixed 24 Mixed 350 Solid 240 4] 4] — — — (4]
Karhunen, 2010 (57) 3 Plant 20 Plant 300 Solid 120 4] 4] (5] (5] (5] (4]
'n = 24 studies. Higher-protein compared with lower-protein meals: T, increased; |, reduced; @, no difference; —, not assessed. GLP-1, glucagon-like peptide 1; PYY, peptide YY.

Leidy TP et al. Am J Clin Nutr 2015;101(Suppl):1320S-9S.



Perceived sensations, (%) Hormonal responses, (%)

Subsequent
First author, year Fullness/ meal energy . . 4
{reference) Hunger satiety Ghrelin  PYY  GLP-1 content, (kcal) DlsmanCIon
Stubbs, 1999 (39) | (45) 1 (10) — — — (4] de sensacion
Stubbs, 1996 (40) 4] T (10) — — — @
Batterham, 2006 (13) | (58) — o] T2y 0 — de hambre e
Brennan, 2012 (41) | (37) 1 (49) 128 @ 1 (148) .
Foster-Schubert, 2008 (25 o} @ | (3% — — — incremento de
Belza, 2013 (30) 1 (25) 1 (19) L (o) 1 (14) 1 (20) (6] .
Barkeling, 1990 (42) 0 0 — — - 1 (38) saciedad
van der Klaauw, 2013 (43 6] (4] 6] T(28) 1 (20 @
Boelsma, 2010 (44) o] @ | (4) — — @
Blom, 2006 (45) 6] (4] | (450  — 1 (66) (4]
El Khoury, 2010 (46) - — [6] @ — —
Vozzo, 2003 (47) @ _ _ _ _ o
Leidy, 2010 (48) @ 1 (6) @ T (20 — —
Leidy. 2010 {49) — @ 4] (9] — | (131)
Belza, 2013 (30) 1 (15 1 (6) (4] 1M 1 0am (9]
Veldhorst, 2009 (50) - 1 (12) 1 (38 — 1 (60) (6]
Veldhorst, 2009 (51) — 1 (36) 6] — 4] (6]
Veldhorst, 2009 (52) — 1 (36) 6] — (4] (4]
Al Awar, 2005 (53) — — (6] — — —
Smeets, 2008 (54) — 1t (10) 6] (4] @ —
Leidy, 2013 (55) 6] T (9) (6] 6] — 5]
Leidy, 2007 (29) 1 (7 @ 1 (8) — — —
Makris, 2011 (56) @ @ _ _ _ @
Karhunen, 2010 (57) @ %) @ @ @ @

Leidy TP et al. Am J Clin Nutr 2015;101(Suppl):1320S-9S.



= Heterogeneidad en el contenido proteico en los diferentes
estudios.

= Parece probado incremento agudo de la saciedad, pero
éincremento de saciedad a lo largo del dia/siguiente comida?

= |Importante papel de diferentes fuentes de diferentes tipos de
proteinasobre la saciedad (animal vs. vegetal; variabilidad

intragrupo = diferente
saciedad caseina vs. suero
vs. diferentes AAs como
triptofano, leucina, etc.
Importante matriz
alimentaria (sélido vs.
liquido).




Mecanismos implicados

Aumento la termogénesis
Mayor mantenimiento de
masa muscular tras pérdida
de peso =2 mantenimiento
de gasto energético en
reposo




Las dietas ricas en proteinas han
demostrado incrementar el gasto
energético > Aumentando el gasto

energético en reposo y la termogénesis de
los alimentos (Leidy HIJ et al. Am J Clin Nutr
2015;101(Suppl):13205-95).

Diversos estudios demuestran que el consumo de
proteinasinduce un mayor efecto termogénico,

en comparacioncon los HC y las grasas (Westerterp-
Plantenga MS et al. Annu Rev Nutr 2009;29:21-41).

En un reciente metaanalisis, la ingesta de proteina
demostrd una asociacion directa con el efecto
termogénico (r =0.43, P = 0.009),
independientemente de otros factores como el

sexo, la ingesta de cafeinay el consumo caldrico.
(Ravn AM et al. Food Nutr Res 2013:57).

20-30%
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5-10%
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0-3% Grasa
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Las dietas ricas en proteinasinducen un mayor

mantenimiento del gasto energético en reposo
[+142 kcal/d; IC 95%: 16, 269 kcal/d; P, 0.03]

High Protein Standard Protein Mean Difference Mean Difference
Study or Subgroup _ Mean SD Total Mean Total Weight IV, Random, 95% CI IV, Random, 95% CI
=12 Weeks
Luscombe 2003 (23)  -650 705 17 -780 29 19 358% 130.00[-205.13, 465.13] T
Subtotal (95% CI) 17 1% 35.8% 130.00 [-205.13, 465.13] -

Heterogeneity: Not applicable
Test for overall effect Z=0.76 (P=0.45)

<12 Weeks
Baba 1933 (12) -654 565 7 -1,6068 867 6 211% 1052.00([241.79, 1862 21] —_—
Johnston 2004 (32)  -81.84 B61.44 9 -48286 209 T 284% 401.12[-161.68,863.92) T
Torbay 2002 (41) -385 639 7oo-1,835 1,356 7 14.7% 1450.00 [338.53, 2560.47) S —
Subtotal (95% CI) 23 20 64.2% 838.00(228.83, 1447.17) el

Heterogeneity: Tau®= 127297 22, Chi*= 353, df=2 (P=017), F= 43%
Testfor overall effect Z=2.70 (P =0.007)

Total (95% CI) 40 39 100.0% 59550 [66.95, 1124.05] il
; - = - - I } i f {
Heterogeneity. Tau®= 173785.39, ChF=8.33,df= 3 (P=0.04), P= 64% 1000 500 O 500 1000

Test for overall eflect: Z= 2.21 (P = 0.03) Favors Standard Protein  Favors High Protein
Test for subaroup differences Chi*= 398, df=1 (P=0.05). F=74.9% ' ot v '

ysis for changes in resting energy expenditure
isocalorically prescribed standard-protein, low-fat, energy-restricted diets. 1V, inverse variance.

