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leplypauua

Tt elvat n StoAeppatikn vnoteio?

ATTOTEAECUATIKOTNTA OTNV ATTWAELQL
Bapouc kal ducloloyia

ATToTEAEOMATO LEAETWV

Take home messages




Effects of Intermittent Fasting on Health,
Aging, and Disease

Rafael de Cabo, Ph.D., and Mark P. Mattson, Ph.D.

Effect of alternate-day fasting on obesity and cardiometabolic risk: A
systematic review and meta-analysis

Jihyun Park, Young-Gyun Seo *, Yu-Jin Paek, Hong Ji Song, Kyung Hee Park, Hye-Mi Noh

Intermittent fasting and caloric restriction

Nutrients < Neuroendocrine signaling

Protein CHO Fat

Redox signaling LCAMP or PKA
/\ z

Cytoplasm

Nucleus 7

(

Stress Proteostasis ~ Glucose or lipid Mitochondrial Cell
resistance  and autophagy =~ metabolism biogenesis survival

Health and stress resistance

H dtaAeppatiki i dtadeimovoa vnoteia (intermittent
fasting) elval n eBehovtikn amoyn amno to ¢aynto yla

KATIOLO XPOVIKO OLAoTN QL

e Aedopeva delyvouv BeAtiwon vyelacg Kal eMEKTOON
NPOoodOKLUoU (WwNC o€ TEpapaTolwa

* AU&non woouAwoevalocOnolac, pelwon Tou
0EELOWTLIKOU OTPEC KAl EVIOYXUEVN AELTOUpYLQ

QVOOOTIOLNTLKOU

* EuvawoBnola otnv wvoouAivn, BeATiwon yAuKalpkoU

eAEYXOU Kal Tou Autdatpikov mpodih oe StafnTtikouc

aoBevelc



AR

Alternate day fasting

1 day of ad libitum feeding/
1 day complete fasting

0

Fasting 1 day per week/
6 days ad libitum feeding

MpwtokoAAa AtoAelppatikng Nnotelog

Modified Alternate day fasting

1 day ad libitum /1 day
very low calorie diet

Time restricted feeding

Each day fasting for 12-20 hours
(prolongation of night fast) and a
feeding window of 4-12 hours

2/5

Fasting on 2 days per week/ 5
days ad libitum feeding

Early Time restricted feeding

Feeding window early in the
morning to follow circadian
circle/ fasting after 14:00

ZUBRZYCKI et al 2018



Elval onpovtiko yo ta
yAUukoloe€apTweVa KUTTAPA VAL
SlateBbel evepyela

H StaAeimovoa vnotela
Baoiletal Bloxnuikd otnv
B-o€eldwon Twv Atmapwyv ofewv
KQL TNV ETMOYOUEVN KETWON
eMewpeL udbatavBpakwy

/" Muscle Cell
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factors e BONF

mitochondrial
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FFA T
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ATP @ TCA cycle @ acetyl CoA

|

SUSTAINED PERFORMANCE
and CELL GROWTH DURING s
RECOVERY (rest and food intake) Glycogen

Retention of




Switch Never Flipped (Typical American Eating Pattern)

highy /\/w M/\,\ Turiko SLatpodLKo TPOTUTIO,
Glucose 0 HeTaBOALKOC Slakomtng Sev exeL

low

YUPLOEL
high 3 YEULLOTA KAL OVOK,
Ketones
low XQUNAEC KETOVEC
R T I T -
!
12 AM 12 PM 12AM 12 PM 12AM
high Switch Flipped Several Days Each Week (e.g., *5:2" or alternate day IF) Nnotela tnv 1" nueEpa,

| Glucose ¥ S TN o, RS . WREY 3 EexwpLoTA YEUUATA TNV EMOMEVN
OW

nUepa,
high
Ketones /\ IER day (IUE(IVOUV Ol KETOVEC,

low

feed day yapnAec KeTovec auénuevn

, | : l + ] . yAukoln
[ | I "
12 AM 12 PM 12 AM 12 PM 12AM
high Switch Flipped Daily (18 hours of fasting every day) TO OTOHO KATOVOAWVEL OAO TO
Glucose TN /\/\/\ daynto peoca oe eva mapabupo 6 h
ow ’ LLEGQ OTNV NHEPQ,
high T 0 petafoAikog dlakomtne aAlalel
/\
low — \ OTLC eMOUEVEC 12 h TnC vnoTeLag Kal
r 1 v v . [ v ¥ ¥ . TIAPAUEVEL YLa 6 h KABe NUEPQ pEXPL
12 AM 12 PM 12 AM 12 PM 12AM va KatavoAwBel tpodn peta ano 18

h vnotelac



Ermibpaoelc tne
VNOTELQC OTOUC
LOTOUC

Fasting/Calorie Restriction

Liver

J- Fatty liver
T Insulin sensitivity

I I
V4 =

Blood Adipose Pancreatic

Vessels Tissue Islet

1+ NO 4 TAG deposition J Age related
J- Oxidative stress T Insulin sensitivity decline

0

Skeletal
Muscle

1 Glucose uptake
JInsulin resistance




JKEWELC...

ATtwAELQ ALTTOUC LOWC KAl Aoyw auénong adutoveKTIVNG?

Moawlel polo kal n aoknon!

