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. o S
Intervall-Fasten = intermittierendes Fasten Kaloy,. vS: Fasten
- tage- oder stundenweises Verzichten auf Nahrung Ienresl‘rikt,-

o)

Alternate day + Fasten jeden 2. Tag
fasting » an Fastentagen 0-25 % der tblichen Energiemenge

» 2-Tage-Diat: innerhalb 1 Woche an 2 aufeinanderfolgenden Tagen max. 650 kcal

» 5:2-Diat (Fast Diet): 2 Fastentage pro Woche mit ca. ¥ der sonst iblichen
Energiezufuhr

Time-restricted + 16:8-Fasten: 16 Std. Fasten (FS od. AE weglassen), 8 Std. normal essen
feeding » Dinner-Cancelling: Essenspause von mind. 14 Std. bis zum Frihsttick

Gallen Rorschach Flawil
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Hintergrund — Effekte des Fastens

Mobilisation von

freien Fettsauren

» Energiequelle « Energiequelle
Glukose Ketonkdrper

Glykogenspeicher
SnUESIenSich Metabolic switch/shift

St.Gallen Rorschach Flawil

S. Sigrist



GESEKES Zertifikatskurs 29. April 2021

GESKES Fortbildungsnachmittag 29.04.2021: Meal timing, intermittierendes Fasten

Periods of Intermittent Perinds of Recovery Long.Term
Fasting [eating, sleeping) Adaplations
S t Metabalic J
Exercise Switching ¢/
] Systemnic and cellulir | N———="] Systemic and cellular adapta-
BONF signaling. adaptstions to bioenergetic tions to energy repletion
chaflenge (ketogenesis) {ketone-to-ghucose switch)
*—J Increased ketones Increased glucose Increased insulln sensitiviey
{-HE, acetoacetats) Increased insulin Increazed HAY
Increased mitochandrial Increased mTOR Irnproved lipid metabolism
e R A it b st Healthy gut microbiota
Increased antiewidant Increased mitochondrial Redhnced ahdominal it
efenses bicgenesis Reduced inflammation
Increased autophagy Decreased ketanes Reduced blood pressure
Increased DNA repair [A-HB, scetoacetate)
Decreased insulin Bt
Decreased mTOR
Decreased protein synthesis
Resistance of cells Cell growth and plasticity Resilience
and argans to stress Structural and functional Disesse resistance
{metabalic, owidative, tissue remodeling
ischamnic, protectodch

De Cabo, NEJM 2019
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Hintergrund — Chronobiologie, zirkadiane Rhythmen

Brain nuclei Hippocampus

SCN = suprachiasmatic nucleus
Brain nuclei: u.a. Amygdala

Central clock

Cerebellum

o
O

Brain stem

Peripheral clocks

Kondratova, Nat Rev Neurosci 2013
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Figure 1

Porential mechanisms linking intermitrent fasting with ohesity, wpe 2 diabetes (T2D), cardiovascular disease
(CV), and cancer. Figure modified from Reference 79 wich permission,

R.E. Patterson, Ann. Rev. Nutr. 2017, 37: 371-393
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Evidenz

. Herz / cv Erkrankungen

‘ Diabetes

‘ Gewicht / Adipositas
‘ Lipide

‘ Krebserkrankungen

' Kognitive Funktion / neurodegenerative Erkrankungen

. Lebenserwartung / Alterungsprozesse etc. etc.

1l St.Gallen - ein Unternehmen, drel Spitaler. St.Gallen Rorschach Flawil
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The key questions...

Welches Fastenregime ist am besten (alternate day fasting, modified fasting, time-restricted
eating) ?

