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Definition des metabolischen Syndroms (IDF)

Plus mindestens zwei der folgenden Faktoren

Triglyceride > 150 mg/dl > 150 mg/dl

HDL < 40 mg/dl (0,9 mmol/l) < 50 mg/dl (1,1 mmol/l)
Systolischer Druck oder | = 130 mg/dl > 130 mg/dl
(diastolischer Druck) (£ 85 mmHqg) (£ 85 mmHqg)
NUchternblutglukose > 100 mg/dl > 100 mg/dl




Das metabolische Syndrom
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Das metabolische Syndrom: per Definition
‘ keine Krankheit, sondern eine Ansammlung

Fasting

glucose einzelner metabolischer Risikofaktoren wie

abdominale Adipositas, Bluthochdruck,
Hyperglykdmie, Hypertriglyzeridamie und
niedrige HDL-Cholesterinkonzentration.
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pressure

Wang HH, et al. Pediatr Gastroenterol Hepatol Nutr. 2020;23(3):189-230



Metabolic Syndrome and Its
Association with
Nonalcoholic Steatohepatitis

KEY POINTS

The presence of insulin resistance is almost universal in patients with nonalcoholic fatty
liver disease (NAFLD) and/or metabolic syndrome (MetS).

Insulin resistance, and lipotoxicity, are systemic processes that can affect multiple organs,
including the liver. Genetic and epigenetic factors determine which organs are affected,
and thus defining the specific phenotype of the patient.

Nonalcoholic fatty liver disease can exist in the absence of the cardiometabolic risk fac-
tors that define the metabolic syndrome.

Targeting insulin resistance in clinical practice should be a major target, including inter-
ventions to achieve weight loss, and medications that are insulin sensitizers.

The close relationship between the metabolic syndrome (MetS) and nonalcoholic fatty
liver disease (NAFLD) is well described in the literature.’? Indeed, due to this strong
association, NAFLD has oftentimes been referred to as the hepatic expression of
the MetS, and recently suggested that NAFLD should be renamed metabolic-
associated (dysfunction) fatty liver disease (MAFLD).® Moreover, a recently proposed

Bril F, et al. Clin Liver Dis 2023; 27:187-210



Nichtalkoholische
Fettlebererkrankung
Hepatische Manifestation des metabolischen Syndroms -

Elke Roeb
Schwerpunkt Gastroenterologie, Zentrum fiir Innere Medizin, Justus-Liebig-Universitat &
Universitatsklinikum Gief3en, GieBen, Deutschland
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Roeb E. Die Innere Medizin 2023;64:323-328



Warum ist der BMI kein MetS-Kriterium?




Metabolisch-vaskuldres Risiko durch ektopes Fett

energiedichte, inaktiver Lebensstil,
hochverarbeitete positive kaum anstrengende

Nahrung Energiebilanz Muskelaktivitat

—p — )
&) I 4
‘ nein
Unterhaut-Fettgewebe e e e e e e
speichert Energieiiberschuss |

Bauchhédhle lagert Fett ein
Einflussfaktoren auf

viszerale Adipositas

« Age (older)

= Sex (male)

« Altered neuroendocrine and hormonal
profile

» Unfavorable genotype

* Ethnicity (Caucasians, Asians) T ) . . .
viszerale Adipositas Organe ohne ektopes Fett + Smoking viszerale Adipositas ektope Fetteinlagerung in Organen /
N — N — « Overactivation of the endocannabinoid N — - - —
Favorable metabolic profile indicative of a low cardiometabolic risk system Altered metabolic profile indicative of an increased cardiometabolic risk
« Excessive alcohol consumption Insulin resistance Neurohormonal disturbances
. : * Hyperinsulinemia + Activation of the sympathetic
Maladaptive response to stress = Impaired glucose tolerance| nervous system and of the renin-
- Etc. * Metabolic syndrome angiotensin-aldosterone system
» Type 2 diabetes * « Atrial and brain natriuretic
Dyslipidemia peptide levels
+ T Triglycerides Metabolic dysregulation
o1 Apolipoprotein B + Accumulation of toxic lipid
= Small, dense LDL particles metabolites
+ | HDL-cholesterol * Mitochondrial dysfunction

* + Metabolic flexibility

Low-grade systemic inflammation  Impaired myocardial metabolism

« Increased proinflammatory

Chartrand JD, et al. Curr Atheroscler Rep 2022;24(4):185-195; Slpeimines R




Metabolisches Risiko: Ektopes Fett — nicht ,,Ubergewicht“!