Wycherley TP et al. Am J Clin Nutr 2012;96:1281-98.




Estudiaron la asociacion del consumo de proteina con la masa magra, la
fuerza muscular del cuddricepsy la densidad mineral 6sea en 2986
sujetos del studio Frammingham (edad 19-72 aios).

TABLE 4
Bone mineral density of the hip and spine, ALM, and quadriceps strength across dietary protein quartiles’

Dictary protein quartile, g/d

n Quartile 1 Quartile 2 Quartile 3 Quartile 4 P-trend

Bone mineral d-::naily,2 ga"n:m2

Femoral neck 2903 1001 *+ 0.006° 0992 + 0.006 0.998 + 0.006 1.001 + 0.006 0.82

Total femur 2903 1016 £ 0.006  1.017 = 0.006 1.023 = 0.006 1019 = 0.006 047

Trochanter 2903 0.800 = 0.006  0.806 = 0.006 0.810 = 0.006 0.805 + 0.006 0.32

Lumbar spine 2831 1230 + 0.008 1228 -+ 0.008 _1.239 + 0.008 _1.235 + 0.008 _ 0.37
Muscle measures®

ALM, kg 2905 212 +0.1° 216 + 0.1" 21.7 + 0.1° 217 + 01" 0.0001

ALM/ht®, kg/m® 2905 72 + 003 73 +0.03° 7.3 + 0.03" 73 + 003" 0.0002

Quadriceps strength, kg 2885 259 + 0.40°" 271 + 040" 272+ 040" 274 + 040" 00028

Mayores niveles de masa magra y de fuerza muscular del cuadriceps en
aguellossujetos que presentaban un mayor consumo de proteina.

* Adjusted for sex, estrogen status, age, BMI, height, total energy, current smoking, supplemental calcium, supple-
mental vitamin D, and physical activity.

Mangano KM et al. Am J Clin Nutr.2017 Mar;105(3):714-722.
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Lean with normal
metabolic function

o Inflammation
« Metabolic control
« Vascular function

Anti-inflammatory adipokines
Adiponectin
SFRP5

Obese with mild

metabolic dysfunction

T Inflammation
1 Metabolic control
« Vascular function

Obese with full
metabolic dysfunction

T Inflammation
4 Metabolic control
4 Vascular function

Necrotic

structure l

Pro-inflammatory adipokines
Leptin ANGPTL2 CCL2
Resistin TNF CXCL5
RBP4 IL-6 NAMPT

Lipocalin2  IL-18

Pérdida de peso

Ouchi et al.Nat Rev Immunol. 2011 Feb;11(2):85-97.




Efecto de pérdida de peso sobre concentracion de leptina, pero no evidencias

concluyentescon respecto a otras adipoquinas. Importante papel de composicion
de la dieta.

Table 1 Effect of diet-induced weight loss on adipokine concentrations and expression.

Reference Subjects Trial length Intervention A Body AFat A Visceral A Adiponectin® A Leptin® A Other adipokines*
groups weight* mass® fat mass* Plasma MRNA Plasma MRNA  Plasma
>10% Weight loss

Torgerson (1999 n=69 MF 16 weeks 1.75% CR 1.l18% - - - - 1.l65% - -
Obese
Age 44 = 11 years

Kok (2005 n=11F 16 weeks 1. 70% CR 1L.L15% - 1. 140% - - 1.146% - -
Obese 2. Control 2.0 2.0 2.@
Age 36 = 2 years

Heinonen (2009)" n=35MF 8 weeks 1. 60% CR 1..115% 1. 126% 1.127% 1. T37% - 1. 162% - IL-6
Obese 1. 130%
Age 53 * 2 years

Esposito (2003)" n=120F 104 weeks 1.22% CR 1.115% - 1. 19% 1. To% - - - IL-6
Obese 2. Control 2.13% 2. 12% 2. Togg 1.1329%
Age 35 = 5 years 2.0

Belza (2009)™ n=41MF 20 weeks 1. 55% CR 1.114% 1.133% 1.112% 1.0 - 1.143% - IL-6
Obese 1.421%
Age 43 = 11 years

Chan (2008)® n=20MF 16 weeks 1.30% CR 1.112% 1.122% 1.124% 1.0 - - - RBP-4
Obese 1. 120%
Age 46 * 8 years

Larrouy (2008)*" n=10F 14 weeks 1. 40% CR L411% 1w - 1.0 1.9 1.452% 1.0 IL-6
Obese 1. 1429%
Age 37 = 7 years

Claessens (2009)2 n=48 MF & weeks 1. 20% CR high protein 1L412%  1Ll21% 1.111% 1.0 - 1.156% - -
Obese 2. 20% CR high carb 2.17% 2.022% 2.010% 2.0 2. 156%
Age 46 = 2 years

Christiansen (2010)2 n=59 MF 12 weeks 1. 65% CR Linw - 1.110% 1. T19% 1.T20% - - -
Obese 2.55% CR 2.18% 2.111% 2. T20% 2. T120%
Age 37 = 7 years

Browning (2008} n=54F 24 weeks 1. 25% CR 1.111% 1.123% 1. 130% - - - - IL-6
Overweight 1. la1%
Age 45 = 13 years MCP-1

1.429%

Klempel MC et al. Nutr Rev 2011. 69(3):145-154
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Table 2 Adipokine concentration changes after 3 months of intervention according to type of diet.”

