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GLUTFOef i zGkeunezose Tr ansipDoerftiezri eTnyzpei sit ei ne seltene

St°rung des Energiestoffwechsels im Gehirn; durc
Typ 1 gelangt zu wenig ZHiciBeh/'/ &hk&oses ;6ehi dne B
a. epiclhheptAinf a2l | e, Entwicklungsverz®gerungen und

KET:Ketogene Ern2hrungstherapie

Ket oSeof fwechsel zustand, in dem der K°rper ver me
Energiegewinnung nutzt und dabei Ketonk®rper bil
Ket onk®Bnpeerrgi etr2ger aus Fett, die unter anderem

AErsatzbrennstoffd nutzen kann.

KCNQZBen, dessen Ver@nderungen zu fr¢h beginnende
Entwicklungsst®rungen f¢sghren k°nnen

LGI/TGILDw Glycemic I ndex Treatment/ Diet: weniger
Ern2hrungstherapie, bei der vor allem Kohlenhydr
erl aubt sind.

MADModi fi ziert-eeAteknhacbt@&t Form der ketogenen Er-r
stark reduzierten Kohlenhydratenderaber mei st ohn
Ei wei Cbegrenzung.

PDHMangé&t offwechselst®rung, bei der Glukose nich-
Energiegewinnung genutzt werden kann; ketogene E
Therapie sein.

SCN1A ( BEBryanvdetam Ver @2nderun-Gen smn8CN2Afige Ursach

Dr asdggtndr oms, einer schweren fr¢hkindlichen Epil e
STXBPGen, dessen Ver2nderungen mit fr¢h beginnen
Entwicklungsst®rungen und Bewegungsauffalligkeidt

SUDEPRI °t zIl i c her( Saupdid eenp sdieeattdhd meni setp iilne pZsuys a mme n h an
Anf2ll en und ohne andere erkennbare Todesursache

b.VortrB® Dr. Anas-bassal Mal eMD, Medi zi

Uni ver sitat Wi en, AWi e wirken Ern?2h
Ei nsatz bel Ki ndern?hi
Was ist die ketogene Ern@2hrung?

A Fett reeiwehi,ss bi Ikaonhzlieenrhty durnadt a r m

A Medi zinische Ther ap i eEn ekregiinee bA bl naenhzmdei ratt
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s FETT = EIWEISS = KOHLENHYDRATE ® FETT = EIWEISS ® KOHLENHYDRATE

LGIT Familienkost

= FETT = EIWEISS = KOHLENHYDRATE = FETT = EIWEISS = KOHLEMHYDRATE

sler et al. 2024, Ern2hrungsbrosch¢r e,

hei sst ketogen?

Was heilit ketogen?

Ein Frankfurter (Wiener Wirstchen) enthalt pro 100 g

22 g Fett
05gkH
12 g Eiweild

Ketogenes
Verhaltnis

Fett
- 2”7 2 49
EiweiB+ 12+05 125
Kohlenhydrate

Das heiltt, das Wurstchen hat ein ketogenes Verhaltnis
von~18:1

Der Fettanteil ist um 1,8 fach hoher als der

Kohlenhydr

at- und EiweilRgehalt gemeinsam,

sudepexpiain
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Isst man aber ein Paar Wurstchen a 110 g gemeinsam
mit einem Portionsbeutel Mayonnaise 80 % Fett 3 20 g,
verandert sich das ketogene Verhaltnis auf 2,8 : 1, da
Mayonnaise sehr viel Fett und wenig Kohlenhydrate

und Eiweild enthalt

Ketogene
Ernahrungstherapien —
Von der Theorie zur Praxis

Vom Saugling bis zum jungen Erwachsenen

Assoz. Prof. Priv. -Doz. Dr. med. Anastasia Male-Dressler,
Petra Trimmel-Schwahofer

(Dressler et al. 2024, Ern@hrungsbrosch¢re, Vitaf
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Wi e wirkt si e?

KETOGENE ERNAHRUNG

N\

[ Imitiert den
metabolischen Fastenzustand

v

4 Fettsduremobilisation
g aus dem Fettgewebe A

e l:__’%f

4 B-Oxidation
in der Leber

¥

Bildung von Ketonkorpern |
Acetoacetat B-Hydroxybutyrat Aceton ‘

Ketonkorper als alternative Energiequelle
(v. a. fiir das Gehirn)

Hohe Fettzufuhr

! Antikonvulsive Wirkung
—> geringer Abbau

korpereigener Fettreserven @ Klinisch belegt
™ ! \b\ @ Mechanismus nicht
o | S ;\ e . =
O vollstandig geklart
e\t