Welche Patienten profitieren von welchem Regime ?
Kann intermittierendes Fasten auch praventiv einen Nutzen haben ?

n, drel Spitaler, St.Gallen Rorschach Flawil
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Gill et al., Cell Metabolism 2015; 22: A smartphone app reveals erratic diurnal eating
patterns in humans that can be modulated for health benefits

» 8 erwachsene Probanden, Zeitspanne der Nahrungsaufnahme: 14.5 Std. - 10 Std.
» Keine Instruktionen hinsichtlich Menge, Zusammensetzung, Kaloriengehalt der Nahrung

[
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Jakubowicz et al., Diab Care 2019; 42:
» 28 freiwillige Diabetiker (BMI 32, HbAlc 8.1%, 68 J., 2/3 Manner)

* Seit ca. 20 J. DM, Insulintherapie seit 7 J. (total ca. 66 E Insulin, davon ca. 2/3
Basisinsulin)

+ 3 Mahlzeiten/d (3M) vs. 6 Mahlzeiten/d (6M) mit gleicher totaler Kalorienzufuhr
(isokalorisch) tiber 12 Wochen

Clock Time (h)
7 8 9 10 12 13 W 15 16 17 18 19 20 21 2 2 1 2 3 4 5 6

e 1 i W

omcict T e e

Breakfast Snack Lunch Snack Dinner  Snack
% of daily Eintake  E:20 E:10 E:25 E:10 E:25 E:10
%ofdailyCHintake CH:23  CH:10 CH:23  CH:10 CH:23  CH:10

maiet [ ] —

Breakfast Lunch Dinner
% of daily E intake E:47 E:40 E:13
% of daily CH intake  CH: 50 CH: 40 CH: 10

Figure 1—Mealtime and distribution of the 3Mdiet and 6Mdiet. CH, carbohydrates; E, energy.
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Jakubowicz et al., Diab Care 2019; 42
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Figure 3—Percentage of daily (24 h) and nocturnal (00000600 h) glucose levels in range at v 5
baseline, 2 weeks, and 12 weeks of 3Mdiet and EMdiet.
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Sutton et al., Cell Metabolism 2018; 27: Early time-restricted feeding improves insulin
sensitivity, blood pressure and oxidative stress even without weight loss in men with
prediabetes

* 5 Wochen, randomisiert crossover, 8/12 Teilnehmer schlossen Studie ab

A. Meal Timing Interventions
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Cabhill et al., Circulation 2013; 128: Prospective study of breakfast eating and
incident coronary heart disease in a cohort of male US health professionals

Table 5

Comparison of eating habits and multivariate relative risk (RR) of coronary heart disease (CHD) with 95%
confidence intervals (CI) obtained using different methods for approaching missing covariate data.

* Rund 27000 Manner (45-82 J.,

Method for Missing Covariate Data

ohne cv und Missing Indicator  Multiple Imputation  Complete Case”

Tumorerkrankungen) aus der Risk Factor RROSOCH  RROS%CD RR (5% C1)
Health Professionals Follow-up Skippig breakfat” 127(1L06:153) 129007159 |1250.03:15)
Stu dy Late night E‘mg: 1.55(1.05-2.29) 1.53(1.01-232) 1.52(1.01-229)

Eating frequency
¢ Whrd. F0||0W_up 16 J.: rund 12 times/day 110(091-131) 117 (0.86-1.58) 1.08 (0.79-147)
. . 3 times/day 100 Ref) 100 Ref) 100 (Ref)
1500 Falle von KHK—Dlagnose 4Stimesiday  105(094-118) 105 (0.79-138) 111 (084-147)
6+ times/day 126 (0.90-1.77) 1.21(0.56-2.61) 1.57 (0.72-3.42)

'Thﬂ! are 97 fewer cases.

rm reference group 15 breakfast eaters.

“Tbe reference group is those who do not eat late at night.

The model 15 adjusted for age. diet quality (alternate Healthy Eating Index 2010 score), energy intake, alcohol intake. smoking. mantal status, full-

time work status, parental myocardial infarction <60 years of age, physical exam i last two years, physical activity (MET hours/week), television
hours/week, and sleep hours/24 hours.
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Stekovic et al., Cell Metabolism 2019; 30: Alternate day fasting improves physiological and
molecular markers of aging in healthy, non-obese humans

* Prospektive Kohortenstudie mit eingebettetem RCT
« Kohortenstudie: 30 Pers., ADF fur mind. 6 Mte., Vgl. mit 60 Kontrollpersonen (CTL)