20%-protein diet 27%-protein diet 35%-protein diet Overall P> P for trend
Mean (CI) P Mean (CI) P Mean (CI) P
RBP4 Baseline, 10° 29.0 (23.1, 34.8) - 25.3(20.2,30.5) - 314 (26.1, 36.8) - 0.261 —
Average change 12.5 (-2.70, 27.8) - 3.56(-9.87,17.0) - -175(-31.7, -3.22) - 0.008
Model 1: Raw Difference vs. 20%  Ref. — —8.97 (—29.3, 11.3) 0381 —30.0(-509, —9.14) 0.005 0.015 0.004
Difference vs. 35%  30.0 (9.14, 50.9) 0.005 21.0(1.45,40.6) 0.036  Ref. -
Model 2: Adjusted for  Difference vs. 20%  Ref. - —3.92 (-23.7, 15.8) 0.693 —225(-43.1, 1.94) 0.032 0.033 0.027
weight loss Difference vs. 35%  22.5 (1.94, 43.1) 0.032 18.6(-0.39,37.6) 0.055 Ref. -
Leptin Baseline, 10° 27.1 (212, 32.9) = 28.2(23.1,33.2) = 28.4 (23.3, 33.6) = 0.937 —
Average change —43.0(-55.3, -30.7) - —36.8 (—47.1, -26.1) - -50.3 (-61.2, —39.5) - 0.210
Model 1: Raw Difference vs. 20%  Ref. - 6.56 (—10.2, —22.5) 0.446 -7.34(-23.7, -9.07) 0376 0.211 0.294
Difference vs. 35%  7.34 (—9.06, 23.7) 0376 13.6(-1.62,28.8) 0.079  Ref. -
Model 2: Adjusted for  Difference vs. 20%  Ref. - 745 (-6.15,21.04) 0.278 —2.85(-16.8, 11,1) 0.684 <0.001 0.553
weight loss Difference vs. 35%  2.85 (—11.1, 16.8) 0.684 10.3(-2.35,23.0) 0.109  Ref. -
Adiponectin Baseline, 103 13.7 (105, 16.8) - 14.9(12.2,17.6) - 13.3 (104, 16.1) - 0.684 —
Average change —0.60 (—15.8, 14.6) - 8.20(—493,21.3) - —-129 (-26.2, 0.51) - 0.048
Model 1: Raw Difference vs. 20%  Ref. - 8.79(-11.3,28.9) 0.028 -12.3(-32.5,7.95) 0230 0.087 0.165
Difference vs. 35%  12.3 (—7.95, 32.5) 0230 21.06(2.32, 39.8) 0.385  Ref. —
Model 2: Adjusted for  Difference vs. 20%  Ref. - 8.52(-12.2,29.2) 0414 —11.7 (—32.8,9.45) 0.274 0223 0.200
weight loss Difference vs. 35%  11.7 (—9.45, 32.8) 0274  20.2(0.95,39.5) 0.040 Ref. -
Resistin Baseline, 103 76.4 (51.9, 101) — 58.2(37.0,79.4) — 69.3 (47.7, 90.9) — 0.521 —
Average change 264 (—8.17, 135) = 5.86(—3.51, 15.2) = 401 (—5.53, 13.5) = 0.161
Model 1: Raw Difference vs. 20%  Ref. - 322(-11.1,17.5) 0.783 137 (-13.1, 15.8) 0.850 0.902 0.889
Difference vs. 35% —1.37 (—15.8, 13.1) 0.850 1.85(-11.5,15.2) 0.655 Ref. —
Model 2: Adjusted for  Difference vs. 20%  Ref. 463 (-9.71,19.0) 0.521 257 (-12.1,17.2) 0.728 0478 0.778
weight loss Difference vs. 35% —2.57 (—17.2, 12.1) 0.728 2.07(-11.3,154) 0.759  Ref. -

? Values are means (95% confidence interval). Baseline adipokine values are expressed as 10%, except for adiponectin, which expressed as 10°.
Average change refers to % change with respect to baseline.
b Qverall P refers to differences between three diets calculated by ANOVA.

Nutrition, Metabolism & Cardiovascular Diseases (2017)
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Dieta 20% Dieta 27% Dieta 35%
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3 meses 3 meses 3 meses
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Fig. 2. Effects of high-protein diets on fasting blood glucose and glycated Hb A, (HbA,¢) levels. WMD, weighted mean difference; Wycherley 1, without exercise

training; Wycherley 2, with exercise training.

DongJY et al. BrJ Nutr 2013 Sep 14;110(5):781-9.




ESTUDIO ABIERTO, RANDOMIZADO
PARA INVESTIGAR EL EFECTO DE UNA
DIETA RICA EN PROTEINAS CON
RESPECTO A OTRA NORMOPROTEICA

EN EL METABOLISMO DE LA GLUCOSA
EN SUJETOS CON DIABETES O
PREDIABETES Y OBESIDAD

Marco-Benedi V, 2018




METODOS

We randomly assigned 80 women and men to one of two calorie-

reduced diets, meeting the following criteria:

» Aged > 18 and < 80 years

» Body mass index (BMI) 2 27.5 and < 40 kg/m2

» Steady weight in previous 3 months
» Not taking lipid-lowering drugs and/or sterols supplements

» Not taking antidiabetics except stable doses of metformin

Each participant’s caloric prescription represented a deficit of 600

kcal/day as calculated from energy expenditure.




MATERIAL AND METHODS

Criteria
Incluzion
-+
Exclusion
criteria

Informed
consent

18 weeks
e, N
- N
Group 1 35 % Proteins f25 % Fat [ 40 ¥ Carbohydrates
n = 40)
—4 Women in=25) F ?
Women ‘ E E
(n=49) i H :
Men “, E E
(n=31) H : :
18 & Proteins f 25% Fat/ 57 ¥ Carbohydrates
) Group 2 E -
s = 40) q :
'._ Women = 21) E E
3 v
Evaluation of study parameters (Clinical, biochemical, dietary and physical activity) *