Zusammengefasst: Ketogene Erndhrung imitiert Fasten,
fordert Ketonkérperbildung und unterstiitzt die Behandlung von Epilepsie.
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v n

ATP ATP

l Cholesterol
Acetyl-CoOA ——p synthesis

Oxaloacetate u, Lipid

Citrate —» i
r TCA synthesis
cycle J

"k +— (G

Succinyl-CoA

A Ketonk°rper ersetzen Zucker als Energie
A Alternative Energie f¢r das Gehirn

(Dressl er et al. 2024, Ern2hrungsbrosch¢re, Vitaf

Einf¢sghrung ketogene Di 2t

In den USA seit 1921 etabliert

Therapierefraktare Epilepsie (2 Antikonvulsiva ohne Erfolg)

Glut-1-defekt - einzige kausale Therapie

Pyruvatdehyrogenasemangel

Anfallsfreiheit: selten, aber bei Kindern méglich (bis ~15%60%- IESS)

K P ME WA 1T engetiit 40166 der Kinder sprechen klinisch relevant an

(Responder)

Neue Statusleitlinie- friih im SE- > erste 7 Tage (Norse)
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Bei wel chen Patienten?

Table |. Epilepsy syndromes and conditions (listed
alphabetically) for which KDT has been consistently
reported as more beneficial (>70%) than the average 50%
KDT response (defined as =50% seizure reduction).

Angelman syndrome™®57

Complex | mitochondrial disorders™' =~

Diraver swﬂrcmeas'u

Epilepsy with myoclonic—atonic seizures (Doose syndrome)® 7%

Glucose ransporter protein | (Glut-1) deficiency syndrome
[GIu'LI[JS}”‘“ 3z

Febrile infection—relaced epilepsy syndrome (FIRES)

Formula-fed (solely) children or infants 847

Infandle spasms“}'“"':'

Ohrahara syndrome

Pyruvate dehydrogenase deficiency [POHD)*®

Super-refractory status epilepﬂcus“'“ﬂ"“

Tuberous sclerosis cnmple:“ o

A4 47

S50-51

Table 1. Several conditions (listed alphabetically) in
‘which KDT has been reported as moderately beneficial
|(not better than the average dietary therapy response, or
in limited single-center case reports)

Adenylosuccinate lyase deﬁciencr“

CDKLS encephalopathy®

Childhood absence epilepsy“

Cortical malformations™

Epilepsy of infancy with migrating focal se izures®

Epileptic encephalopathy with continuous spike-and-wave
during slesp™

Glycogenosis cype whs

Juwenile myodonic na|:|'|lna|:|51:f"“I

Lafora bn-drdisaase“

Landau-Kleffner syndrome

Lennox-CGastaut syndrme“

Phosphofructokinase -:Ief'u:ien-cy"‘:l

Rem syndrome®*5¢

Subacute sclerosing panencephalitis {SSPE}ﬂ
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Self-limited epilepsies

« Self-limited neonatal epilepsy

« Self limited infantile epilepsy

 Febrile seizures+
(part of GEFS+)

* Myoclonic epilepsy in infancy

N\

(Kossoff et al. 2018, Epi)epsia
Epil epsiesyndr ome
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o Epilepsia

RESEARCH ARTICLE

Clinical and genetic landscape of epilepsies with absence
seizures and single-gene etiology

Simona Balestrini’*®© | Ilaria Galli">® | Maria Luisa Ricci'® | Elena Parrini'® |
Davide Mei' ® | Mario Mastrangelo®*© | Francesco Pisani**® | Corinna Filippi®® |
Lucio Giordano®® | Elisabetta Cesaroni’® | Carla Marini’® |

Emanuele Cerulli Irelli*© | Carlo di Bonaventura®® | Marica Rubino®© |
Antonietta Coppola®® | Jacopo Proietti’®@ | Tommaso Lo Barco'®© |

Francesca Darra’®® | Laura Licchetta™ ® | Francesca Bisulli""20 |

Marco Perulli?*©@ | Domenica Battaglia®® | Angela De Dominicis'S©® |

Marina Trivisano'®® | Nicola Specchio'>'*@ | Roberta Solazzi'’ ® |

Davide Caputo'’® | Laura Canafoglia”® | LICE Collaborative group |

Renzo Guerrini?©
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TABLE 2 CGenetic etiology and treatment efficacy.
DRE (%) BDZ CBD CBRZ CNE ETS FFA HCT KD