Ot petafolikeg emdpaoelc mou avadepOVTaL yLa TNV
AN dalvetal va elval aveéaptnNTEC TNC AMWAELOC ALTTOUC
N Bapouc Kal Llowc a{ouv poAo oL klpkadloL puBpoL

Readjustment tou BloAoyikou KUKAOU




AIAAEIMMATIKH NHZTEIA
KAI ATTQAEIA BAPOYZX




. . . CER Treatment
A meta-analysis comparing the effectiveness of alternate day Author(s) and Year

fasting, the 5:2 diet, and time-restricted eating for weight loss Mo Men S9N Hem S0 Mo e €l
ADF & MADF ;
Trepanowski et al. 2017 - 26 wks 25 488 28 20 -552 2.37 - 064 [-0.76, 2.04]
Bowen et al. 2018 - 16 wks 68 -11.2 06 67 -10.7 0.5 -l -0.50 [-0.69, -0.31]
Steger et al. 2020 - 12 wks 17 942695 18 777 452 4—=—— i -165[-5.56, 226]
24 RCTs (n=1 768) ranked ADF as the Coutinho et al. 2017 - 12 wks 14 -11.8 942 14 -13.9 954 - =—p 210492, 9.12)
. Beaulieu et al. 2021 - 12 wks 22 -44 214 24 49 214 i 0.50 [-0.74, 1.74]
most effective, followed by CER and Hutchison et al. 2019 - 8 wks 24 -39 144 22 54 1.77 Cw 1.50[ 0.56, 2.44)
TRE. Catenacci et al. 2016 - 8 wks 12 7.1 245 13 82 2.29 — 110 [-0.76, 2.96]
Templeman et al. 2021 - 3 wks 12 -1910.16 12 -0.52 1.87 —a— -1.39 [-2.45, -0.33]
= regimens resulted in similar Weight RE Model for Subgroup (2 = 27.76. df = 7, p = 0.70; I = 76.2%, «* = 0.88) -- 0.17 [0.69, 1.03]
loss to CER (mean difference 0.26kg, . :
95% CI:-0.31 to 0.84;p=0.37) Harvie et al. 2011 - 26 wks 4T -45 348 42 -57 3.35 . 1.20[-0.22, 2.62]
Conley et al. 2018 - 26 wks 12 -65 43 11 53 3 | - _ -0.20-3.21, 2.81]
Compliance was generally high (>80%) Schubel et al. 2018 - 12 wks 49 481275 49 684 3.34  —=—1  203[082, 324]
in trials shorter than 3 months. Headland et al. 2019 - 8 wks 53 -62 32 49 -51 27 A 1.10[-2.25, 0.05]
Antoni et al. 2018 - 8 wks 12 446 066 15 -4.71 0.73 e 0.25[-0.28, 0.78]
3 . . Pinto et al. 2020 - 4 wks 22 3 23 21 18 224 —e— -1.20 [-2.56, 0.16]
UHTEpAoHa. Gao etal 2021 - 2 wks 8 -22 07 8 -25 1 —a— 0.30 [-0.55, 1.15]
RE Model for Subgroup (Q = 19,82, df =6, p = 0.6%; " = 77.1%, «* = 0.97) - 0.22 [-0.66, 1.09]
IF is comparable to CER and a :
promising alternative for weight loss. TRE _
Peeke el al. 2021 - B wks 30 88 42 30 -10.7 4.1 . - | 1.80[-0.30, 3.90]
RE Mode! for Subgroup (G =000, df = 0, p = 0.09: I* = 0.0%, -* = 0.00) —---— 1.80 [-0 30, 3 90]

Among the three regimens, ADF
showed the highest effectiveness for

weight loss, followed by CER and TRE. RE Model for All Studies (Q = 60.97, df = 15, p = 0.37; I = 80.3%, «° = 0.83) <> 0.26 [-0.31, 0.84]
Test for Subgroup Differences: Q, =120, df=2 p= 0862 :
I | ]
-3.51 1861 0 1.61 3.81

11 6 April, 2024 Pascual et al, 2023 Obesity
Mean Difference



A meta-analysis comparing the effectiveness of alternate day
fasting, the 5:2 diet, and time-restricted eating for weight loss

EXETOETITE A > -

TABLE 2 Reported adherence of studies included in the meta-analysis

Adherence

Duration of weight loss  Study ADF CER 5:2 diet CER TRE Ad libitum
Short term (=3 ma) Beaulieu et al,, 2021 [24] 81% 1+ 16%° 90 + 9%

Bhutani et al., 2013 [25] B0% 1 9% Mot reported

Steger et al, 2021 [246) BO% 80%

Varady et al, 2013 [15] 8% + 5% Mot reported

Hirsh et al., 2019 [28] 980+ 73%  Notreported

Schiibel et al., 2018 [29] 73.5% Mot reported

Chow et al., 2020 [33] H0%" A

Cienfuegos et al., 2020 [32] B8.6% Mot reported
Long term (=3 ma) Bowen et al., 2018 [27] TL7%" 6F.6%

Trepanowski et al, 2017 [16]  8%" 31%

Conley et al., 2018 [30] 73% 75%

Harvie et al., 2011 [31] 445 32%

Abbreviations: ADF, alternate day fasting; CER, caloric energy restriction; TRE, time-restricted eating.
“Estimated from figures presented in the publication.
bSignificantly different from CER.

“The TRE group was adherent on 55.5% 1+ 22.4% of days to eating within £15 minutes of the 8-hour eating time window, on 60% 1+ 23% of days to
within -£30 minutes, and on 66.3% + 20.7% of days to within £60 minutes of the 8-hour time window. The average adherence to the intervention was

therefore G0%.

12 6 April, 2024 Pascual et al, 2023 Obesity

O 1o KaboploTIKOG
mapdayovtag €ival n
OCUMMUOpPwOoN KABwC petd
TO 3UNVo TtapatnpEitat
TTtwon oto compliance

H kaAutepn StautnTikn
OUMMOPPWON PaivETAL OTIC
MEAETEC ME SLAPKELA KATW
TWV 3 uNvwy otav
OUYKpPIVOVTal UE MEAETEC
avw aro 3unvo.

[‘eviKA N TTTwon gaivetal
artd 1-4 uryveg amo tnv
EPAPMOYT) TOU SLATPOPLKOU
TIPWTOKOAAOUL.