¢ RCT: CTL aus Kohortenstudie 1:1 randomisiert zu 4 Wo ADF vs. Kontrollgruppe; unlimitierte Nahrungszufuhr an
normalen Tagen, keine feste/flissige Nahrung und kalorienhaltige Getranke an Fastentagen

4 WeEeKs Ranpowzen CLnCAL TRIAL
ProspecTIvE LoNG-TerM STuny (>6 MonTHs) CTL = Contral _ BL = Baseline :
CTL = Control ~ ADF = Alternate Day Fasting ADF = Alternate Day Fasting  FU = Folow-Up (4 weeks)
& -~
C E B A
P00 P00 pr 2
si- ) & P< 00001
& Z - =1
= _ § ® ° 21 P<00001 Y
i g £, & ] B
% 3 ; fdlem + M f
g ¥ 1 5 - g -
! 17 L ﬂ % )

-2
- % az ara %07 4543
o ADF oIl ADF 7] cn AbF

ADF -3.5+15kg
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Trepanowski et al., JAMA Intern Med 2017: Effect of alternate day fasting on weight loss,
weight maintenance and cardioprotection among metabolically healthy obese adults
« 100 Pat. (86 9, 14 &, 44 +11 J., BMI 35 +4 kg/m2, 90% BMI > 30)
» Randomisierung in 3 Gruppen:
* ADF (Energiezufuhr 25% an Fastentagen, 125% an normalen Tagen)
» Kont. Kalorienrestriktion (tagl. 75% des Energiebedarfs)
«  Kontrollgruppe
» Follow-up 12 Monate: 6 Monate Gewichtsreduktions-Phase, 6 Monate Gewichtstabilisierung

34 25 21 38 %

ADF-Gruppe L3
* 1 1
&
CR-Gruppe 35 29 25 29 % i
PP § -3 i+ \
§ -AJ | AT T
Kontrollgruppe 31 25 23 26 % | s is 4
5 -6 1oLl
. . . 3. | [[© controtgroup | #
Keine Unterschiede zw. den Interventionsgruppen nach 6 und 81| AADFgowp |
12 Mtn. bzgl.: 1: S0ckeow. |
BD, P, TG, Nuchtern-Glc, Insulin, Insulinresistenz, CRP, 1 2 3 4 S5 6 7 8 9 10 1u 12
Homocystein, FFM Duration of Intervention, mo

nsspital St.Gallen ~ ein Unternehmen, drel Spitaler. St.Gallen Rorschach Flawil
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Metaanalysen, systematische Reviews

» Harvie et al.: Potential benefits and harms of intermittent energy restriction and
intermittent fasting amongst obese, overweight and normal weight subjects — a narrative
review of human and animal evidence, Behav Sci 2017; 7

+ Patterson et al.: Metabolic effects of intermittent fasting, Annu. Rev. Nutr. 2017; 37

» Pellegrini et al.: Effects of time-restricted feeding on body weight and metabolism, a
systematic review and meta-analysis, Review in Endocrine and Metabolic Disorders
2019

Paoli et al.: The influence of meal frequency and timing on health in humans: the role of
fasting, Nutrients 2019; 11

* Dong et al.: Intermittent fasting: a heart healthy dietary pattern?, Am J Med 2020; 133(8)
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Ergebnisse aus Reviews

2 to 3 meals daily > 6 meals day

Eat breakfast Skip breakfast

Last meal at 15:00-16: Last meal late at night

Avoid |ate night meal High fat, high sugar diet
Increase protein conten

of meals Reduced fasting period

12-16 hours of fasting

+ amex

£ Insulin sensithity §  insulin sensitivity
§ Total cholesterol 4 Tonal cholestarol
T unger
§ Hunger
§ Infammation t  nflammation
v Optimized autophagy x Clrcadtan thythen disruption
V Improved circadian rhythm X Microbicts negative changes

Paoli et al, Nutrients 2019
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Meal Timing

. SH0pNg BesHERL . Ealry Dning ¢ TRF . Sippng Lunen

Poskive effects

Negative effects

LOL Cnotesterol Biood Pressurs Body Weight Fat Nass Diabates weilitss. <HD

Figure 4. Effects (green: positive; red: negative; blue: neutral) of meal timing on different CVD
risks factors and diseases. CHD: coronary heart disease; CVD: cardiovascular disease; TRF: time
restricted feeding.