ATP1A3(n=2) 100% 1(0%) - - - 2 (50%) - - -
CACNAIA (n=4) 50% 1(0%) - - - 4(25%) - - -
CHD2(n=11) 91% 9 (44%) - 1(0%) - 5 (60%) 1(0%) - 2(0%)
GABRA2 (n=2) 0% 2(100%) = = = 2 (100%) = = =
GABRG2(n=4) 50% 2(50%) - - - 2 (100%) - - -
KIF1A (n=2) 0% = = = = 1(0%) = = =
KMT2E (n=2) 50% 1 (100%) - - - 2 (100%) - 1 (100%) -
NEXMIF (r=5) 80% 5(40%) = 2(0%) = 4(0%) = = =

NUS1 (n=2) 0% - - - - - - - -
RORB (n=4) 50% 3(0%) = 1(0%) = 3(33%) = 2(0%) =
SCN1A (n=11) 55% 6(83%) 2 (0%) 3{0%) - 9 (78%) 5{80%) 2{0%) 3{0%)
SCNSA (n=4) 75% 1(0%) = 1(100%) - 2 (100%) = = =
SEMAGE (n=3) 67% 2({50%) - - - 1 (100%) - 1 (100%) -
SETDIB (n=7) 29%, 3(0%) = = = 5 (80%) = = =
SLC2A1 (n=28) 36% 11 (54%) - 2(0%) - 17 (88%) - - 16 (75%)
SLU6A1 (n=17) 53% 8(50%) = 2(0%) = 11 (73%) = 3(33%) 1(0%)
SYNGAP1 (n=15) 60% T(71%) 1(100%) - - 9 (55%) - 1(0%) -
WDR45 (n=2) 100% 1(100%) - - - 1 (100%) - - -
Others (n=37) 49%, 20 (40%) 5(20%) 3(33%) 1(100%) 29 (65%) - 5(60%) 1(0%)

Ketogene Di 2t al s THr¢2rz iwsei | ocnhsem eGlei nzei ?n

SLC2A1
PDHA1
SCN1A
KCNQ2 /

SMX@IPilc he

Pringeptorter

Bal estrini
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ﬂE il e Si El. BREU ET AL
TABLE Sp Effccgncss of the KID by individual etiologies
No. of patients
Total Seizure reduction >50% at Seizure freedom at
n =183 12 months LFU
Structural etiologies 67 28 (42%) 13 (19%)
Cortical malformations 33 13 (39%) 5(15%)
Vascular/ischemic 23 10 (43%) 4(17%)
Tuberous sclerosis 4 3(75%) 0(0%)
Incomplete opercularization 3 1(33%) 1(33%)
Schimmelpenning-Feuerstein-Mims syndrome 1 1 (100%) 1 (100%)
White matter atrophy 1 0(0%) 0(0%)
Joubert syndrome 1 0(0%) 0(0%)
Pontocerebellar hypoplasia 1 0(0%) 0(0%)
Genetic etiologies 43 24 (56%) 13 (30%)
Dravet syndrome 14 9 (64%) 1(7%)
Down syndrome 4 4 (100%) 3(75%)
SCNzA 3 2(67%) 1(33%)
CDKL5 2 0(0%) 0(0%)
Angelman syndrome (UBE3A) 1 0(0%) 0(0%)
GRIN2A 1 0(0%) 0(0%)
Other genetic causes® 18 11 (61%) 8 (44%)
Metabolic etiologies 13 2(15%) 1 (8%)
Mitochondriopathy 5 1(20%) 0(0%)
GLUT1 deficiency syndrome 3 1(33%) 1 (33%)
Non-ketotic hyperglycinemia 2 0 (0%) 0(0%)
Neuronal cerebral lipofuscinosis 1 0 (0%) 0(0%)
Unverricht-Lundborg syndrome 1 0 (0%) 0(0%)
GABA-transaminase deficiency syndrome 1 0(0%) 0(0%)
Infectious etiologies 5 0(0%) 0(0%)
Immune-mediated etiology 1 1 (100%) 1 (100%:)

Formen der ketogenen Ern2hrung
KKET mMKET MA D LGI T I nterv
LCT MCT
( ) ( ) Fasten
Ver ha | tn|l4d4: 1 10% 30 % 30 % 16: 8 h
Ei wei Ei wei GQEi wei
KH+EW 3: 1 Ev.