Lean,
insulin sensitive

Lean,
insulin resistant

Obese,
insulin resistant

Obese,
insulin sensitive

Lipodystrophic,
insulin resistant

Lipodystrophic, leptin Rx,
insulin sensitive

Petersen MC & Shulman GlI. Physiol Rev 2018;98:2133-2223



Akkumulation von ektopem Fett
fordert Insulinresistenz und Hyperinsulindmie

S —

Fettakkumulation (Abdomen, Skelett- und Herzmuskulatur, Leber)

ﬁ‘&

msulinremstenz <1 mitochondriale Dysfunktion

J_1= } =
Hyperinsulindmie | ——> ROS* ——> Inflammation (TNFa, IL8)

ﬁ
Glukoseintoleranz NO+
S -

Endotheliale Dysfunktion

Hypercholesterindmie
Triglyzeride ¢ @ @ \/

Typ 2-Diabetes HDL ¥ Hypertonie

Atherosklerose (Herz- und Gehirngefal3erkrankungen)

Burtscher M. Therapeutische Umschau 2015;72(5):293-301




muskuldre Inaktivitat Schwangerschaft
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Metabolisches Syndrom, Fettleber, Diabetes, kardiovaskuldre Erkrankungen,

Demenz, sexuelle Dysfunktion, Psoriasis
und andere Zivilisationskrankheiten



Percent of population
with obesity

Metbolic Unhealthy
Obesity (MUO)

Metbolic Healthy
Obesity (MHO)
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Pravalenz von Insulinresistenz / Metabolischem Syndrom bei
Ubergewicht u. Adipositas in Europa und USA

50% der ibergewichtigen/adipdsen Erwachsenen
sind in der Kategorie MUO!

i

+— <2 metabolic syndrome components

Langzeitstudien: 30-50% der Erwachsenen mit MHO
konvertieren in den kommenden 4 -20 Jahren zu MUQO!

=— Low HOMA-IR

<— 0 metabolic syndrome components Nur 13 % ohne metabolisches Syndrom!

<— 0 metabolic syndrome components
and low HOMA-IR

Smith GI, et al. J Clin Invest. 2019;129(10):3978-3989



Von anfangs noch ,,gesunder‘ Fettleibigkeit Gber Fettleber

und metabolischem Syndrom zum Typ-2-Diabetes
NAFLD with T2DM

NAFLD with MS

NAFLD without
MS

Metabolically
Healthy obese

B-cell dysfunction

Intramyocellular lipid accumulation

NAFLD

Dysfunctional Adipose Tissue

Obesity

Bril F, et al. Clin Liver Dis 2023; 27:187-210



Beobachtungsstudien: Milchprodukte und Met$S



Dairy Consumption, Obesity, and the

Insulin Resistance Syndrome in Young Adults
The CARDIA Study

3.157 US-Amerikanerlnnen, Alter: 18-30 Jahre; Followed up: 1985/86 — 1995/96.
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Pereira MA, et al. JAMA. 2002;287:2081-2089



Dairy Consumption, Obesity, and the

Insulin Resistance Syndrome in Young Adults
The CARDIA Study

3.157 US-Amerikanerinnen, Alter: 18-30 Jahre; Followed up: 1985-86 — 1995-96.

70+ 70+
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Pereira MA, et al. JAMA. 2002;287:2081-2089



Dairy Product Consumption in the Prevention of
Metabolic Syndrome: A Systematic Review and
Meta-Analysis of Prospective Cohort Studies

Meta-Analyse: 11 prospektiven Kohortenstudien Milch/Milchprodukte und Inzidenz des MetS

Study, Year Events Participants Weight RR [95% CI| RR, 95% CI in MetS risk

Pereira MA et al. (20) 293 909 2.5% 0.38[0.17, 0,84] —_—

Lutsey PM et al. (19) 3.782 9.514 18.5% 0.87[0.77, 0.98] L

Snijder MB et al. (21) 215 885 5.3% 0.86 [0.52, 1.42] —_

Louie JCY etal. (18) 155 1.824 1.8% 0.62[0.24, 0.61] —_—

Baik I et al. (17) 1.325 5.251 15.2% 0.80 [0.66, 0.96] -

Shin H et al. (8) 1.240 7.240 16.6% 0.75 [0.64, 0.88] .

Babio N et al. (13) 930 1.868 15.1% 0.83 [0.69, 1.00] -

Kim D et al. (Men) (23) 1.008 2.859 12.2% 0.60 [0.47, 0.77] _

Kim D et al. (Women) (23) 1.095 2.650 12.7% 0.53[0.42, 0.67] -

Total (95% CI) 10.043 33.000 100,0% 0.73 [0.64, 0.83] .

Heterogeneity: Tau? = 0.02; Chi* = 21.18, df = 8 (P = 0.007); I* = 62% | | |

Test for overall effect: Z = 4.71 (P <0.001) I I I
0.01 0.1 1 10

Benefit Harm

Mena-Sdnchez G, et al. Adv Nutr 2019;10:5144-S153.



Dairy Product Consumption in the Prevention of
Metabolic Syndrome: A Systematic Review and
Meta-Analysis of Prospective Cohort Studies

Meta-Analyse: 11 prospektiven Kohortenstudien Milch-Konsum und Inzidenz des MetS

Study, Year Events  Participants  Weight RR [95% CI] RR, 95% CI in MetS risk
LinY etal. (22) 206 888 18.4% 21[0.90, 1.62] ™
Shin H et al. (8) 1.240 7.240 25,0% 79 [0.67, 0.93] L
Babio N et al. (13) 804 1.868 23.6% 0.8510.70, 1.03] b
Damiio R et al. (15) 57 151 4.6% 0.76 [0.31, 1.85] -
Kim D et al. (Men) (23) 1.008 2.859 13.3% 0.64 [0.42, 0.97] ]
Kim D et al. (Women) (23) 750 2.651 15.0% 0.51[0.35,0.74] -
Total (95% CI) 4.065 15.657 100% 0.79 [0.64, 0.97) .
L 1 L
Heterogeneity: Chi* = 14.61, df =5 (P = 0.01); I’ = 66% 0.01 0.1 1 10

Test for overall effect: Z = 2.23 (P=0.03)
Benefit Harm

Mena-Sénchez G, et al. Adv Nutr 2019;10:5144-S153.