Effects of Popular Diets on Anthropometric and
Cardiometabolic Parameters: An Umbre"a Review Weight BMI TC LDL-C HDL-C TG Glucose Insulin HbA1c Systolic BP Diastolic BP

of Meta-Analyses of Randomized Controlled Trials v . . . o o 9 ¢ =< © » S
® &}
6 peta avaAvoelc ya tnv AN High-protein & - - e o . . : :
@ - o o ’ - .
Low-fat . : : . .
XaunAn peodoloyikn moLlotnto Twv Paleolitic = ° ° ° s s e . .
HE}\ET(L)V Low-GIIGL  © . i+ 4 0 - s - . 0
Intermittent ER . .
1510t cLUYYPADELC, TTOANOL TIEPLOPLOOL sk T s e T T : °
, 2 0 Nordic * > ® e
OxL o€ atopa mou (ouv pe dlapntn Vagetaan, W E e, . o
DASH ® . . ‘ o o
Portfolio = ° @ = e
Kapla onuoavtikn enidépoaon!
Weight(”? Moderate IER vs CER 180 137 -1.36(-3.23, 0.51) =
TC70) Crit. low IER vs.CER 294 243 0.01(-0.10,0.12)
ot-c” Crit. low IER vs.CER 294 243 -0.02 (-0.11, 0.08)
HoL-c”” Crit. low IER vs.CER 294 243 0.04 (-0.01, 0.09)
l% TG0 Crit. low IER vs.CER 294 243 -0.03(-0.11, 0.04)
. Glucose!™ Crit. low IER vs.CER 258 225 -0.03(-0.11, 0.05) -
Insulin{7®) Crit. low IER vs.CER 228 173 -0.89 (-1.56, -0.22) — .
HbA1c!7® Crit. low IER vs.CER 174 162 -0.02 (-0.10, 0.06) -
Systolic BP0 Crit. low IER vs.CER 243 211 0.16(-1.64,1.97) =1
Diastolic BP70) Crit. low IER vs.CER 168 171 -0.25(-4.98,4.49) « o >

Dinu et al, Adv Nutr 2020;00:1-19
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Early chronotype favors appetite and reduced later day
caloric intake among adults with obesity

Steven K. Malin &, U. S. Afsheen Syeda, Mary-Margaret E. Remchak & Emily M. Heiston
Pages 427-438 | Received 14 Aug 2023, Accepted 29 Jan 2024, Published online: 05 Feb 2024

EC had higher satisfaction and fullness as well as reduced desires for sweet, salty, savory, and fatty foods
during the OGTT (P <0.05).

Daily dietary intake was similar between groups, but EC ate fewer carbohydrates (p = 0.05) and more
protein (p =0.01) at lunch.

EC had lower caloric (p =0.03), protein (p = 0.03) and fat (p = 0.04) intake during afternoon snacking
compared to LC.

Dietary fat was lower, and carbohydrates was higher, in EC than LC (p = 0.05) at dinner.

Taken together, EC had more favorable appetite and lower caloric intake later in the day compared
with LC
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Early time-restricted carbohydrate consumption vs conventional
dieting in type 2 diabetes: a randomised controlled trial

Domenico Trico'**( . Maria Chiara Masoni'? - Simona Baldi"*© - Noemi Cimbalo ' - Luca Sacchetta'>® .
Maria Tiziana Scozzaro'2® - Giulia Nesti? - Alessandro Mengozzi**© . Lorenzo Nesti'?( - Martina Chiriaco24® .

Andrea Natali'??

MeAetec o€ eAeyxopeva meptBariovta umodeLKVUOUY OTL N SLAdOPETLKI) NUEPNOLA KATAVOUN TwV LOATAVEPAKWY UMOpPEL va
EMNPEAOCEL TNV 24wWpPN YAUKALULKY pUBOULON TWV ATOUWY UE 2A2

H aAAayn twv vdatavBpakwy (86yp vs 14yp) Kal TNG EVEPYELAG atO TO SEIMVO OTO TPWLIVO MEWWVEL TIC ALYUES TNE YAUKOING
nuepnoiwc delyvovtac BeAtiwon otic Bpadlvec wpec

whether aligning carbohydrate consumption to circadian rhythms and unloading the beta cell during night-time would
translate into sustained glycometabolic benefits in individuals with type 2 diabetes




Early time-restricted carbohydrate consumption vs conventional Characteristic CTRC diet (n=12) Med diet (=11 P
dieting in type 2 diabetes: a randomised controlled trial Age, years 71.5[59.5,74.0] 67.063.0, 71.0] 0.688
Women, n (%) 5(41.7) 6 (54.5) 0.684
Domenico Trico"%3{ . Maria Chiara Masoni'? - Simona Baldi'?® - Noemi Cimbalo'? - Luca Sacchetta'2® . BMI, kg/m* 28.2[26.6,29.4] 30.4[27, 32.8] 0.196
Maria Tiziana Scozzaro™2® - Giulia Nesti? - Alessandro Mengozzi'*>© . Lorenzo Nesti'2® - Martina Chiriaco’2%® . Body weight, kg 76.9 [67.5, 86.5] 82.4 [71.1, 94.5] 0.295
Andrea Natall'-** Diabetologia 2024 Waist circumference, cm 97.5[93.3, 101.8] 99.0 [96.0, 110.0] 0.281
Fat mass, % 27.8 [25.3,35.8] 34.8 [22.7, 44.9] 0.389
Visceral fat, arbitrary units 11.5[8.3, 15.0] 12.0[9.0, 17.0] 0.621
Systolic blood pressure, mmHg 139 [128, 149] 130 [119, 157] 0.786
Diastolic blood pressure, mmHg 8578, 93] 80 [78, 86] 0.327
Heart rate, bpm 7567, 76] 8559, 87] 0.461
Diabetes duration, years 6.0[2.0, 10.0] 5.0 [2.0, 8.5] 0.730

12 QtToO Ipla eTRC Glucose-lowering medications, n (%)

Metformin 7 (58.3) 8(72.7) 0.469
11 Qo Iu’a MA DPP-4 inhibitors 0 (0) 2(18.2) 0.122

Napopotlo dropout kat GTLS 2
ouadec meputov 15%

2UyKpLvopevol pe tTnv opada tng MA n eTRC opada eixe 58% peyalutepn
KatavaAwon udatavBpAKwy 0TO MPWIVO, TMAPOUOLO KATAVAAWGCN OTO UECNLEPLOVO