Paoli et al, Nutrients 2019
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Meal Frequency

—— [Fohmn s e rvmton| ———————

a
Poteneigp ava s aistse

LDL Cholesterol Blood Pressure Body Weight Fat Mass Diabotes Melitus CHD

. -2 Meals W 3-4 Meass Wl 56 Meals @D >6 Meals

Figure 5. Effects (green: positive; red: negative; blue: neutral) of meal frequency on different CVD
risks factors and diseases.CHD: coronary heart disease; CVD: cardiovascular disease.

Paoli et al, Nutrients 2019
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Cochrane Database of Systematic Reviews Review - Intervention

Intermittent fasting for the prevention of cardiovascular disease

& Mohammed Allaf, Hussein Elghazaly, Omer G Mohamed, Mohamed Firas Khan Fareen, Sadia Zaman,
Abdul-Majeed Salmasi, Kostas Tsilidis, Abbas Dehghan  Authors’ declarations of interest

Version published: 25 January 2021 Version history
https://doi.org/10.1002/14651858.C0013496.pub2

Authors' conclusions

We are uncertain about the effects of intermittent fasting on clinical events such as mortality, myocardial infarction and heart
failure due to lack of data for these outcomes. The individual meta-analyses show that intermittent fasting may be effective in
reducing weight when compared to ad libitum feeding and may be as effective as continuous energy restriction. Despite this,
these changes appear to be clinically insignificant at short-term follow-up. The quality of the available evidence is low to very low
which means that many areas of uncertainty remain. Further research is needed to understand which patient groups would and
would not benefit from intermittent fasting (e.g. patients with diabetes or eating disorders) as well as the effect on longer-term
outcomes such as all-cause mortality and myocardial infarction.

in Unt m 1 Spit St.Gallen Rorschach Flawil
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Zusammenfassung

... auch wenn die Datenlage noch zu winschen Ubrig Iasst ...

,Morgens wie ein Kaiser, mittags wie ein Kénig, abends wie ein Bettler*
L=SS

i N . :
NQS'—:; ~Weniger ist mehr* (3-4 Mahlzeiten)

Kantonsspital St Gallen - ein Unternehmen, drei Spitaler, St.Gallen Rorschach Flawil
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Der Link zur Praxis...

» Verschiedene Fastenregimes konnen positive Effekte haben —
Maoglichkeiten, Praferenzen mit dem Patienten besprechen (v.a.
Patienten mit Diabetes, Adipositas, evtl. auch in der Prévention)

» Devise: Regime muss mit dem Lebens-, Arbeitsrhythmus des Patienten
kompatibel sein und langerfristig aufrechterhalten werden kénnen

Medical Education Physicians, Dietitians, and Nurses Lifestyle-Change Centers
Hasic science Family practice Inpatient (34 wk}
Indications Internal medicine Outpatient (2-5 days/wk)

Risk reduction Pediatrics ! of
Treatment Cardiology
Implementation Oneology
Paychiatry

|

Sample Prescriptions
Month Time-Restricted Feeding 5:2 Intermittent Fasting

Month 1 10-He feeding pericd 5 days/wk 1000 calories 1 dayfwk Foadlog
Month2 B-Hr feeding period § days/wk 1000 calories 2 days wk Body weight
Month 3 6-Hr feeding period 5 days wk 750 calories 2 days/wk Glucose
Manth 4 (gaal} §-Hr feeding period 7 dayswk 500 calories 2 days,wk Ketones
Figure 4. Incorporation of Intermittent-Fasting Patterns into Health Care Practice and Lifestyles. De Cabo, NEJM 2019
Kantonsspital St Gallen - ein Unternehmen, drel Spitaler. St.Gallen Rorschach Flawil
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=7

KEEP CALM

AND

EAT BREAKFAST LIKE A KING

LUNCH LIKE A PRINCE
DINNER LIKE A PAUPER

Danke !
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