Na h R 360% 665% 60% F Kombin
rsto : MCT Fett ,
Rati di fi 10% K| Mi t KE

atto modi T 1l 114590 510% K
LCT Ca 1:

Ca. 1:

modi f i

stop .
n
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KHGehalt |[Je nac 159% 1015 g 4609g/|Essen

v n

Ver ha| im 1. GI<5in 8 h
und -EW Monat .
KH nic
Bedar f .
Steige vorgeg
auf ma
20g
(30g) /

Energieg|berech berec|nicht berec| nicht

berech berech
Lebensmi| gewoge gewog| KH geschi{nicht

gewoge gewoge
Pl @ane f ¢l ja j a bei Be j a bei Be
Mahl zeit
Einleitu|/statiostati| statiostati|ambul a

ambul aambul | Er wach
(Dressl er et al. 2024, Ern2hrungsbrosch¢re, Vitaf

S2uglinge

Wi ener Protokol |l

T Anfangs Verh?&ltnis Stille
Zuf ¢tterung | angsam nach
Nach M°glichkeit weiterhi
For mul a

T Stillen pro Seite in Minu
1T taglich wiegen (gleich
Tageszeit)

T Ketose 1 Stunde nach der
FoldlUpwnach 1, 3, 6, 9 und
Auffalligkeiten (Trinksch

(van der Louw et al. 2024, Dev Medicine and Chil d
Erndhrungsbrosch¢re, Vitafl o)

11
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Ketogenic
Ratio

Ketocal® 93g
Water 0 45 ml 65 ml 80 ml 90 ml 90 ml
Volume 0 50 ml 70 ml 85 ml 95 ml 100 ml
Human milk 100 ml 50 ml 30 ml 15 ml 7 ml O ml
Calories 69 kcal 70 kcal 70 kcal 67 kcal 68 kcal 66 kcal
Protein 11¢g 1.3¢g l4g l4g l4g l4g

(van der Louw et al . 2024, Dev Medicine and Chil d
Ern@hrungsbropspche¢gre, Vitaflo

Bei kost

Fréhst ¢ck

A For muRati o (modifiziert
Jause

T Brei mahd zegi KH 3mRatfat/ o
Mi ttagessen

T mod. Bhzeciima x e Rat i o
Jatwes

T Brei mahd zgiKH 3mRatfiat/ o
T alternativ Fingerfood

Abendessen

T For muRati o (modifiziert

(Dressler et al. 2024, Ern2hrungsbroschg¢re, Vitaf

Fr¢eéhkindheit

Modi fiziert kl assi sch

12
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1;1,5;1, 7; 2:1
Steuerung nach Ketose
Mahl zeitenzahl i ndividuell
MCTAnteil :125m&x . 10
Protein alteftls,adb hg?/nkgg g : 1,1
FI ¢ssigkeitszufuhr
Energiebedarf (z. B. MoAMAD t2t) Einzelne
3-Tag®s ot okol | (Al'ter, Geschlecht, Wachstu
Regel m2Ci ge Anpassung

v n

=4 =8 A4 =4 4 -5 4 -5 2

Mo d . At ki ns Di 2t

1 1015 g KH/ Tag

1 Bei j eder M&lelt 2
hinzuf ¢gen

T KHTabell en ( E3 nd

T Ketogene Drinks
Booster

T Rati o ca. 1:1

(Dressl er et al. 2024, Ern@hrungsbrosche¢re, \

Fingerfood

T Fingerfood f°rdert Autonomie und ist prak
T Entspricht der Entwicklungsphase von KI ei
T Nat¢rliche Lebensmittel als Energieliefer
T Zubereitete Spei s&mVeni 12 httmies eenr Ftlbben me

Obst/ Kohl enhydrat e
1T Bei spiele: Panna Cotta mit Hi mbeeren, Cro

Faad

6
Wit A\

(Dressl er et al. 2024, Ern2hrungsbrosch¢re, Vitaf

13
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059 52 kcalf216 k]

540 03g

176g 449g 38q 193 kcal/808 kJ

446 keal /1865 k]

4104g 5894 133g

(Dressl er et al

K el & ®ifSiaél @ 60

2024,
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Wochenpl an

Kakao 3Pudding PutenschniErdbeer Mozzare

Zucchinigid4:1 mit Tom
Ol i ven?©
Basilik

52 g-BEYHi mbeer (ChampignoiBananen:Wur st sa
mit 20 3:1 mi t 4: 1

Butter Kal bsnat ul

¥| mar me

Nuss Pausenwe¢eZucchiniciMuffin -Griechi
Kokosm¢gmit Kasesuppe, 3:1 Sal at
mi t KabanossPal at schi |
Mandel n Schokocr e

5:1

Griechi ketogene«¢Sauer krauitKuchen Avocado
Joghurt StriezelRoCbrat w¢i Gl as Shri mps
Raps®©°l, Butter 5: 1

Mandel n

Hei del b

Topfenc EWBrot rOmel ett miKetogeniSchaf sk
mi t Butter, und ChampiApfelstiim Of en
Hi mbeer und Gur | Sal at u
1 Zoodel s

(Dressl er et al. 20214, Ern2hrungsbroschg¢r e,

16
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ante Einstellung
Ni cht im 1.; Lebensjahr
>34 Jahren
1 Woche InteidsiTepmane,
Mo Do : Kochen, Moni tori
Fol upw 1, 3, 6, 9, 12
Monitoring gl eich
Ketone: zu Hause
Gld4t Blut, sonst Harn
Jugendl iftlhexi bl er e Ums