12 efbopabdeg yeuua kot 69% Ayotepouc udaTAVOPAKEC LETA TO PHECHUEPLAVO YeLpa (15.8 [6.3,
50% cho 23.0] g vs 47.4 [39.7, 61.9] g, p=0.0004; mean difference —34.4+6.4 g).
30% fat
20% pro Ol vdatavBpaKkec peta to peonuepLavo oto eTRC group NTav KUuplwg amo ppouta

Kol N alpluAwdn Aaxavika oto Ogimvo

2 TEOT UE yevpa baseline — 12
eBdopadeg

H HbAlc, n yAukoln vnotelag Kat N WooUuAlvn HeElwBnKayv onUAVTIKA KATA TNV
HEAETN Kat OTLC 2 opadeg XwpPLg OpwWG va uTtapxeL dtadpopd avapeoa oTLG 2 OPASEC.
(change in HbAlc -3 [-6, —0.3] mmol/mol and -4 [-6, -2] mmol/mol, respectively

corresponding to -0.2 [-0.5, 0]% and -0.3 [-0.5, -0.1]%, p=0.386 '




Early time-restricted carbohydrate consumption vs conventional
dieting in type 2 diabetes: a randomised controlled trial

Domenico Trico'**( . Maria Chiara Masoni'? - Simona Baldi"*© - Noemi Cimbalo ' - Luca Sacchetta'>® .
Maria Tiziana Scozzaro'2® - Giulia Nesti? - Alessandro Mengozzi**© . Lorenzo Nesti'?( - Martina Chiriaco24® .
Andrea Natali'*?
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Ta debopeva amo atodntripa kataypadng
eriBefatwvouy TNV SLAPOPETIKA KATAVOLL TWV
vdaTavOpAKWY PECA OTNV NUEPa delyvovtac 2
LLETAYEVUMATLKEC QLLXLLEC VWPIC HECA OTNV NUEPQL
otouc eTRC (Mpwlvo Kal pecnUeEPLaVO) Kot 3
LETOYEULATIKEG QULXUEC 0TV MA

OL TIEC Tou awoBntnpa dev Stedpepav o€ kapla
Qo TIC 2 OUAOEC Kal Kaveva YKpouTt eV eixe
LeyaAutepn dladopd oTo Xpovo mavw ano 180
mg/dl.




Early time-restricted carbohydrate consumption vs conventional
dieting in type 2 diabetes: a randomised controlled trial

Domenico Trico'**( . Maria Chiara Masoni'? - Simona Baldi"*© - Noemi Cimbalo ' - Luca Sacchetta'>® .
Maria Tiziana Scozzaro'2® - Giulia Nesti? - Alessandro Mengozzi**© . Lorenzo Nesti'?( - Martina Chiriaco24® .

Andrea Natali'??

H mpooAnydn vdatavBpakwy apya Heca oTnV NUEPA OEV CUCXETIOTNKE UE AANAYEC OTO OWLATIKO
Bapoc, tnv Autwon pada, Ttnv YAukoln vnotetac, HbAlc, tnv kaBapon wvoouAilvng, Tnv evalcBnota
OTNV LWVOOUALVN, Ta TPLYAUKEPLOLA KOL TOUC NTTATIKOUC OELKTEC

Ta amoteAeopata TNC Olatpodnc ouykplOnkav ota 2 akpala TETapTNUOPLA TNC KATAVOLNC TWV
LOATAVOPAKWY LETA TO LECNUEPLAVO YEVL LA

Ta atopa mou Bplokovtal oto 1° TETaPTNUOPLO TOPOTL KATAVAAWoAV 4 GopeC ALYOTEPOUC
voatavOpakec peta to peonuepLavo (8.0 [4.1, 8.9]%) amo ot ta atopa oto 3° (30.5 [28.6,
36.4]1%, p=0.0008), elxav OpPWC MAPOLOLEC LELWOELC OTO OWUATIKO Bapoc, TNV Autwdn pala, Tnv
yAukoln vnoteiog, HbAlc, tnv kaBapon voouAlvng, TNV evatcOnoio otnv WWoouAivn, Ta
TPpLYAUKEPLSLA KO TOUC NITATLKOUC OELKTEC




AIAAEIMMATIKH NHZTEIA
KAI AIABHTHZ TYTIOY 2




Effects of A One-week Fasting Therapy in Patients with Type-2
Diabetes Mellitus and Metabolic Syndrome - A Randomized

Controlled Explorative Study

Lietal,2017

Effect of Intermittent Compared With Continuous Energy Restricted
Diet on Glycemic Control in Patients With Type 2 Diabetes
A Randomized Noninferiority Trial

Sharayah Carter, BND; Peter M. Clifton, MD, PhD; Jennifer B. Keogh, PhD

Metpla peiwon 2B (4%), MM, BG
KOl apTNPLAKNC TILEONC , ALYEC
TIOPEVEPYELEC, ONUOVTLKA
LeyaAutepn anwAeLa Bapouc
otnv opada vnotelag, avénon
noLotntac (wnc.

VN OTOTLOTIKA ONUAVTLK Otadopd ovapEoA OTLC OUO OUAOEC OTNV LELWON TWV UETAPOALKWY
Selktwv HbA1c kal oto Bapocg kat to Lo yia tnv Ammwdn padlo kat tnv aArn pada.
e T UTTEPYAUKOULULKA KOWL UTTOYAUKQULLLLKA ETELCOS LA OTLC 2 €BSoUAdEC NTAV TTAPOUOLA LLETAEU

Tou CR kattnc IF P

R11 dTRE 9/15 vs. eTRE No difference in

tgmcose AUCand. (o b TRE 6

: n=15 : 2 mean fasting ;
Hutchison et al. . : . 1-week cross-over, physical activity : perceived hunger,
Medium Pre-diabetic men, ; : X < - glucose in eTRE s
2019 randomized trial with No measure of . : : fullness, or desire
e 55 + 3 years. 2 | triglycerides in
[37] . 2 weeks of wash-out calorie intake . to eat.
two groups
n=19 k ) difference in ! '
R22 TRE 9/15 every day. Noc i .U %y Mean compliance of
2 Obese adults : . calorie intake. 2 a
Parr et al. 2020 Low . 4-week singe-arm , NS. 72 + 24%
, with T2D. : . Adherence to TRE R
[48] won-randomized tri R (=5 days/week).
reduces calorie intake. *

50 + 9 years.