Table 1. Baseline characteristics according to diet group

18 % protein diet 35% protein diet P
Age (years) 54.3 £ 8.1 55.6 = 9.8 0.504
Women (n) (%) 28 (70%) 21(52.5%) 0.108
Body mass index (Kgfm?) 32.8+3.93 32.9+3.78 0.859
Weight (Kg) 87.5 £ 12.1 90.9 £ 12.7 0.231
Waist circumference (cm) 109 £ 8.70 109 £9.30 0.668
Cholesterol (mg/dL) 212+ 39 223+ 46.4 0.264
Triglycerides (mg/dL) 125 (107 - 200) 135 (107 - 217) 0.875
HDL cholesterol {(mg/dL )* 50.3+ 9.6 53.7 £ 1.8 0.161
LDL cholesterol (mg/dL )* 130 £29.5 136 £ 36.9 0.470
Glucose (mgjdL ) 19 £ 30.7 15 £16.8 0.527
HbA1c (‘}.;) 6.00 (5.65 - 6.50) 6.05 (5.8 - 6.80) 0.672
Insulin (pUIimL) 13.2(8.85-20.10) | 12.5(9.40-19.8) 0.819
HOMA -IR 358 (2:24-6.15) | 3.20 (267 - 6.25) 0.733

* HDLc: high-density lipoprotein cholesterol; LD Lc low-density cholesterol

Marco-Benedi V, Mateo-Gallego R, et al. Submitted
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Mateo-Gallego R et al. Clin Nutr 2017 Apr;36(2):371-379.

Table 2
Changes in clinical and biochemical characteristics according to diet group after 3 months of dietary intervention,”
20% 7% 35% P
protein diet protein diet protein diet
Baseline 3 months A% 3-months " Baseline N = 31 3 months A% 3-months I Baseline 3 months A% 3-months pt
N =30 N=24 from baseline N=29 from baseline N=30 N=27 from baseline
Weight, kg 864 = 835 7T88:89 _B8.16x418 <00001 879 933 794 = 941 —966 + 528 <00001 851 =839 766=844 107 =428 <0,0001 0.164
Waist 996+ 706 B895=748 -930=+583 <00001 294 941 904 = 837 —-926 = 521 <00001 101+1L6 887 +997 -116=7.83 <0,0001 0306
circumference, cm
Systolic 122 = 121 117 = 23.6 —364+ 172 0303 124 %197 115 =167 —754+ 135 0008 119=126 113 = 144 —454 + 109 0,021 0582
blood pressure,
mmHg
Diastolic 773+ 903 750+870 -110+124 0443 821 =115 807 + 11.9 —-262 =127 0184 793+ 0958 789+897 044 + 129 0.733 0745
blood pressure,
Total cholesterol, 210 = 40.7 202 + 412  0.16 = 10.7 00954 225+3281 215+ 318 —349 + 100 0061 217 =378 195 + 37.0 —B.10+9.26 <0,0001 0.016%
mg/dL
HDL cholesterol, 563 = 13.7 526=126 —-477=132 0075 564 +956 534+ 974 —-426= 131 0086 599+ 143 503+973 —124 % 107" <0,0001 0031
mg/dL
Triglycerides, mg/dL 120 = 41.6 117 = 74.1 132 + 55.8 0861 135 = 76.7 121 £ 60.7 —417 + 304 0073 124 =498 94,1 = 262 —17.7 =246 0.,0001 0.020°
LDL cholesterol, 129 = 41.6 127+ 324 118+ 146 0905 142+236 132 + 284 -282 + 136 0198 132+299 126 + 310 —352=125 0.144 0436
ToS =348 Tn =z oy 2H&z130 V532 1ob =243 ToE = 240 B 2 TOoE 15/ =300 o=z i8 oSz no To0e 0.0
mg/dL
Glucose, mg/fdL 917+ 125 B875+999 -19+103 0231 888 =160 856 + 945 -237 =173 0134 859+ 826 81.2+917 —487 =124 0,035 0713
HOMA-IR 2,56 185 178 0316 216 [1.64—439] 1.99[140-268] -194 0010 227 1.33 -394 0,001 0121
[150-3.58] [1.49-318] [-454-555] [-41.7-457] [147-292] [0.89-209] [-549—(-10.2)]
HbAle, % 550+ 029 5432023 064+ 288 1000 543 +039 5.41 + 036 -033 + 403 0573 542+ 028 542+028 —002+2.73 0.901 0900
GGT, UjL 185 165 —3.85 0267 210 [16.0-340] 180[130-35.0] -833 0065 210 15.0 —143 0,001 0186
[13.8-272] [123-23.0] [-20.8-7.92] [26.8-651] [145-305] [120-24.0] [-364—(-455]]
ALT, UjL 165 15.0 —7.74 0321 160 [12.0-263] 140[120-225] -769 0115 150 14.0 —833 0.143 0965
[128-223] [113-21.8] [-29.7-175] [-25.7-13.3] [135-230] [120-23.0] [-294-12.1]
Uric acid, mg(dL 510+ 138 5102117 093 =185 0711 536 %125 539+ 114 0.66 = 15.3 0795 498+ 102 509+096 284 =144 0.627 0.862
Fat mass, kg 348+ 633 3082631 -105=%120 <00001 360 + 689 307 + 7.06 -152+ 913 <00001 356+ 701 288=+604 -183+122 <0,0001 0.047%
Fat free mass, kg 469 = 512 454+297 -39 0074 476 =460 450 = 3.20 —4.71 <00001 464+ 294 438+323 —-513[-713 <0,0001 0420
[-665--268)] [-7.88—(-2.78)] —(—268)]
Visceral fat, level 920+ 194 792+213 -120+125 <00001 102 + 304 8.24 + 208 -158+ 173 00001 921+ 226 741+212 —-192 + 148 <0,0001 0246
Physical activity level, 693 1340 108 = 240 0022 693 [462—1386] 1575 [594—3804] 148 =170 <00001 693 1422 146 = 141 <0,0001 0073
METs/min [384—1386] [433—1868] [420-1386] [1172—2517]

Dieta con un 35% de proteinaindujo un mayor descenso de colesterol total,
colesterol HDL, colesterol LDL Yy triglicéridos




Diversos estudios han demostrado mayor descenso de colesterol total y
LDL con dietasricas en proteinas (Lawrence JA et al., JAMA
2005;294(19):2455-2464.).