Dairy Product Consumption in the Prevention of
Metabolic Syndrome: A Systematic Review and
Meta-Analysis of Prospective Cohort Studies

Meta-Analyse: 11 prospektiven Kohortenstudien Joghurt-Konsum und Inzidenz des MetS

Study, Year Events Participants Weight RR [95% CI] RR, 95% CI in MetS risk
Babio N et al. (13) 930 1.868 40.2% 0.77 [0.65, 0.91] .
Sayon-Orea C et al. (14) 306 8.063 10.7% 0.84 [0.61, 1.16] T
Kim D et al. (Men) (23) 1.008 2.859 27.7% 0.71 [0.58, 0.87] T
Kim D et al. (Women) (23) 1.095 2.651 21.4% 0.67 [0.53, 0.84] 3
Total (95% CI) 3.339 15.441 100% 0.74 [0.66, 0.82] .
Heterogeneity: Chi? = 1.67, df =1 (P = 0.64); I> = 0% L 1
I T

Test for overall effect: Z = 5.59 (P <0.001) 0.01 10
. 0.1 1

Benefit Harm

Mena-Sdnchez G, et al. Adv Nutr 2019;10:5144-S153.



Dairy Consumption and Risk of Metabolic Syndrome:
Results from Korean Population and Meta-Analysis

Subgroups No. of Studies Relative Risk (95% CI)
Milk 20 0.83 (0.78-0.89)
Study design
Cohort 7 0.83 (0.72-0.97)
Cross-sectional 13 0.83 (0.77-0.90)
Sex
Men 7 0.83 (0.75-0.92)
Women 7 0.79 (0.69-0.90)
Geographical region
America 6 0.86 (0.78-0.95)
Asia 10 0.80 (0.72-0.89)
Europe 3 0.87 (0.45-1.71)
Yogurt 12 0.89 (0.83-0.95)
Study design
Cohort 6 0.84 (0.71-0.98)
Cross-sectional 6 0.93 (0.87-0.99)
Sex
Men 4 0.86 (0.72-1.02)
Women 4 0.91 (0.81-1.02)
Geographical region
America 3 0.71 (0.42-1.22)
Asia 6 0.91 (0.84-0.998)
Europe 2 0.78 (0.67-0.91)
Cheese 8 0.98 (0.86-1.11)
Study design
Cohort 4 1.03 (0.87-1.22)
Cross-sectional 4 0.91 (0.74-1.14)
Geographical region
America 3 1.07 (0.93-1.25)
Asia 2 0.92 (0.71-1.20)
2 1.03 (0.65-1.64)

Europe

Department of Food and Nutrition, Kyung Hee Universily, Seoul 02447, Korea; shaoyue666@gmail.com
* Correspondence: youjinje@khu.ac kr; Tel.: +82-2-961-0258

Meta-Analyse von 12 Kohortenstudien und
25 Querschnittsstudien mit n = 398.877

Dosis-Wirkungs-Analyse

Studies Dose Relative Risk (95% CI)

Total airy 6 400 g/day 0.71 (0.59-0.85)
Milk 5 200 g/day 0.85 (0.79-0.93)
Yogurt 5 200 g/day 0.63 (0.53-0.75)
Cheese 3 50 g/day 0.99 (0.73-1.35)

Jin S, et al. Nutrients 2021;13:1574



Dairy product consumption and risk of non-alcoholic fatty liver
disease: A systematic review and meta-analysis of observational

studies

OR: NAFLD Risiko fir Milch/Milchprodukte

Han (M) (2014)

Han (F) (2014)

Chan (B) (2015)

Chiu (B) (2018)
Mansour-Ghanaei (B) (2019)
Kalafati (B) (2019)

vanEekelen (M) (2019)
vanEekelen (F) (2019)

Watzinger (B) (2020)

Hao (B) (2020)

Zhang (B) (2020)
Charatcharoenwitthaya (B) (2021)
Lee (F>50y) (2021)

Lee (F<50y) (2021)

Lee (m) (2021)

Overall, DL (I = 67.8%, p = 0.000)

“ Department of Agricultural, Food and Nuiritional Science, University of Alberta, Edmonten, Alberta, Canada
" Department of Cell Biology, University of Alberta, Edmonton, Alberta, Canada

“Alberta Health Services, Edmonton, Alberta, Canada
“School of Public Health, University of Alberta, Edmonton, Alberta, Canada
“Department of Physiology, University of Alberta, Edmonton, Alberta, Canada

B

+
- - | --

<>-+-1-*--—-$———+-— - -

1.72 (0.66, 4.34)
1.43 (0.54, 3.74)
0.87 (0.52, 1.47)
1.02 (0.92, 1.14)
0.70 (0.42, 1.19)
1.19 (1.00, 1.42)
0.92 (0.86, 0.99)
0.97 (0.86, 1.06)
0.31(0.10, 0.98)
0.65 (0.53, 0.80)
0.85 (0.75, 0.97)
0.42 (0.18, 0.99)
0.80 (0.71, 0.89)
0.99 (0.86, 1.12)
0.88 (0.79, 0.97)
0.90 (0.83, 0.98)