Adafer et al, Nutrients 2020



Table 2. Primary, Secondary, and Exploratory Outcomes From Baseline to 12 Months for Intermittent vs Continuous Groups (Intention-to-Treat Analysis)®

Mean (SEM) [95% CI]

Variable Mean (SEM) [95% CI] Continuous Restriction Group Intermittent Restriction Group
Primary outcome
HbA, ., % -0.4(0.1)[-0.6t0 -0.2] -0.5 (0.2) [-0.8 to -0.2] -0.3(0.1) [-0.6 to -0.08]
Secondary outcomes
Weight, kg =5.9(0.6)[-7.1t0 -4.8] =5.0 (0.8) [-6.6 to -3.5] -6.8 (0.8) [-8.5t0 -5.1]
BMI =-2.1(0.2)[-2.5%t0-1.7] -1.9(0.3) [-2.41t0-1.3] -23(0.3)[-291t0-1.7]
Total body fat, %° -1.8(04)[-2.5t0-1.1] -1.6 (0.3) [-2.2 to -0.9] -2.3(0.6) [-3.5t0-1.1]
Total fat mass, kg® -4.1(0.5)[-5.0t0-3.2] -3.4(0.6) [-4.6to-2.2] -4.7(0.7) [-6.1t0-3.4]
Total fat-free mass, kg® -1.8(0.3)[-2.4t0-1.3] -1.6 (0.4) [-2.3 to -0.8] -21(0.4)[-2.9t0-1.4]
Android fat, %™° -3.8(1.1)[-5.9t0 -1.7] -2.0(1.2) [-4.4 to -0.5] -56(1.7)[-9.0t0 -2.1]
Android fat mass, kg® -0.8(0.2)[-1.2t0 -0.5] -0.6 (0.2) [-1.1 to -0.2] -1.1(0.2) [-1.5 to -0.6]
Android f at-free mass, kg® =0.3(0.1)[-0.5t0 -0.04] =-0.3 (0.2) [-0.6 to -0.02] =-0.3 (0.2) [-0.6 to -0.08]
VAT, kg"® -0.2(0.06) [-0.3 to -0.1] -0.2 (0.09) [-0.4 to -0.02] -0.2 (0.09) [-0.4 to -0.08]
Abbreviations: BMI, body mass index (calculated as weight in kilograms divided by (SEM) and 95% Clwere estimated using an intention-to-treat analysis with a linear
height in meters squared); HbA, ., hemoglobin A; VAT, visceral adipose tissue. mixed model.
Sl conversion factor: To convert HbA_ to proportion of total hemoglobin, multiply ® Foratotal of 128 participants (64 in the continuous energy restriction group and 64 in
by 0.01. the intermittent energy restriction group) with weight greater than 130 kg or who

* Data were included for 137 participants (67 in the continuous energy restriction group declined dual-energy x-ray absorptiometry scan.

and 70 in the inter mittent ener gy restriction group) unless otherwise stated: mean * Percentage fat of tissue in the android region.



Carter et al, JAMA 2018

H ouvoAlkr) cuppopdwon ot 2 dlattes ntav Lavikn
yla to mpwto 3unvo (90% otnv unoBeputdikn kat 97%
otnv dlaAeinouoq)

ApyoTeEpa OUWC AUTO HEWWBNKE o€ 49% otnv
uroBepuLdikn kat 44% otnv StaAeinovoa

OL cUPHETEXOVTEC OTNV opada tng SltaAeimovoag
vnotelag avepepayv OtL mapolo nou dev tTpnoav

TLOTA TO TPWTOKOAAO LETA TO 1° Tpipnvo , umoépeocav
VOl TO XPNOLULOTIOL)O0UV ATIOTEAEGUATIKA yLaL TNV
anodpuyn enavarnpocAnydng tov Bapoug eneldn o
BepULOLKOC TIEPLOPLOUOG UPioTavTo HOVO yLa 2 NUEPEG.

H opada pe tnv umoBeppdikn dlatta Bpnke tnv
dltatrpnon tnc anwAelag Bapouc apketa SUOKOAN
ylati av dev tnpovoav tnv dlatta kabnuepLva unnpxe
enavarnpooAnyn Bapoug

H anwAela Bapoug Atav peyaAltepn otoug aobevelg
TIOU TtapakoAouBnoav OAEG TG ouvedpPLEC e ToV
SLALTOAOYO TNC KALWVIKI G O€ OXEON UE QUTOUC TIOU
napeAelPav KATOLEC.

Ta odpeAN tNG oupumepLdoplknc dlaxelplong ano vav
SLALTOAOYO OTWC KL TNG aAAayn G Tpomou (wN¢ elval
TIOAAQ Kal avadepovTal EKTeVwS otnV BLBAloypadia
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Intermittent fasting for the prevention of cardiovascular disease
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We are uncertain about the effect of IF on glucose when compared to ad libitum feeding in the short term (MD -0.03 mmol/L, 95%
Cl-0.26 to 0.19; 95 participants; 3 studies; very-low-certainty of evidence) and when compared to CER in the short term: MD -0.02
mmol/L, 95% CI -0.16 to 0.12; 582 participants; 9 studies; very low-certainty; medium term: MD 0.01, 95% CI -0.10 to 0.11; 279

participants; 4 studies; low-certainty evidence).

The changes in body weight and glucose were not deemed to be clinically significant.

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.
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* An eating duration of >16 hours per day was associated with lower risk of cancer mortality in people with cancer.

’ Dlscl?sure.: Dlone. » These findings require replication but do not support long-term use of 8-hour TRE for prevention of cardiovascular death nor for improving
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Cardiovascular death
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Cox proportional hazard models and cause-specific hazard models:

adjusting for age, sex, race, total energy intake, education, income, food security status, smoking,
drinking status, leisure time physical activity, diet quality score, body mass index (BMI), BMI squared,
and self-reported health condition status.