Efecto mas sdlidamente evidenciado es el efecto hipotrigliceridemiante
(Wycherley TP et al. Am J Clin Nutr 2012;96:1281-98).
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Dieta rica en proteinas, en comparacion con dieta normopro-teica, induce un
mayor descenso de triglicéridos (-20.23 mmol/L; 95% Cl: 20.33, 20.12 mmol/L).

High Protein Standard Protein Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Fixed, 95% Cl IV, Fixed, 95% CIl
=12 Weeks

Evangelista 2009 {30) -0.74 029 5 -02 029 5 8.2% -054[0.90,-0.18]
Farnsworth 2003 - F {11) -0.37 037 21 -015 05 22 158% -0.22[-0.48 0.04) —
Famsworth 2003 - M (11) -0.68 056 7 -027 042 7 4.0% -0.41[-0.93 011)
Flechtner-Mars 2010 {31} -0.63 1 49 -0.34 1.2 93 58% -0.29[-0.72,014] e
Leidy 2007 (10) -0.25 05 21 -014 045 25 139% -011[0.39,017] —
MNoakes 2005 (8) -0.3 072 52 -011 042 48 203% -019[042 004 —

2070 3] 0.8 T T2 0.0 T T Tro U200 0.00 098]
Subtotal (95% Cl) 167 176 69.4% -0.23[-0.36,-0.11) ’
Heterogeneity: Chi*=5.40,df=6 (P=0.49), F=0%
T, ikv pall ﬁi-?-".\i:tn D _ O 0009

< 12 Weeks

Baba 1399 (13) -1.24 114 7 -085 076 B 1.0% -0.39[-1.43 065 ¢
Johnston 2004 (32) -016 0.28 8 0039 032 7 11.9% -0.25[-055,0.0%) —_—T
Kasim-Karakas 2009 {33) -036 08 11 002 032 13 4.2% -038([-088 012
Parker 2002 (24) -0.47 051 26 -0.42 082 28 8.1% -0.05[-0.41,031] D
Stamets 2004 (40) -0.33 0499 13 -024 059 13 27% -009[-0.72,0.54]
Torbay 2002 (41) -0.62 042 7 -029 074 7 2.7% -0.33[-0.96 0.30]
Subtotal (95% CI) 73 74 30.6% -0.21[-0.40,-0.03] o
Heterogeneity: Chi*=1.65, df=5(P=0.89); F=0%
Testfor overall effect. 2= 2.23 (P=0.03)
Total (95% CI) 240 250 100.0% -0.23[-0.33,-0.12] <D
Heterogeneity; Chi*= 7.09, df=12 (P =0.85); F= 0% _51 _055 ) D?ﬁ 15

Test for overall effect: Z=4.31 (P < 0.0001)

; ) Favars High Pratein  Favors Standard Protein
Testfor subgroup differences: Chi*=0.04, df=1(P=085), F=0%

FIGURE 4. Meta-analysis for changes in triglycerides (mmol/L) in randomized controlled trials that compared high-protein, low-fat diets with
isocalorically prescribed standard-protein, low-fat, energy-restricted diets. IV, inverse variance.
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= Algunosestudios han asociado el consumo de proteina con incrementode
enfermedad cardiovascular (Pan A et al. Arch Intern Med 2012; 172(7): 555-563.)
- Efecto directamenteligado al consumo de carnes rojas y procesadas.

|—§—|—i

CVD death 13PCs  high vs low 1.12(0.95,1.33)  Abete | 2014
Unprocessed Stroke 5PCs Each 1 serving/day (100 g) . 1.13(1.03,1.23) Chen G 2013
red meats Diabetes 9 PCs Each 1 serving/day (100 g) . 1.19(1.04,1.37) PanA2011
CVD death 6 PCs Each 1 serving/day (50 g) i =] 1.24 (1.09, 1.40) Abete | 2014
Processed Stroke 5PCs Each 1 serving/day (50 g) XK 1.11(1.02,1.20) Chen G 2013
red meats Diabetes 8 PCs  Each 1 serving/day (50 g) {  —e=— 151(1.25,1.83) PanA2011
White meat CVD death 5PCs Each1serving/day (100g)  —a—i 1,00 (0.87,1.15) Abete | 2014

(poultry, rabbit)

D Mozaffarian. Circulation 2016; 133(2):187-225.
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Nuts for unprocessed red meat
Legume forunprocessed red meat
Low-fat dairy for unprocessed red meat
Whole grain for unprocessed red meat

Poultry for unprocessed red meat
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Muts for processed red meat
Legume for processed red meat
Whole grain for processed red meat

Low-fat dairy for processed red meat

Poultry for processed red meat
Fish for processed red meat

Nuts for total red meat
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Poultry for total red meat
' Fish for total red meat
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Figure 2. Hazard ratios and 95% confidence intervals for total mortality associated with
replacement of other food groups for red meat intake

PanA et
al. Arch
Intern
Med
2012;
172(7):
555-563.




2400 sujetos japoneses (40-79 afos) seguidos durante 19 afios

A Vegetable protein intake
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Sujetos con un mayor consume de proteinaanimal presentaronun 53% (4—

77%) menor riesgo de hemorragia intracerebral vs. aguellos con un menor
consumo. La asociacion se mantuvo tras ajustar por diversos cofactores.

B Animal protein intake

120 -

=

20

Age- and sex-adjusted incidence
(per 10° person-years)
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8.3 W 04 (=250)
] 4 p for trend=0.71 “p<0.05
67 65 “p<0.01 "% !
56
51 e a6 p for trend=0.01
29 p for trend=0 46
* %
11 11 1.3 1.0
Y os
Stroke Ischemic stroke Intracerebral Subarachnoid
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CONCI.USIONES

= Dietas ricas en proteinasinducen una mayor pérdida de peso, grasa
corporal y preservan de forma mas efectiva la masa muscular a través
de diferentes mecanismos que incluyen un incremento de la saciedad,
una mayor termogénesis de los alimentos, un regulaciéon de hormonas
endocrinasy otros mecanismos reguladores del apetito, entre otros.

= Dietasricas en proteinasinducen una mayor mejora cardiometabdlica
(insulina, glucosa, HbAlc, triglicéridos, tensidn arterial, etc.) aunque
los mecanismos no estan completamente elucidados.