125

Meta-Analyse von 11 Beobachtungsstudien
zur Inzidenz von NAFLD, n=43.649, 11.020 Falle;

Milchprodukte: OR=0,90; 95% KI: 0,83-0,98
Fettreiche Milchprod.: OR=0,38; 95% Kl: 0,19-0,75
Milch: OR=0,86; 95% KI: 0,78-0,95
Joghurt: OR=0,88; 95% KI: 0,82-0,96
Kase: OR=1,01; 95% KI: 0,82-1,25

Yuzbashian E, et al. Nutr Metab Cardiovasc Dis. 2023;33:1461-1471.



Dairy products consumption and the risk of hypertension in adults:
An updated systematic review and dose—response meta-analysis of
prospective cohort studies

“ Department of Biostatistics and Epidemiology, School of Health, Isfahan University of Medical Sciences, Isfahan, Iran

" Cardiac Rehabilitation Research Center, Cardiovascular Research Institute, Isfahan University of Medical Sciences, Isfahan, Iran
“Shahid Motahari Hospital, Fooladshahr, Isfahan, iran

4 Centre for Intelligent Healthcare, Coventry University, Coventry, (V1 5FB, UK

“Isfuhan Cerdiovascular Research Center, Cardiovasculor Research Institute, Isfahan University of Medical Sciences, Isfahan, Iran

Meta-Analyse von 16 prospektive Kohortenstudien: Inzidenz von Bluthochdruck (Relatives Risiko)

Study (year)

Gesamt-Milchprodukte

ES (95% CI) Weight (%

Pereira (2002) = 0.86 (0.78,0.95) 7.62
Steffen (20035) —_— 0.82(0.39, 1.14) 1.26
Alonso (2005) 5 0.75 (045, 125) 0.55
Wang (2008) B 0.86 (0.79,0.94) 865
Engberink(Female) (2009) ’ v 1.12(D.76, 1.65) 0.93
Engberink(Male) (2009) —_— 1.12(D.78, 1.61) 1.06
Engberink (2009) _°—i— 0.76 (0.61,0.95) 2.55
Heraclides (2012) — T 0.93(0.72, 1.20) 1.97
Shin (2013) — = 0.97 (0.80, 1.18) 3.16
Wang (2015) = 0.92 (0.86, 0.98) 1023
Mirmiran(Male) (2016) : * 148(101,218) 094
Mirmiran(Female) (2016) - : 0.66 (0.44,099) 085
Talaei (2017) |1 0.89 (0.83, 0.95) 10.01
Quinteiros Fidalgo (2018) _I'—_ 1.00(0.75,1.33) 1.6l
Johansson (2018) ——— (.99 (0.86, 1.14) 5.00
Buendia(HPFS) (2018) —— 0.91 (0.85,097) 10.16
Buendia(NHS) (2018) == 0.89 (0.85,0.93) 12.28
Buendia(NHS 11) (2018) . 0.81 (0.76, 0.86) 10.59
Villaverde (2020) f— | 0.97 (091, 1.03) 10.57
Overall (I-squared = 49.4%, p = 0.008) q} 0.90 (0.87, 0.94) 100.00
|
T : |
44 1 227

Relative risk (RR)

Relative Risk

0.85

Gesamt-Milchprodukte

Total dairy products (serving/week)

Heidari Z, et al. 2021;31(7):1962-1975.



- - -
con s u m ptl on Of Da l ry P rOd u cts a n d t h e Rl s k Of | Department of Biostatistics and Epidemiclogy, School of Public Health, Shenzhen University Health Science Center, Shenzhen, Guangdong, People’s Republic

of Ching; ? Department of Epidemiology and Biostatistics, College of Public Health, Zhengzhou University, Zhengzhow, Henan, People’s Republic of China;
Department of Medical Record Management, Shenzhen Qianhai Shekou Free Trade Zone Hospital, Shenzhen, Guangdong, People’s Republic of China;

- - -
Ove rwel g ht o r 0 be sl ty’ H yperte n s I o n' a n d Type 2 “Department of Endocrinology, Shenzhen Qianhai Shekou Free Trade Zone Hospital, Shenzhen, Guangdong, Peaple’s Republic of China; *Guangdong

Provincial Key Laboratory of Regional immunity and Diseases, Shenzhen University Health Science Center, Shenzhen, Guangdong, People’s Republic of China;

Dia betes Mell itus: A Dose_Response Meta-AnalySi s i;\g:l:[::parrmenr af General Practice, The Affillated Luahu Hospital of Shenzhen University Health Seience Center, Shenzhen, Guangdong, Peaple’s Republic
and Systematic Review of Cohort Studies
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Relative Risk of T2DM

@]

Relative Risk of T2DM

Consumption of Dairy Products and the Risk of
Overweight or Obesity, Hypertension, and Type 2