Stratified analysis:
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29

6 April, 2024

Sample size.n

4832

Men, % 50.0 54.8 49.0 44 .4 50.9 59.0
White, % 73.3 50.2 60.2 69.3 76.3 75.4
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two valid 24-hour dietary recalls and reported usual intake in both recalls were included from the National Health and Nutrition
Examination Survey in 2003-2018.

Mortality status as of December 2019 was obtained through linkage to the National Death Index.
An eating occasion required consuming more than 5 kcal of foods or beverages.
Eating duration between the last and first eating occasion was calculated for each day.

The average duration of two recall days defined typical eating duration which was then categorized as <8, 8-<10, 10-<12, 12-16 (reference
group; mean duration in US adults), and >16 hours.

median follow-up of 8.0 years (IQR, 4.2-11.8), 2797 all-cause deaths occurred, including 840 cardiovascular deaths and 643 cancer
deaths.

Compared with eating duration of 12-16 hours, eating duration <8 hours was significantly associated with an increased risk of
cardiovascular mortality (HR, 1.96 [95% Cl, 1.23-3.13]);

this association was also observed in adults with cardiovascular disease (HR, 2.06 [95% Cl, 1.12-3.81]) and adults with cancer (HR, 2.72
[95% Cl, 1.28-5.80]).

Other eating durations were not associated with cardiovascular mortality, except for eating duration of 8-<10 hours in people with
cardiovascular disease (HR, 1.64 [95% Cl, 1.02-2.63]). No significant associations were found between eating duration and all-cause or
cancer mortality in the overall sample and diseased subsamples, except that eating duration >16 hours was associated with a lower risk
of cancer mortality in people with cancer (HR, 0.46; [95% Cl, 0.22-0.95]).

Conclusions: In US adults, TRE with eating duration <8 hours was significantly associated with a higher risk of cardiovascular mortality in
the general population as well as in people with cardiovascular disease or cancer. These findings do not support long-term use of 16:8
TRE for preventing cardiovascular death.

30 6 April, 2024
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AN ko urtoyAukaiuio

e Ye peA€tn tou Corley et al,2018 mou edpdppooay IF (2 cuvexopevec
NUEPEC VS 2 UN OUVEXOUEVEC NUEPEC) o€ 37 atopa tou (ouv 2A2 yLa
12 eBbouadec

* O ué€ooc 6poc umoyAukapulwy 1,4 /12 efdopddec

* Hvnotela avénoe 2 dopég mepLocOTEPO TOV APLOUO TWV
UTTOYAUKQLLLLWV TTAPA TNV UELWON OTNV UTTOYAUKOLLLLLKE aywyN
e OLumoyAUKaLUleC NTav aveéaptnTEC Ao ToV TUTIO VNoTelac (my
OUVEXOUEVEG NUEPEG N puN)

* Katot 2 opadec eiyav BeAtiwon oto Bapoc, tnv HbA1c, tnv yAukoln
vnotelag kat tnv mototnta {wng

Insulin use, n (%) 9{47) 12 {67)
Sulfonvlurea use, n (%) 111(5%) 10 {57)
Metformimn use, i (%) 18 (95) 15 (83)
1 hypoglveaeme agent. i (%) 5(26) 0 (50)
2 hypoglycaemic agents, n (%) 13 (68) 0 (50)

Options for Controlling Type 2 Diabetes during

Ramadan

Patients on diet and Distribute meals into 2-3 smaller meals, modify

exercise axarcise intensity and tming, and ensure adequate
fluid intake

Bigunide (matformin) Immediate-ralease formulations: two-thirds of the
total daily dose should be taken immedciately with
the sunsat meal and the other third taken before
|
the predawn meal
Slow-ralease formulations: can be taken once daty

|

with the sunset meal

Thiazolidinediones No change needed

Sulfonyiurea Once-daty sulionylurea (such as gkmepinoe or
gliclazide MR): the total daily dose should be taken
with the sunset meal

AU&non umoyAukatutiog kata 7,5 popeg Kat
ToUuAQxLoTtov eva enelcodlo coPapnc umoyAukatuiog &

TO 4% XpeLAoTNKE voonAeia

these agents should be avoided

Short-acting insulin
secretagogues (repaghnide

and nateghnice

Glucosidase inhibitors No change needed
DPP-4 inhibitors No change needed
GLP-1 analogs No change needed
Sodium glucose There are no studies of these agents during periods
cotransporter 2 inhibitors of fasting, so their use is not recommended, or thay
(SGLTZ inhibitors) should bé used with caution
I
insulin Muttiple daily injections: long-acting nsulin al

sunset with 20% reduction of the gose. For
pra-meal Insulin, omit the afternoon dose and take
the morming dose at the time of the sunset meal
and take half of the evening dose at dawn
Fremixed nsulin: moming dose should bea taken

at the sunset meal and half of the evening dose

should be taken al dawn



Kivouvol katd tnv SLoAELpaTIKA VnoTela o€ atopa mou (ouv pe dtafntn tumou 1 n
0€ QTOLA TTOU BplokovTal uTto LVoouAvoBeparmela

, YriepyAukolpio
YrioyAukatuia

ALaNTLKN KETOEEWON

H umoyAukatpia pmopet va emdevwBel amo dtatapaxn

, , , , Melwon tn¢ d6oncg tvoouAivng yLa TNV mpoA T
OTRY EKKPLOT TWV AVTIPPOTLLOTLKWY opuovwv’Kaewq Ko UT[OV)\UnKOL{]Mq'LOLQ (lncqsra 4 dTOHr]Of gtvoncljépef) usianis?] r?]qq
@ ET[U,TE(SO( MGG B2 auiﬁavovrou gara),\)\n)\a ws d0oNC LVOOUAIVNC 0€ OXEON E TLG TUTILKEC TOU QVALYKECQ)
QTAVINGCN OTNV UTIOYAUKALULOL 0€ QUTA T ATOLA
‘Evac akopa mbavoc pnxaviopoc eivat Statapaxn otnv AUE”“‘;’\V,O Gspméu«? ngpLs?(oeptevo v TpOCI)L,Lle nou
gkkplon emwvedpivng Adyw tnc veuponabela Tou KoTave wVOVTSL ggo KUOLLO)L\TLi\(; %OLKEES' Zao?éapouxa nota,
QUTOVOLOU VEUPLKOU CUOTNHATOC KOl 0pB0OTATLKH XUHOUG PA YEUH

umotaon Aoyw apudatTwong

Kobeissy et al, 2008



Intermittent Fasting Could Be Safely Achieved
in People With Type 1 Diabetes Undergoing
Structured Education and Advanced Glucose
Monitoring Front. Endocrinol., 05