= Dietasricas en proteinasparecen inducir mejora en la funcionalidad
del tejido adiposo, lo que pudiera mediar los efectos anteriormente
descritos.
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Canagliflozin and Cardiovascular and Renal
Events in Type 2 Diabetes

A Death from Cardiovascular Causes, Nonfatal Myocardial Infarction, or Nonfatal Stroke

1004 299 Hazard ratio, 0.86 (95% Cl, 0.75-0.97) hech
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T 80 14 P=0.02 for superiority
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0 26 52 78 104 130 156 182 208 234 260 286 312 338
Weeks since Randomization
No. at Risk
Placebo 4347 4239 4153 4061 2942 1626 1240 1217 1187 1156 1120 1095 789 216

Canagliflozin 5795 5672 5566 5447 4343 2984 2555 2513 2460 2419 2363 2311 1661 448
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Weeks since Randomization
No. at Risk
Placebo 4347 4270 4197 4123 3004 1667 1274 1255 1232 1208 1177 1155 829 232

Canagliflozin 5795 5702 5615 5530 4414 3043 2621 2588 2543 2511 2464 2415 1751 481
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Weeks since Randomization

No. at Risk

Placebo 4347 4256 4187 4109 2986 1647 1255 1233 1207 1179 1146 1126 812 223
Canagliflozin 5795 5711 5625 5513 4405 3029 2602 2565 2516 2476 2425 2382 1728 468

Figure 2. Cardiovascular Qutcomes in the Integrated CANVAS Program.

The primary outcome was a composite of death from cardiovascular causes, nonfatal myocardial infarction, or nonfatal stroke. The hazard ratios and 95% confidence intervals for
the primary outcome and the components of the outcome were estimated with the use of Cox regression models with stratification according to trial and history of cardiovascular
disease for all canagliflozin groups combined versus placebo. Analyses are based upon the full, integrated data set comprising all participants who underwent randomization. The

inset in each panel shows the same data on an enlarged y axis.

N ENGL) MED 377;7 NEJM.ORG

AUGUST 17, 2017



FICHATECNICA: EMPAGLIFOZINAY CANAGLIFOZINA

Insuficiencia renal

El tratamiento con Jardiance no debe iniciarse en
pacientes con una TFGe inferior a 60 ml/min/1,73
mZ2 o un CrCl <60 ml/min. En pacientes que toleran la
empagliflozina y cuya TFGe se encuentra
sistematicamente por debajo de 60 ml/min/1,73 m?
o con un CrCl < 60 ml/min, la dosis de empagliflozina
debe ajustarse o mantenerse en 10 mg una vez al
dia. El tratamiento con empagliflozina debe
interrumpirse cuando la TFGe se encuentre
sistematicamente por debajo de 45 ml/min/1,73 m?2
o el CrCl se encuentre sistematicamente por debajo
de 45 ml/min. La empagliflozina no debe utilizarse
en pacientes con ERT ni en pacientes sometidos a
didlisis, pues no se espera que vaya a ser eficaz en
estos pacientes

Pacientes coninsuficiencia renal

En pacientes con una TFGe de 60 a <90 ml/min/1,73
m2 o un CrCl de 60 a < 90 ml/min no es necesario un
ajuste de dosis. Canagliflozina no se debe iniciar en
pacientes con una TFGe < 45 ml/min/1,73 m2 o CrCl
< 45 ml/min. En pacientes que toleran bien
canagliflozina con TFGe constantemente por debajo
de 60 ml/min/1,73 m2 o CrCl 60 ml/min, la dosis de
canagliflozina se debe ajustar o mantenerse en 100
mg una vez al dia. La administracidn de
canagliflozina se debe interrumpir cuando la TFGe se
mantenga constantemente por debajo de 45
ml/min/1,73 m2 o el CrCl constantemente por
debajo de 45 ml/min.



Sotagliflozin: Dual SGLT1/SGLT2 Inhibitor

for type 1 and type 2 Diabetes
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SGLT?2 reabsorbs 90% of filtered glucose in the
kidney

Inhibiting SGLT2 in the kidney increases glucose
excretion in the urine, resulting in reduced blood
glucose

Mechanism is independent of insulin but
diminishes in effect with declining renal function

SGLT1 is also present in proximal tubule

SGLT1

SGLT1 is the primary transporter for glucose and
galactose in the gastrointestinal (Gl) tract

Inhibiting SGLT1 in the Gl tract: results in
delayed postprandial glucose absorption: T Gl
hormones: GLP1 and PYY

Mechanism is independent of insulin and
efficacy is not affected by reduced renal function

Sotagliflozin demonstrates potent inhibition of
SGLT1 as assessed by ICsq (~18x more potent

than canagliflozin)




Sotagliflozin is a Potent Inhibitor of Both SGLT1 and

SGLT2

* Internally generated by medicinal chemists at Lexicon

* Dual SGLT1 and SGLT2 inhibition differentiates sotagliflozin from

selective SGLT2 inhibitors
* Sotagliflozin demonstrates:

The most potent inhibition of SGLT1 [__|
v ~18x more potent inhibition of SGLT1 than canagliflozin[__]
v Potent inhibition of SGLT2 [ ]

Table 1—Summary of the most advanced SGLT2 inhibitor compounds (refs. 28-31)

SGLT2 ICsq SGLT1 ICg SGLT2/SGLT1 Highest approved
Compound (nmol/L) (nmol/L) selectivity dose (mg)? Status
Canagliflozin 4.2 663 160 300 Approved in U.S., EU, Japan, other countries
Dapagliflozin 1.2 1,400 1,200 10 Approved in U.S., EU, Japan, other countries
Empagliflozin 3.1 8,300 2,700 25 Approved in U.S., EU
Ipragliflozin 5.3 3,000 570 50 Approved in Japan
Luseogliflozin 2,3 3,990 1,770 5 Approved in Japan
Tofogliflozin 6.4 12,000 1,875 20 Approved in Japan
Ertugliflozin 0.9 1,960 2,200 25 Phase 3
LX-4211 (sotagliflozin) | 1.8 | | 36 | 20 400 Completed phase 2

*Highest approved dose or the highest dose still in development for compounds that have not yet been approved.