Diabetes Mellitus: A Dose-Response Meta-Analysis
and Systematic Review of Cohort Studies
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' Department of Biastatistics and Epidemialogy, School of Public Health, Shenzhen University Health Science Center, Shenzhen, Guangdong, People’s Republic
of Ching; ? Department of Epidemiology and Biostatistics, College of Public Health, Zhengzhou University, Zhengzhow, Henan, People’s Republic of China;
Department of Medical Record Management, Shenzhen Qianhai Shekou Free Trade Zone Hospital, Shenzhen, Guangdong, People’s Republic of China;
*Department of Endocrinology, Shenzhen Qianhai Shekou Free Trade Zone Hospital, Shenzhen, Guangdong, People’s Republic of China: *Guangdong
Provincial Key Laboratory of Regional immunity and Diseases, Shenzhen University Health Science Center, Shenzhen, Guangdong, People’s Republic of China;
and SDepartment of General Practice, The Affiliated Luohu Hospital of Shenzhen University Health Science Center, Shenzhen, Guangdong, Peaple’s Republic
of China

Typ-2-Diabetes: Meta-Analysen
von 28 prospektiven Kohortenstudien
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Fatty acid biomarkers of dairy fat
consumption and incidence of type 2
diabetes: A pooled analysis of prospective
cohort studies

16 prospektive Kohortenstudien aus 12 Ldndern (7 USA, 7 Europa, 1 Australia, 1 Taiwan);
n=63.682 aus allen Alters- und BMI-Bereichen; 9 Jahre Follow-up, 15.180 T2D-Fdlle;

C15:0, C17:0, Ct16:1n-7 => Biomarker fir den Konsum von Milchfett/Milchprodukten

¢ Adjusted for demographic and lifestyle covariates
@ Further adjusted for body-mass index and waist circumference

Relative risk # Further adjusted for triglycerides and palmitate (16:0)
1.0 e 3 - * -
L d

+ * *

o *
0.8 | T 8 d ? ? ” S e

\/ g o i -
0.6 * I M
p<0.0001 p<0.0001 p=0.0059 p<0.0001
0.4 - -
Q1 Q2 Q3 Q4 QS Q1 Q2 Q3 Q4 a5 a1 Q2 Q3 Q4 a5 a1 QZ Q3 Q4 Qs
15:0 17:0 t16:1n7 Sum of the fatty acids

Imamura F, et al. PLoS Med 2018;15(10): e1002670.



Konsum von Milch/Milchprodukien und Herz-Kreislauf-Risiko

Meta-Analyse: Hochster vs niedrigster Konsum

Study .
o Koronare Herzkrankheit S (95% Cl)

Johansson et al. 2019 M (52)
Johansson et al. 2019 W (52)
Key et al. 2019 (53)

Dehghan et al. 2018 (84)
Koskinen et al. 2018 (86)
Farvid et al. 2017 (82)

1.06 (1.00, 1.13)
0.95 (0.86, 1.05)
0.91 (0.87, 0.96)
0.89 (0.71, 1.11)
0.97 (0.71,1.33)
0.73 (0.57, 0.93)

Talaei 2017 M (78) 0.92 (0.78, 1.09)
Talaei 2017 W (78) 0.96 (0.78, 1.18)
Haring et al. 2014 (85) 1.04 (0.84, 1.29)

Praagman et al. 2014 (75)
Louie et al. 2013 (72)

0.98 (0.77,1.25)
0.71 (051, 0.99)

Patterson et al. 2013 (74) 0.77 (0.63, 0.95)
Dalmeijer et al. 2013 (83) 0.99 (0.94, 1.05)
Kondo et al 2013 M (56) 149 (091, 245)
Kondo et al 2013 W (56) 0.60 (0.36, 1.00)
Soedamah-Muthu et al. 2013 (77) 0.91(0.68, 1.22)
Avalos et al. 2012 M (80) 1.08 (0.95, 1.23)
Avalos et al. 2012 W (80) 1.08 (0.93, 1.26)
Bernstein et al. 2011 (88) 0.99 (0.91, 1.08)

Goldbohm et al. 2011 M (51)
Goldbohm et al. 2011 W (51)

0.95 (0.86, 1.05)
0.99 (0.87, 1.12)

Study
Is]

Johansson et al. 2019 M (52)
Johansson et al. 2019 W (52)

Hirninfarki ES (95% CI)

1
' 1.02 (0.94, 1.10)
T 0.95 (0.88, 1.05)
I
]
I
]

Warensjo et al. 2010 M (79) 1.36 (0.71, 2.60)
Warensjo et al. 2010 W (79) € 0.45 (0.09, 2.28)
Bostick et al. 1999 (87) 0.94 (0.66, 1.34)
Overall (I-squared = 46.6%, p = 0.007) 0.96 (0.92, 1.00)
NOTE: Weights are from random effects analysis RR = 0,96 (0,92-1,00)
T T T
0886 1 1.3