December 2019 Background: Fasting during Ramadan is a form of intermittent fasting in which a person abstains from oral
Ebaa Al-Ozairi', [l Abeer ElSamad!,  Jumana AlKandari*and  jniqke hetween the hours of sunrise and sunset. The fasting month of Ramadan is observed by Muslims
worldwide. People with type 1 diabetes (T1DM) who choose to fast during Ramadan are at a particularly high
risk of acute diabetes complications including hypoglycemia and significant hyperglycemia. We hypothesized

that people with uncomplicated T1DM would be able to fast safely during Ramadan following structured
education and with daily advanced glucose monitoring.

Methods: People with stable and uncomplicated T1DM treated with multiple daily injections (MDIs) or
continuous subcutaneous insulin infusion (CSII) who chose to fast during Ramadan were recruited for the
study. Participants attended Dose Adjustment for Normal Eating (DAFNE) structured education training, and
basal insulin was reduced in a controlled fashion. Participants were assigned a sensor-augmented insulin pump
or FreeStyle Libre for advanced glucose monitoring. The primary endpoint was the rate of hypoglycemia during
Ramadan compared to before Ramadan. Secondary endpoints were percentage time spent <4 mmol/L, >10
mmol/L (range, 4—10 mmol/L), episodes of diabetic ketoacidosis (DKA), and acute kidney injury or

Eating Period

Fasting period

hospitalization for any cause.

©Time spent in 4-10mmoll. R eguylts: Rates of hypoglycemia were significantly reduced during Ramadan compared with rates before

= Hme 19nmoll, Ramadan (0.53 + 0. 49 vs. 0.81 + 0.69 cplsﬂacs:‘aa}r,p = 0.0015I. No cplsnacs a? severe Eypnglyccmla, DKA,

& Time <4mmol/L . .. e , ) .
acute kidney injury, or hospitalization occurred during Ramadan period. Percentage time spent >10 mmol/L

(46.7 £ 17.7% vs. 42.5 £ 16.4%, p = 0.03) was significantly increased, and percentage time [range, 4—10 mmol/L

(48.8 £ 15.9% vs. 50.9 + 15.9%, p = 0.13)| ana percentage time spent <4 mmn”L 54.? + 5.4.7% vs. 5.7 £ 6.3%, p

= 0.09) were reduced, but these differences were not significant.
eeeeeeeesesssss

Conclusions: People with uncomplicated T1DM could safely participate in intermittent fasting similar to

Ramadan fasting if equipped with structured education and advanced glucose monitoring systems.




Correlation between pre-ramadan glycemic control

and subsequent glucose fluctuation during fasting in adolescents
with Type 1 diabetes

B. Afandi' - W. Kaplan' - N. Al Hassani' - S. Hadi' - A. Mohamed!
p 2017

* Y& maldLa Kat eprfouc mapatnpouvToL LEYAAEC OLAKUMAVOELS TWV TLUWV
OQKYXAPOU KaTa TNV vnoteia tou Papalaviou

* AUTO dalveTal va EXEL OXEON KE TN YAUKALLLKY) TOUC pUBLON TIPLV TNV
vnoteia

e OLePnPol pe YAUKoLUALWLEVN aLpoodalpivn avw Ttou 8% napouactdalouv
HLEYAAUTEPO TTOCOOTO UTIOYAUKOLULAC KO UTtEPYAUKALULAC oTo Papalavt




Clinical Management of Intermittent Fasting in Risk of
Patients with Diabetes Mellitus Class of Medication Drugs SK 0 Dose Adjustment

; Comments
Hypoglycemia

Grajower and Horne 2019 Nutrients
Take one-third of usual dose Definition of controlled and
MNPH, Levemir, (67% lower dose) for uncontrolled at the discretion of
glargine 1%, high controlled patient; take half of the treating physician based on
Basaglar usual dose (50% lower dose) risk for hypoglycemia. Monitor
for uncontrolled patient closely and proactively.

Basal Insulin (note:
one study decreased
basal insulin by 50%
on fasting days and
still had significant

hypoglycemia rates [6],
thus caution glargine 3%,
is required) degludec

Monitor dosely and proactively;
moderate None initially reduce dose if fasting glucose goes
below a pre-specified number

Prandial insulin (note:
one study decreased
prandial insulin by
70% on fasting days lispro, aspart, Skip dose if patient not eating
and still had significant glulisine carbohydrates at that meal
hypoglycemia rates [6],
thus caution
is required)

Monitor dosely and proactively

Adjust basal rate starting at
10% and reducing further

Insulin Pump based fln glucose monitoring;
Adjust bolus based on
carbohydrate intake at

next meal

Monitor dosely and proactively

70/30, 75/25, Skip dnﬁ.: hﬂlsud_ on above
50/50 gUlle’]]r‘l:l:b f“.r
prandial insulin

Combination insulins

amylinomimetics pramlintide Takeit patient 13 taking
prandial insulin




Risk of

Clinical Management of Intermittent Fasting in Class of Medication Drugs H Ivcemia Dose Adjustment Comments
Patients with Diabetes Mellitus YPOB'Y
Biguanides metformin low None
Grajower and Horne 2019 Nutrients —
Pl?,gi I,t AEOnG, low None

Thiazolidinediones !