Mudalier S, Polidori D, Zambrowicz B, Henry R. Sodium-Glucose Cotransporter Inhibitors: Effects on Renal and
Intestinal Glucose Transport. From Bench to Bedside. Diabetes Care 2015;38:2344-2353
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Figure 1 Effectof LX4211 on glycemic parameters and UGE. (a) Chemical structure of LX4211, (25,3R,4R 55 6R)-2-(4-chloro-3-{4-ethoxybenzyl)phenyl)-6-
(methylthio)tetrahydro-2H-pyran-3,4,5-triol. (b) FPG. This schematic representation of the study design depicts mean changes in FPG levels from baseline
(day —1) values throughout the study. (c) HbA, . Change in HbA, _levels after 28 days of treatment with LX4211 or placebo. (d) OGTT glucose AUCs. AUCs for
glucose obtained from OGTTs performed on days -2, 2, 13, and 27. (e) OGTT glucose excursions above fasting (hour 0) values. OGTT glucose excursions were
plotted after correcting for differences in FPG by adjusting hour 0 alucose values to 0ma/dl. Left. data from day —2: right. data from day 27. (f) UGE. UGE was



24 hour UGE:

T

Mean Change from baseline 33.6 -1
in UGE (g/24 hrs)
p (LX4211 vs. placebo) <0.001 -

I N T

eGFR>=45 ml/min/1.73m?2 (N=16)

42 -2
p (LX4211 vs. placebo) <0.001 -
eGFR<45 ml/min/1.73m2 (N=15) «

21 0
p (LX4211 vs. placebo) 0.001 -

Glycemic efficacy despite 50% lower UGE in lower eGFR is
consistent with robust SGLT-1 inhibition
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Sotagliflozin Clinical Development Plan (CDP)™ ="

in T2DM: Key Objectives

® Satisfy regulatory requirements (FDA, EMA)
e Glycemic Efficacy
e Safety database (on study drug)

e OQverall: = 2500
* 212 months: 1300-1500
* 218 months: 300 - 500

e Cardiovascular Outcomes (MACE)

® Demonstrate clinical value since there will be 3 or 4 SGLT2i’s at launch
~® Use in CKD 3B and possibly CKD 4 (vs. restrictions for comparators)

e Blood pressure lowering

e Demonstrate utility in T2D patients on insulin
e Demonstrate utility in T1D (Lexicon program)
e Worsening Heart Failure (2" outcomes trial)

SANOFI «p
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Together we make it happen

Phase Ill T2DM: Current Clinical Development Plan
*200 and 400 mg dose being studied

Monotherapy Add-on Insulin +/- Oral(s
Monotherapy* Add onto Met
Sota 200, 400 vs Pbo Sota 400 vs. Pbo
(EFC14833) (EFC14834)
26WK N=300 26/52W N=500

L.l Registration /Labeling Add onto Su (Met)

i Differentiation / Value Sota 400 ve. Pbo Sofa 23\:’1’!!4:3?;2?" Pbot
L] Outcomes (EFC14835) e

26/52W n=500 52W N=930 pat

Studies in Special T2DM Populations-add-on to current diabetes treatment

“SCORED”*
CVOT: Moderate CKD + additional CV risk factors
V ~10,500 patients
Older patients: Bone study” “SOLOIST™
DEXA Hemodynamically Stable Patients with T2DM post Worsening Heart
26/104 Wks N=360 pat Failure ~4,000patients

SANOFI vp



COMPUESTO: sotagliflozina/SAR439954

Estudio aleatorizado, doble ciego, controlado con placebo, de grupos paralelos,
multicéntrico, para demostrar los efectos de Sotagliflozina sobre los eventos
cardiovasculares y renales en pacientes con diabetes tipo 2, factores de riesgo
cardiovascular y funcién renal moderadamente reducida

CODIGO DE PROTOCOLO: EFC14875
NOMBRE DEL ESTUDIO: ensayo SCORED

Objetivos principales:
La 2 objetivos principales de este estudio son demostrar que, en comparacién con el

placebo en pacientes con diabetes tipo 2 (DT2), factores de riesgo cardiovascular (CV)
y funcion renal moderadamente reducida, sotagliflozina:

e No es inferior al placebo en el criterio de valoracion compuesto de muerte
por causas CV, infarto de miocardio (IM) no mortal o accidente
cerebrovascular no mortal (eventos CV adversos mayores [MACE] de
3 puntos)

¢ Reduce el criterio de valoracion compuesto de muerte por causas CV u
hospitalizacién por insuficiencia cardiaca (HIC)




POBLACION DEL ESTUDIO

Criterios de seleccion
principales:

Criterios de inclusion:
Criterios de inclusion obligatorios (los 4 criterios son necesarios)

[01.
102

I 03.

| 04.

Consentimiento informado por escrito firmado

Diabetes tipo 2 con HbA1c 27 % (53 mmol/mol) en la Seleccion (laboratorio

central)

Tasa de filtracion glomerular estimada 225 y <60 ml/min/1,73 mZ utilizando la

ecuacion de Modificacion de la Dieta en la Enfermedad Renal (MDER) de

4 variables {en la Seleccion, en funcion de los resultados obtenidos en el

laboratorio central)

Pacientes que cumplan alguno de estos requisitos:

- Edad 218 afios, con al menos 1 (uno) de los factores de riesgo CV
principales que se enumeran a continuacion O

- Enausencia de un factor de riesgo CV principal, edad =55 aiios, con al

menos 2 (dos) de los factores de riesgo CV secundarios que se
enumeran a continuacion

Para ser considerados aptos para participar en el estudio, los pacientes deben cumplir
los 4 (cuatro) criterios obligatorios. Los pacientes pueden ser aptos si presentan
factores de riesgo CV principales y secundarios siempre que cumplan 1 de las

2 condiciones del Criterio de Inclusion numero 4. A continuacion se enumeran los
factores de riesgo CV principales y secundarios.