Fregently

A
A
A
A
A
A
A
A
A
A

kl assi scher Komponent ¢

(Still man et al 2025,

asked

Fingerfood vs. Booster
MC T | wann und wie einsetzen
Fettqualit2at (PUFA)

KDT wie Anormal esii Kinderessen gestalten
Umgang mit Ja8clkule& (WVocht wegger 2umt)
Familienmahl zeiten mit Geschwistern

Umgang mit Di2tfehlern

Flexibilit2at auf Reisen / in Einrichtungen
Erfolgskriterien der Di?3t

Nebenwirkungen

vor beugen und managen

17



Dauer der Di 2t

epsy
n

(Dressl er et al

gshdbien & giSstnaél 2 60

2024,

besprechen
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Lebensmittel auswahl

Vit af

Per 100 g Fett Protein Kohlenhydrl
Lachs 13,6 18, 4 0
Okt opus 9 21, 6 2,8
Avocado 23,5 1,9 0, 4
Macadami a 73 7,5 0
Griechisches Jog1lo0 5 4,1
Frischk2se 40% 10 9 4 3
Oliven (gr¢n) 13 1 1
Ei (ganz) 10, 5 12,9 0,5
Spinat 0, 8 3,1 0,5
Gur ke 0, 2 o, 7 3, 6
Karfiol/ RosenkohO, 3 2, 4 2,
Fi solen/ gr¢ne BqgqO, 5 5, 8 10,
Rhabarber 0,1 0, 6 1, 2
Ri bi sel/ Rote JohoO, 2 1,1 4,9
Mandari ne 0, 3 0, 7 10,

18
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Not your parentso diet

A ModifigxCemphi ance h°her

A KET wirksamer als das 5. Medi kament

A auch f¢r Jugendliche und junge Erwachsene

A Flexiblere Varianten als klassische

A Verschiedene For men, Produkte und vorgefertioc
A lndividuell angepasste Protokoll e

A Ambul ante Einstellung

A Schulungsk¢chen im Spital

A

Suppl emente und ABoBsteeid m°glich, MCT

(Dressler et al. 2024, Ern2ahrungsbrosch¢re, Vitaf
Resegrch

Vor beugung von Nebenwirkungen
A AusreichendBall aktesnt of f e, Suppl emente ohne KF

Vitamine Zugel assener Vitaminkompl ex
Al tersgerecht
Mit Mineralstoffen und Spure

Deut schland/ ¥sterreich: Advi

Mi neral stof flCal ci um

19
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Spurenel emenSelen, Zink
Bei Bedarf kohlenhydratfreie
(z. B. Zymafluor 0,25 mg)
Kaliumcitrat/Nicht zwingend erforderlich,

abh2ngigWeom pds Uriidgs (Zi el
(z. B. Uralyt U)

Ball aststoffflBeugt Verstopfung und Durchf
Ressource)

(Dressler et al. 2024, Ern2hrungsbrosch¢re, Vitaf

And ntohwe end i s near

A Kein Erfolg nach
icber 4 Wochen ausg

A hohe Ketose /| KET
56 Monat e

A in die Gesamtther
einpl anen

A Il ESS: KE9 Manatie

A Bei Anfallsfreihse
6 Monat en

A LangBéubdaf elkrtavet

Syndr om
A Erwachsene: Eval
Monat en, keine kI

Konsensus

A Mindestdauer mei
(ca. 75%)

LN

A Survey: AusB8hl ei
Wochen (60%), 3

]

Donnard et al. 2025), Epil

20
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Ta kHo me

T Fr¢he skBTt | etzte Therapieoption

T Stillzeit/ Humane Mil ch

T Status epilepticus

T Je fr¢her Begi nn, desto besserer Effekt

T Modi fiziert und i ndividuell

1 Niedrigere Ratio Y bessere Compliance

T Ambul ante Protokolle auch im fr¢ghen Kindesal't
T Tel emedi zin unterstg¢tzt Betreuung

T Fr¢he 1T denti fidoatfiamenan GLUTL

T Fr¢hzeitige Transition einplanen

T Schulungsk¢chen und Workshops zur Unterst gtz

c VortrB®g. 2Tanya J. W. McDonal d, MD,
Hopkins School of Medicine, Balt]i

al so work i n adults?/ Wirken medi zi

Erwachsenen?hn

Why Would Adults Be Different?

Table |. Epilepsy syndromes and conditions (listed
alphabetically) for which KDT has been consistently
reported as more beneficial (>70%) than the average 50%
KDT response (defined as>50% seizure reduction).