Skip that day for a 24-h fast;
as utilized in one study [6],

A caution for the half dose is that
substantial education and

glyburide, X A : monitoring may be required to avoid
Sulfonylureas glipizide, high take half tt:u dose fora Pm“.:f] hypoglycemia [6]. Another study
day fast (i.e., when a meal is
glimepiride cnnmmed.n;somu point part skipped the whole dose on any even
way through the fasting day) partial fasting day, which is more
conservative and cautious [8].
e od nateglinide, . Skip prior to a meal
Meglitinides repaglinide moderate containing no carbohydrates
saxagliptin, The dose can be skipped because
S sitagliptin, None (or can skip on the day there is no benefit to taking it and
DPP4 Inhibitors alogliptin, low of fasting) this would reduce healthcare costs to
]ma_g];_pj_m the patient
Elnpaghri;l]nzlrn, Can skip on the day ofa 24 h F:-_.I.:L ::Inbu' c;n b:"ﬁSk]PPL;: I:nn:‘:lu:s;
SGLT2 Inhibitors ~ S™P28liflozin, low fast OR should skip if concern ' ¢ 15 o benefit o taking it an
canagliflozin, for dehvdration exists this would reduce healthcare costs to
ertugliflozin Y the patient.
dulaglutide,
GLP-1 Receptor albiglutide, low None
Analogues, weekly semaglutide, ¢
exenatide-XR
GLP-1 Receptor liraglutide, ] None For lixisenatide only, with a 24-h fast,
Analogues, daily lixisenatide ow one can skip the dose
Alpha glucosidase acarbose, ] Skip if patient not eating
inhibitors miglitol ow carbohydrates that meal
Bile Acid If the primary indication is for
Sequestrants colesevelam low Skip lowering cholesterol, dose should
9 be taken
Dopamine Agonists  bromocriptine low None




" ﬂporc’xastg yla xopﬁynan‘L\g/aouA[vng’.K}xrd T0 Paualavt

70% TponyoULLEVN 75% TNG Taxelog Ka

doon dlalpeuevn oe | 25% tng Bpadeiag
60% glargine to Bpadu TpLv To delmvo
Kat 40% taxvu avaloyo

o€ 2 6O0ELC, UL TO
npwl Kot pa otnv duon

85% TNC 560NC MLV » 100% tn¢ mponyoUueVNG
:70% ultralente 30% TMPWLVAG 000NG WiyHaTOG

70/30 otnv dvon ko 50%

dooelc, 1 tnv avyn Ko | me Ttpo’r]vou HEVNG
1 tnv dvon Bpadvng tnv avyn

regular kat ot 6V0o o€ 2

Ot aoBevelc pe avtAla
puBuilovtal rmo eUKoAa

MNapouaclalouv Ayotepn
dlakupavon OMQ2

amalteltal otevn
napakoAolOnon Kat
ouveEpYaOia PUE TNV
Bepamevtikn opada




JTEPLOPLOUOL TTOU TTDOKUTITOUV...

Ta dedopéva deiyvouv otLn IF dev palvetal o OL mapevepyeLeG tepAapPBavouy Telva,
gUKOAN Kal arodektn dlatta ano tnv umoBepuLldIKn. euepeblototnta, SuokoAla cuykevipwong, (alada

OL peheteg OEV EXOUV YLVEL OE LEYAAO XPOVLKO [MeploplopeVEC KaTtaypadeC MAPEVEPYELWV
Staotnua (urmopel OAS va AEE yLa LeyaAuTEPN
OUUHOPdWON WOTOCO TO LEYAAUTEPO XPOVLKO
dlaotnua LEAETNG elval 4 pnveg)

ATopa TToU €XOUV akoAouBnoel SLAAELUUATIKA
vnotela yla 1 €toc mapouociacav vpnAotepa enineda
nelvag o€ oxEon Ue ATOUO TTOU akoAouBnoav

Aev exel SoklaoTEL pakporpoBeopa (pkpo follow uroBepuLdikn dtatpodn

up) Ontwg aa dlattntika npotuma iy MA MpoooxA o€ ATOpA TToU €xouv Alatpodik Alatapaxn

H tpomomotnuevn SLaAELUUATIKY (LEPQ TTAPA LEPQ)
elval xapnAn oe GUTIKEG (Veg, KAALO, BLtapivn A,
oldnpo, aoBeoTLo, WwdLo, payvnoLo, AlVOAEIKO 0L Kal
Q-ALVOAEVIKO 0V

[MOAAEC WPEG VNOTELOL OE aTOopa UE AnPn aywyng r Ko
nén eykateotnuevn NOMN —emdevwaon MOM

avtipatika anoteAeopota |

Ay SEINE AR T, MoAU Alyecg peletec og atopa mou (ouv pe dafntn




ANTENAEI=ZEIZ

Evkupoouvn

H vnotela npemnel va
SLAKOTITETOL OE OAKYAPO
KATw ano 60 mg/dl A
navw amno 300 mg/dl

KakoC YAUKOULLLLKOC
ENEYXOC

Evtovn ¢uaoikn
SpaoTNPLOTNTA

2uvvoonpotntec otnBayxn,
uTEpTaon, Aotpwen,
VEDPLKN QVETIAPKELQ,
LQKPOQYYYELAKEG
ETWITAOKEC, PUXLATPLKN
nabnon

Acuvemnela e tnv dlatta
KAl TNV GAPLOKEUTLKH

aywyn




TEAEYTAIEZ ZKEYEIL...

2TOUG Atopa Tou (OUV UE

H dlaAelmovoa vnotela , , , Ave€aptnta tou
TILOTEVETAL OTL UIMOPEL Katn IF omwg kat n 6LaBn?n RO SREE RIS eldoug tng Slawtagn
va «akoAouBnBOei» mo unoBepuLdikn Slatta aywvn T(Olf rtp0|,<a)\a enaodn pe SLatoAoyo
, LTTOYAUKQULULOL TTPETIEL VAL , \
eUKOAQ ylaTl mapeyeL ouVvTEAOUV OTNV VivETaL Tpomomnoinan auf,avaltnv QMWAELQL
ueyalltepn sueli€ia anwAela Bapoug aywyHic KaL e Bapoug

mapakoAovBnon



2A2 EYXAPIZTQ
A THN lNMPOZOXH 2AZ!!
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