Dehghan et al. 2018 (84) —_— 0.85 (0.53, 0.82)
Farvid et al. 2017 (82) - 0.63 (0.46, 0.86)
Talaei et al. 2017 M (78) —_—l 0.71(0.55. 0.92)
Talaei et al. 2017 W (78) S . 0.86 (0.56, 1.13)
Praagman et al. 2014 (75) + 0.99 (0.77, 1.28)
Dalmeijer et al. 2013 (83) - 0.95 (0.85, 1.06)
Lin et al. 2013 (34) - - 0.74 (0.48, 1.14)
Kondo et al. 2013 M (56) IH 0.91 (0.66, 1.25)
Kondo et al. 2013 W (56) -+ : 0.75 (0.53, 1.07)
Louie et al. 2013 (72) : 0.98 (0.69. 1.39)
Larsson et al. 2012 (55) 0.91(0.80, 1.03)
Goldbohm et al. 2011 M (51) : 0.96 (0.82, 1.13)
Goldbohm et al. 2011 W (51) —s— 0.86 (0.73, 1.02)
Bernstein et al. 2011 M (88) —— 0.90 (0.80, 1.02)
Bernstein et al. 2011 W (88) + 0.90 (0.82, 0.98)
Larsson et al. 2009 (93) v —— 1.17 (1.03, 1.33)
Sauvaget et al. 2003 (92) —_— 0.73 (0.57, 0.94)
Overall (l-squared = 60.8%. p = 0.000) Q) 0.90 (0.85. 0.96)
NOTE: Weights are from random effects analysis E RR = 0,90 (0,85-0,96)
.4I61 1 2,l1 7

Chen Z, et al. Adv Nutr 2022;13(2):439-454



Consumption of Dairy Foods and Cardiovascular Disease: A
Systematic Review

Ubersichtsarbeit: Meta-Analysen von Kohortenstudien zu harten kardiovaskuldren
Endpunkten — und Meta-Analysen von randomisiert-kontrollierten
Diat-Interventionsstudien zur kardiovaskuldren Risikofaktoren.

Abstract: Limited consumption of dairy foods and use of low-fat products is recommended for
cardiovascular (CV) prevention; however, other features besides fat content modulate their metabolic
effects. We analyze updated evidence on the relationship of different dairy products (low /full-fat
dairy, milk, cheese, yogurt) with CVD by reviewing meta-analyses of cohort studies and individual
prospective cohort studies with CV hard endpoints (CVD/CHD incidence /mortality), together with
meta-analyses of randomized controlled trials exploring the effect of dairy on major CV risk factors.
The analyses provide evidence that moderate dairy consumption (up to 200 g/day, globally) has no
detrimental effects on CV health and that their effect depends more on the food type (cheese, yogurt,
milk) than on the fat content. These data expand current knowledge and may inform revision of
current guidelines for CVD prevention.

Giosué A, et al. Nutrients 2022;14(4):831.



Kontrollierte Experimente



Sucrose-sweetened beverages increase fat storage in the liver, muscle,
and visceral fat depot: a 6-mo randomized intervention study'™

Maria Maersk, Anita Belza, Hans Stpdkilde-Jgrgensen, Steffen Ringgaard, Elizaveta Chabanova, Henrik Thomsen,
Steen B Pedersen, Arne Astrup, and Bjorn Richelsen

RCT bei 47 Ubergewichtigen, 6 Monate tdglich 1 Liter Test-Getrdnk;
Cola mit Saccharose (50% Fruktose /50% Glukose); Cola-Light; Milch mit 1,5% Fett;

Sucrose-sweetened

regular cola Milk
Carbohydrate (g/100 mL) 10.6 4.7
Protein (g/100 mL) 0 34
Fat (g/100 mL) 0 1.5
Energy (kJ/d) 1800 1900
Volume (mL) 1000 1000
Energy density (kJ/g) 1.8 1.9

" The subjects drank 1 L of 1 of 4 test drinks daily for 6 mo.

Maersk M, et al. Am J Clin Nutr 2012;95:283-9.



Sucrose-sweetened beverages increase fat storage in the liver, muscle,
and visceral fat depot: a 6-mo randomized intervention study'™

Maria Maersk, Anita Belza, Hans Stodkilde-Jgrgensen, Steffen Ringgaard, Elizaveta Chabanova, Henrik Thomsen,
Steen B Pedersen, Arne Astrup, and Bjorn Richelsen
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Maersk M, et al. Am J Clin Nutr 2012;95:283-9.



Sucrose-sweetened beverages increase fat storage in the liver, muscle,
and visceral fat depot: a 6-mo randomized intervention study'™

Maria Maersk, Anita Belza, Hans Stodkilde-Jorgensen, Steffen Ringgaard, Elizaveta Chabanova, Henrik Thomsen,
Steen B Pedersen, Arne Astrup, and Bjorn Richelsen
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The Effects of Dairy Intake on Insulin Resistance:
A Systematic Review and Meta-Analysis of
Randomized Clinical Trials

30 randomisiert-kontrollierte Didt-Interventionsstudien aufgenommen;