Angelman syndrome™-7

Complex | mitochondrial disorders

Dravet syndrome”

Epilepsy with myoclonic-atonic seizures (Doose syndrome)

Glucose wransporter protein | (Glut-1) deficiency syndrome
(Glut| DS)¥72>32

Febrile infection related epilepsy syndrome (FIRES)* ¥

Formula-fed (solely) children or infants*®4?

Infantile spasms! #3740

Ohtahara syndrome™” **

Pyruvate dehydrogenase deficiency (PDHD)®

Super-refractory status epilepticus ¥4833-54

Tuberous sclerosis complex®'

51,55

143738

(Kossof Epet f@Kl)j8a
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Dietary treatment in adults with

v n

VIEWS & REVIEWS

refractory epilepsy

A review

A Classic Ketogenic Diet (5 studies, 47 patient
A 15 (32%) responders
A4 (9% > 90% seizure reduction
A Modified Atkins Diet (5 studies, 85 patients)
A 24 (28%) responders
A7 (8% > 90% seizure reduction
A 4958% remained on diet therapy at study compl
A Conclusions:
A Modest efficacy, effect is rapid (usually

A Many patients discontinue because of rest

Evidence Favoring KDT over Usual Car e
First author, publication year r(85% CI) Welght (%)
Sirven J,1999 | —=%—  0.86(0.60,1.12) 7.08
Mei M.2014 e 0.65 (0.44, 0.86) 8.33
Masek A 2000 R ) (0.42,1.33) 3.70
Klein P2010 e 0.55 (0.23,0.88) 5.60
Lambrechts DA, 2012 — 0.40 (-0.03, 0.83) 4.05
Carrette E,2008 —_—— 0.33 (-0.20, 0.87) 2.97
Kossoff EH,2008 —:—o— 0.71 (0.48,095) 7.63
Smith M.2011 — 0.21 (-0.00, 0.43) 8.18
Cervenka MG,2012 —_— 0.43 (0.17.0.59) 7.08
Kossoff EH,2013 —_— 0.57 (0.20,0.94) 4.96
Vaccarezza, M. M..2014 - 0.50 (0.01,0.99) 3.37
Cervenka, M. C..2016 — 0.64 (0.52,0.77) 10.62
Kverneland, M. 2015 —— 0.67 (0.29, 1.04) 4.73
Schoeler, N. E. 2014 —— 0.47 (0.25, 0.70) 7.83
DeGiorgio, C. M.,2015 —_— 0.25 (0.06, 0.44) 8.8
Rippa, C. D..2012 —— 033 (-0.04,0.71) 4.79
Overall (l-squared = 57.4%, p = 0,002) <> 0.53 (0.42, 0.63) 100.00
NOTE: Weights are from random effects analysis

T T

-8 ] £
Figure 3.
Meta-analysis of seizure reduction by 50% or more in patients with intractable epilepsy.

Ketogenic diet for treatment of intractable epilepsy in

adults: A meta-analysis of observational studies

*+1*Hongyan Liu, §*Yi Yang, {Yunbing Wang, **Hong Tang, *{{Fan Zhang, *{{Yong Zhang, and
*ttYong Zhao

Epilepsia Open,3(1):9-17,2018
doi: 10.1002/epi4.12098
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First author, publication year r{95% Gl Weight (%)
'
Cervenka MC,2012 — 0.07 (-0.06, 0.21) 20.84
'
Kossoll EH,2013 + 0.29 (-0.05, 0.62) 2.00
Cerverka, M. C..2016 | — 0.29 (0.17, 0.40) 22,37
Schoeler, N. E..2014 —_ 0.01 (-0.04, 0.08) 26.68
1
Dediorgio, C. M.,2015 —— 0.10 (-0.03, 0.23) 21.12
Overall (l-squared = 80.2%, p = 0.000) <> 0.12 (0.01, 0.25) 100.00
|
I
MOTE: Weights are lrom random effecls analysis
T n I

-5 n A
Figure 2.
Meta-analysis of seizure freedom in patients with intractable epilepsy.

f 53% of adults were responders (O 50% seizure redu
1 13% of adults were seizure free

(MarMicwi | ICoecthraalne Dat abase of2@G¥8t ekhanNeau rRg tvoloyi 8 ,

Johns Hopkins AEDC Five Year Outcomes:
~30% response at 6 and 12 mont hs

Treatment response and adherence in patients with drug-resistant epilepsy started on the Modified Atkins Diet.