Factores de riesgo CV principales (al menos 1 criterio para
cumplir el Criterio de Inclusiéon numero 4)

A)
B)

)

D)

F)

G)

Hospitalizacion por IC en los tltimos 2 afios

Fraccion de eyeccion (FE) =40 %

Documentada durante el afio anterior mediante una prueba de imagen previa
(como ecocardiograma, ventriculografia nuclear (MUGA), resonancia

magnética (RM), tomografia por emision de positrones (TEP), tomografia de
emision monofotonica (SPECT), angiografia ventricular izquierda [VI])

Nota: DEBERA realizarse un ecocardiograma para evaluar la FE en el
momento de la Sefeccion a todos los pacientes si no se ha documentado
una evaluacion de la FE durante el afio anterior a la Seleccion

Diagnostico de hipertrofia ventricular izquierda

Mediante electrocardiograma (ECG) o ecocardiograma

Calcio en las arterias coronarias (CAC) 2300 unidades de Agatston
Documentado mediante TAC coronario

Nota: si es necesario PUEDE realizarse un TAC coronario para la
cuantificacion del CAC y determinar la idoneidad del paciente sino se ha
documentado previamente

Fragmento N-terminal del propéptido natriurético tipo B 2400 pg/m
(47 pmol/l)

En la Seleccion, en funcion de los resultados obfenidos en el laboratorio
central

Troponina T ultrasensible >15,0 pg/ml (0,015 pg/l) en varones y >10,0 pg/ml
(0,010 pgll) en mujeres

Durante la fase de Seleccion, en funcion de los resultados obfenidos en el
laboratorio central

Proteina C-reactiva ultrasensible >3 mg/l (28,6 nmol/l)

En la Seleccion, en funcion de los resultados obtenidos en el laboratorio
central, si el Investigador no considera que la elevacion se debe a un
frastorno inflamatorio agudo (p. ej., una infeccion aguda)

Cociente albumina/creatinina en orina 2300 mg/g (34 mg/mmol)

En la Seleccion, en funcion de los resulfados obtenidos en el laboratorio
central




Factores de riesgo CV secundarios (en caso de ausencia de
factores de riesgo CV principales, al menos 2 criterios para
cumplir el Criterio de Inclusiéon numero 4)

) indice de masa corporal =35 kg/m? en la Seleccion

J)  Dislipidemia a pesar de recibir tratamiento con la dosis maxima tolerada de
estatinas:

- Colesterol de lipoproteinas de baja densidad >130 mg/dl (>3,36 mmol/l)
0

- Colesterol de lipoproteinas de alta densidad <40 mg/dl (<1,03 mmol/l)
en varones o <50 mg/dl (<1,29 mmol/l) en mujeres

Basado en la tltima medicion analitica documentada en los 6 meses
anteriores

K) Fumador/a en la actualidad
Consumo medio de al menos 1 cigarrillo, pipa o puro al dia, en la Seleccion

L) Cuantificacion de calcio en las artenias coronarias >100 y <300 unidades de
Agatston
Documentado mediante TAC coronario
Nota: si es necesario PUEDE realizarse un TAC coronario para la
cuantificacion del CAC y determinar la idoneidad del paciente si no se ha
documentado previamente

M) Cociente albimina/creatinina en orina 230 mg/g y <300 mg/g (3 v
34 mg/mmol)

Durante la fase de Seleccion, en funcion de los resultados obtenidos en el
laboratonio central

N) Presion arterial sistolica >140 mmHg y presion arterial diastolica >%0 mmHg
en la Visita de Seleccion a pesar de recibir fratamiento con antihipertensores

0) Antecedentes familiares de cardiopatia coronaria prematura (definida como
IM o procedimiento de revascularizacion coronaria) en un familiar de primer
grado

Familiar varén <55 afios o mujer de <65 afios

Criterios de exclusion:

EO1.

E02.

E03.

E 04

E05.

E06.
E07.

E08.

E00.

E 10.

Antecedentes de cetoacidosis diabética o coma hiperosmolar no cetosico
en los 3 meses anteriores a la Visita de Seleccion o entre la Seleccion v la
Aleatorizacion

Tratamiento antihiperglucemiante (si procede) que, en opinion del
Investigador, no ha sido estable en las 12 semanas anteriores a la
Seleccion o entre la Seleccion y la Aleatorizacion

Los pacientes que tienen previsto iniciar tratamiento con un inhibidor del
cotransportador sodio-glucosa fipo 2 (SGLT2) (distinto del farmaco del
estudio) durante el estudio. Esto incluye a los pacientes que, en opinién
del Investigador, y en funcion de su perfil de enfermedades
concomitantes, es probable que reciban un inhibidor del SGLT2 (distinto
del farmaco del estudio) durante el estudio

Cualquier inhibidor del SGLT2 <1 mes antes de la Visita de Seleccién o
entre la Seleccion y la Aleatorizacién

Complicaciones en las extremidades inferiores (como Olceras cutaneas,
infecciones, osteomielitis y gangrena) identificadas durante la fase de
Seleccion y que sigan precisando de tratamiento en la Aleatorizacién
Cualquier reaccion alérgica a algan inhibidor del SGLT2 ¢ a sotagliflozina

Presion arterial 2180 mmHg (sistolica) o 2110 mmHg (diastdlica) en las
Visitas de Seleccion y Aleatorizacion

Hospitalizacion por urgencia hipertensiva en los 3 meses anteriores a la
Aleatorizacion.

IC terminal: que requiere dispositivo de asistencia ventricular izquierda,
globo de contrapulsacion adrtica (GCA), o cualquier tipo de asistencia
mecanica en el momento de la Seleccion

Procedimientos de revascularizacion coronaria, implantacion de




Procedimiento

* Teléfono: 636031994
e Llamada
* Whatsup
* Teléfono del enfermo
* Disposicidna participar