Milchprodukte und HOMA-Index Milchprodukte und HOMA-Index bei BMI>25

Intervention Control Std. Mean Difference Std. Mean Difference Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Adamsson 2011 011 051 38 022 064 40 7% -0.56 [-1.02, -0.11] - Adamsson 2015 012 013 38 027 0.2 40 B.7% -2.28 [-2.85, -1.70] —
Adamsson 2015 012 013 3 o027 02 40 T.4% -2.28[-2.85, -1.70] — Asemi 2013 0.8 043 16 11 0M 16 TA% -3.16 [-4.23, -2.08] .
Asemi 2013 08 043 16 11 0n 16 6.1% -3.16 [-4.23. -2.08] ) - Asemi 2015 046 037 24 08 037 24 T.9% -3.35 [-4.25. -2.45) S
Asemi 2015 -0.46 0.37 24 08 0437 24 6.6% -3.35 [-4.25, -2 45) - Bowen 2005 035 135 25 0815 287 25 B7% 0.12 [-0.44, 0.67] 1T
Benatar 2014 0.08 059 58 0.09 069 B0 TA% -0.01 [-0.37, 0.35) 1T Razavi 2016 -0.8 08 30 02 09 30 B.8% -0.70 [-1.22,-0.17] —'—
Bowen 2005 035 135 25 0615 287 25 T5% 0.12[-0.44, 0.87] T Stancliffe 2011 -0.59 034 20 119 0861 20 7.6% -3.53 [-4.56, -2.51] —
Razavi 2016 08 0.8 30 02 09 w0 75% 0.70 [-1.22,-0.17] S Thompson 2005 11-HD -127 159 31 <0612 0.895 29 B.6% -0.50 [-1.01, 0.02] /]
Stancliffe 2011 <058 034 20 113 061 20  63% ~3.53 [-4.56, -2.51] - Thompson 2005 12-HD+F  -0.717 0.688 30 -0.612 0.895 29 B.8% -0.13 [-0.64, 0.38] -
Thempson 2005 11-HD -1.27 159 31 -0.612 0.895 29 T75% -0.50 [-1.01, 0.02] - Wennersberg 2009 -0.6 6.2 55 31 122 54 9.1% -0.38 [-0.76, -0.00] e
Thompsen 2005 12-HD+F  -0.7T17 (.688 30 -0.612 0.895 20 T5% -0.13 [-0.64, 0.38) " Zemeal 2004 122 051 14 <013 028 14 7.5% -2.57 [-361,-1.53] B
Wennersberg 2009 0.6 6.2 85 31 122 54 T.8% -0.38 [-0.76, -0.00] =) Zemel 2005 phase 1 0.72 044 17 -053 057 17 B.5% -0.36 [-1.04, 0.31] I
Zemel 2004 122 051 14 013 028 14 62%  -257[-361,-153 B — Zemel 2005 phase 2 093 056 17 -057 048 12 B2%  -0.78[-1.55,-0.01] —
Zemel 2005 phase 1 072 D44 17 053 057 17 72% -0.36 [-1.04, 0.31] B
Zemel 2005 phase 2 093 0.56 17 057 018 12 69% -0.78 [-1.55. -0.01] == Total (95% CI) 37 310 100.0% -1.39 [-2.03, -0.75] -
Sp— s —— 121 (424 04T - Heterogeneity: Tau® = 1.15; Chi? = 136.85, df = 11 (P < 0.00001); F = 92% 3 ) 2

o o <11 .05, A Test for overall effect: Z = 4.25 (P < 0.0001)

Heterogeneity: Tau® = 0.92; Chi* = 155.68, df = 13 (P < 0.00001); I* = 92% 51 + 1 Favours [experimental] - Favours [control]

Test for overall effect: Z = 4.42 (P < 0.00001) Fa\;ouls [experimental] Favours [control]

Sochol KM, et al. Nutrients 2019;11:2237;



The Effects of Dairy Intake on Insulin Resistance:
A Systematic Review and Meta-Analysis of

Randomized Clinical Trials

30 randomisiert-kontrollierte Didt-Interventionsstudien aufgenommen;

Study or Subgroup

Milchprodukte und Taillenumfang

Std. Mean Difference
IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

Asemi 2015
Benatar 2014
Faghih 2011
Josse 2011 11-MD
Josse 2011 12-HD
Lukaszuk 2007
Manios 2006
Razavi 2016
Stancliffe 2011
Tanaka 2014

Thompson 2005 11-HD
Thompson 2005 12-HD+F

Wennersberg 2009
Zemel 2005
Zemel 2008

Total (95% Cl)

Intervention Control
Mean SD Total Mean SD Total Weight
53 07 24 19 07 24 5.5%
04 31 58 07 24 60 7.3%
-6.32 2.57 22 -398 277 20 6.8%
-1.8 07 30 -06 08 30 6.9%
-19 07 30 -06 08 30 6.9%
-11.28 5.23 7 -8.66 251 7 5.7%
-58 5.1 39 59 55 36 7.2%
42 19 30 -26 1.7 30 7.0%
-28 08 20 -0.2 01 20 5.4%
1.5 41 102 -3.2 441 98 7.4%
-11.6 6.1 30 -88 63 29 7.0%
11 76 31 -88 63 29 7.0%
09 341 55 -06 26 54 7.3%
-3.99 048 18 -0.58 1.04 16 5.2%
75 43 169 79 33 169 7.5%
665 652 100.0%

Heterogeneity: Tau® = 0.91; Chi® = 243.51, df = 14 (P < 0.00001); I = 94%
Test for overall effect: Z = 4.16 (P < 0.0001)

-4.78 [-5.92, -3.63)

0.40 [0.03, 0.76]
-0.86 [-1.50, -0.23)
-1.58 [-2.16, -0.99)
-1.71 [-2.30, -1.11]
-0.60 [-1.68, 0.48)