Clinic visit Never Started/No follow-up Stopped Worse or no change <50% 250% seizure reduction Seizure-free
seizure reduction

3 months 22(21%) 25(23%) 6 (6%) 15 (14%) 38 (36%) 17 (16%)
(n=106)

6 months 22(21%) 38 (36%) 1(1%) 12(11%) 32(31%) 15(14%)
(n=105)a

1year 21 (21%) 44 (45%) 0 (0%) 4(4%) 29 (30%) 13 (13%)
(n=98)b

2 years 15(19%) 45 (56%) 0(0%) 4(5%) 16(20%) 6 (8%)
(n=280)c

3 years 13(23%) 32 (57%) 0(0%) 2 (4%) 9(16%) 4(7%)
(n=>56)d

4 years 7 (24%) 16 (55%) 0(0%) 0(0%) 6(21%) 2(7%)
(n=29)e

5 years 0(0%) 1(33%) 0(0%) 0(0%) 2(67%) 1(33%)
(n=3)f

015,

T Augusti 2@Odt0lember 2015,8616y8eardsu)l ts (18
T 32/ 105 (31%) had O 50% seizure reduction @ 6
T 15/105 (14%) were seizure free @ 6 months

(Cervenk&petl eplsy, & B@havior
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Contents lists available at ScienceDirect

Epilepsy Research

journal homepage: www.elsevier.com/locate/epilepsyres

The ketogenic diet all grown up—Ketogenic diet therapies for adults

Khalil S. Husari, Mackenzie C. Cervenka*

Comprehensive Epilepsy Center, Department of Neurology, Johns Hopkins University, Baltimore, MD, USA

Table 1 (continued)

Whole cohort Focal Generalized
Study Study type Total cohort Diet Dropout  Reason Dur (mo) =90 % > 50 % > 90 % > 50 % = 90 % = 50 %
Focal (F) for response response response response response response
Generalized (G) dropout (%) (%) (%) (%) (%) (%)
TOTAL 687 68/552" 260/687°  5/114° 66/197% 9/57¢ 41/86°
F: 353 -12% -38% — 4% - 34% -16% —48%

G: 165

A 2020 review of 21 prospective and retrospectiwv
total of 687 patients) found that 48% (41/86) of
KDT compared to 34% (66/197) of fpoecracle netpaigl ee posfy p
responders with generalized epilepsy (p=0.02).

Husari & Eo@plivemky.,RLYEDr c h

| ndi cations for KDT in adults with epi

Table 2
Who could be an ideal adult candidate for KDT?

1- Patients with the following epilepsy syndromes:
Glucose transporter protein 1 (Glut-1) deficiency syndrome
Angelman syndrome®
Tuberous sclerosis complex®
2- Refractory generalized epilepsy patients (JME, JAE)
3- Drug-resistant focal epilepsy patients who are not surgical candidates
4- Drug-resistant focal epilepsy who failed surgical therapy
5- Patients with epilepsy who wish to limit ASDs due to side-effect burden
6- New onset refractory status epilepticus (NORSE) and other super-refractory status
epilepticus
7 -Highly motivated and compliant patients and/or caregivers

Husar i & CEprnVvemply., RL2YLDr c h
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(Most) Adults Arenodot Just Big Kids

A lndependence/ Compli ang
checking ketones, moni

A Driving (and seizure f

A Guardianship (18)

A Disability (18)

A High School Gxladuati on

i Coll ege/ Dining hall
T Day progr ams
i Wor k

A Health Insurance (25)
i Coverage for for mul

A Family planning

Modi fied Atkins Diet (MAD)

A Guidelines:

i 120 grams net carbohydrate/day | imit depe
A Net =-ftiobtearl
i AEat | ots of fato

i AModerate amount of proteino
A Follow food | abels to count carbs
A No weighing foods or restricting calories

A ~1:1 to 2:1 ratio of fat: carbohydrate + prot

25
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Classic (3:1-4:1) Modified
Ketogenic Diet Atkins Diet
10-20 g
O Carbohydrates O Carbohydrates
l Protein H Protein
H Fat M Fat
How is it Amodifiedo?
At kins Aby the bookd | Modified Atkins
A High fat foods a A High f astt rfomaydsyur ag
A Carbs 20 grams®Rp A Carbs 20 grams per
k
weexs A Weight | ossi@amatt dad
A Weight | osswiasch . :
. *unl ess weight | oss i
cal ori es
Clinic Schedul e
A Precreening by Medical Office Coordinator
A New patients
i 1 hour visit with the neurologist
i 1 hour 1:1 wvisit with the dietitian

A Follow up patients

A Group/recorded
Arefreshero

T Neurologists
I Dietitian

T Nur se

teaching

(30

session

mi nut es)

wi t h

26
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AModi fied Atkins Diet 1010