0.02 [-0.43, 0.47)
-0.88 [-1.41, -0.34]
-4.47 [-5.67, -3.27)

0.411[0.13, 0.69]
-0.45 [-0.96, 0.07)
-0.31 [-0.82, 0.20]
-0.10 [-0.48, 0.27]
-4.20 [-5.45, -2.94)

0.10 [-0.11, 0.32]

-1.09 [1.61, -0.58)

Sochol KM, et al. Nutrients 2019;11:2237;
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Milk and Dairy Product Consumption and
Inflammatory Biomarkers: An Updated Systematic
Review of Randomized Clinical Trials

'Department of Nutrition, Institute of Basic Medical Sciences, University of Oslo, Oslo, Norway; ZNorwegian National Advisory Unit on Familial
Hypercholesterolemia, Oslo University Hospital, Oslo, Norway; > Department of Biochemistry and Molecular Biology I, School of Pharmacy; and *Institute
of Nutrition and Food Technology “José Mataix,” Biomedical Research Center, University of Granada, Granada, Spain; *ibs.GRANADA, University Hospital
Complex of Granada, Granada, Spain; and °CIBEROBN (CIBER Physiopathology of Obesity and Nutrition CB12/03/30028), Institute of Health Carlos I1l, Madirid,

Spain

Systematische Ubersicht von 16 Diat-Experimenten

The most common inflammatory markers analyzed were
hs-CRP, IL-18, IL-6, MCP-1, and TNF-« (23-29). Three
reports included sSICAM-1 and sVCAM-1 (23). Adiponectin
(27), macrophage inflammatory protein-lee (MIP-1ex) (25),
and retinol-binding protein 4 (RBP-4) (29) were measured,
however, with no significant changes or differences between
the groups. Three studies, in addition to the study by Pei
et al. (18), investigated the effect of the intervention on gene
expression levels (24, 26, 27).

In conclusion, the consumption of milk or dairy products
did not show a proinflammatory effect in healthy subjects
or individuals who were overweight or obese or had
other metabolic abnormalities. The evidence from long-
term supplementation showed a weak anti-inflammatory
effect in both healthy and metabolically abnormal adults.
The evidence from acute and short-term interventions is
scarce and thus inconclusive. Further studies need to be
developed with enhanced designs and better reporting,
and the characterization of the dairy products should be
included.

Ergebnis: Keine oder leicht anti-entziindliche Effekte

Ulven SM, et al. Adv Nutr 2019;10:5239-5250.



Mechanismen



Effects of Dairy on Metabo"c Syndrome Christine E. Dugan, PhD, and Maria Luz Fernandez, PhD*
P a r am et e r s . A R evi ew Department of Nutritional Sciences, University of Connecticut, Storrs, Connecticut
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Dairy Milk Protein—-Derived Bioactive Peptides:
Avengers Against Metabolic Syndrome st

Institute of Nutrition, Mahidol University, 999

Phutthamonthon 4 Road, Salaya, Nakhon Pathom 73170,

Thailand a; Casein a-Lactalbumin

.

Department of Nutrition and Dietetics, Central Campus

of Technology. Tribhuvan University, Kirtipur, Nepal ’ -

@  Whey B-Lactoglobulin
Department of Food Science, College of Food -
and Agriculture, United Arab Emirates University,

Al Ain 15551, United Arab Emirates :
> Immunoglobulin

I

Department of Food Science and Nutrition, College
of Agriculture and Food Sciences, King Faisal University,
Al-Hofuf, P. O. Box 400, Al-Ahsa 31982, Saudi Arabia

MPDP
Potential treatment to
Metabolic syndrome

MPDP = Milk Protein—Derived Peptides
5 Hypertension Qréz%l
x %
m : : Cholesterolemic

Koirala P, et al. Current Nutrition Reports 2023;12:299-317



Traditional plain yogurt: a therapeutic food for metabolic syndrome?
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Baspinar B, et al. Crit Rev Food Sci Nutr. 2021;61(18):3129-3143.
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Traditional plain yogurt: a therapeutic food for metabolic syndrome?
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Alles klar?



Saturated fatty acid
and trans-fatty acid intake
for adults and children
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WHO guideline
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Total fat intake for the
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\ ,»»0 modest amount of meat or whole grains ’

can be part of a healthy diet.* CARB PYRAM I DE

fiir den Gewichtserhalt
New PURE Diet Score (6 healthy components)
.‘ ( w 5 ’ x5
FRUITS VEGETABLES NUTS LEGUMES FISH DAIﬁY
LOWER RISK

CARDIOVASCULAR DISEASE (CVD) IN
DIVERSE WORLD REGIONS

+— QP

“PURE" DIET SCORE ASSOCIATIONS
WITH CVD WERE SIMILAR TO

FINDING WERE FROM

DIVERSE GLOBAL NATIONS
A MEDITERRANEAN DIET SCORE, INCLUDING LOW
AND MUCH STRONGER THAN A AND MIDDLE INCOME
“PLANETARY HEALTH" DIET SCORE

COUNTRIES

- DAIRY WAS AVOIDING RED MEAT -
MOSTLY

DID NOT STRENGTHEN
WHOLE FAT THE PURE DIET SCORE

Mozaffarian D. Eur Heart J. 2023;44(28):2580-2582
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