BEFORE YOU: START

A Labs: CMP, CBC and lipid profile
A 3day food record before you start

WHEN YOU START

A Eat 20 grams of net carbohydrates per day
A Start a multivitamin, calcium 4+ vitamin D
A Eat | ots of high fat foods
A Drink plehtgeofl ohd®
A Use recipes and websites
Comparison of Daily Meal s
Typical Di et Modi fied Atkins Di
Coffee, skim mil k, Coff ee, hwc, stevi

B Bacon, egg, and chEggs w/ splash of
butter w/ 2 slices

S Lodwat yogurt Pepperoni and chee

Club Sandwich and Cobb sal ad w/ ranc

L Soda Wat er
Appl e Celery w/ cream ch

S Wat er
Spaghetti with meaZucchini noodl es s
with meatballs and

D Breadstick Wat er

1% Mil k

27
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AModi fied Atkins Diet 1010

ON THE DI ET:

A Check ketones daily wuntil you reach fAmoder at e
A Wweight weekly

A Leave medications unchanged

A Use ftlaowo-bosughe products carefully, and one

What are ketones and why measure them~

OH OH {|:|} £|I|J
O A AN
H;C CH; 0
A The body usually breaks down sugar (glucose)

A When fasting or eating a high fat diet with f
mol ecul es instead

A Fat is broken down into ketone bodies
I Acetoacethytdckr,oxyehluwmt yr at e
A These can be measured in the blood and urine

A Measuring these helps us determine whether yc

How t o check ketones

KETONE - Reat at exactly 15 soconds,
MEGATIVE TRACE SMALL  MODERATE LARGE

mge 5 5 © w6

A Purch&eéoSti x, Ur,iRma gEad K83 tornigssTe s,t ionrg Strip
Li polysis. Test Strips

28
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A Dip the reagent end of the strip into u
A Tap excess liquid off of reagent strip
A In-115% seconds, check color against col or
A Check daily >> twice a week
Your Name _ ~_Date of BiEx: St
21
A Your number and type of 160 |k
ketones twice a week for
Moder &
A Your weight week|l
g y N o
Sei zur
Sun Mo n Tues We d Thurs Fri Sat
Pl ease fax this calendar at 502 0&nd NAR t
Dr. Cervenkao

29
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Carb Count i ngCaRéeésvamnramgess

OVERVIEW DETAILS MORE ANALYSIS

cup, cocked, flaked
medium salmon steak (5/8 in. ...
medium fillet

My Meals et gram

NetCaros  Calories

ounce

D TODAY

~ BACKTO TOP

Breakfast 1g 231

Egg
! 2 large 19

Bacon

Carb Count i nigCrRoeensmner tceers

GRnE= @ N © = a85%
{ Apr4,2018 > Edit Recipe
\.. \
Y/ full recipe v
CALORIES EATEN CALORIES BURNED [ ERergy: 489.5 keal / 2679 keal (18%)
Breakfast -40 kcal G - 1758 / 5908 60%)
(L NetCarbs:51.8g./ 440(118%) )
@ sleep (Google Fit) hﬁoﬂs [ Fat:19.9g / 251.9 g (8%)
150.0 NUTRIENT TARGETS
B Weight (Google Fit) 20
£ walking (Google Fit) _47.8 36% ‘ 30% 8% 49%
8.0 Min ccal Targets Protein Fat Carbs.
£ biking (Google Fit) -170.4
8.0 Min: keal
n/a 18%
® Oatmeal, Regular or Quick, Dry 153.5 Aleobpt Eely
0.5¢ keal
@ Blueberries, Fresh 2&;\ General e
v ‘coﬂee. Frepared‘ From Grounds 5.6 Vitamins e
. cal
Snack 21 keal Minerals +
& Tea, B d, U tened . 2
@ Tea: Brewed, Unswectene E{j Carbohydrates +
@ Milk, Whole 1§;I6 Llplds o}
. P < el
z o @ & & ‘
DRy Fa0DS TRENDS ROFILE
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Resources: Websites

A lnternational League Against Epilepsy (I LAE)
i https:// www. iclaae./ kreg logEmii emicemn &t ison al

A Epilepsy Foundation (www.epilepsy.com)

A lnternational Neurol ogi cal Ketogenic Society
i https:// neuroketo.org/

A Charlie Foundation (www.charliefoundation. or

A Matthewoés Friends (www. matthewsfriends. org)

A Carson Harris Foundation

i www. carsonharrisfoundation. org

Recommendati ons: Monitoring

A Nutritional Table 5 Monitoring While KDT is Being Introduced and
Adjusted to Optimize Effect

i Intake an| 5
adherence

Symptoms A log of seizures and/or other symptoms
pertinent to the individual

I Ant h ro p o m Ketosis Use of blood ketone (B-hydroxybutyrate) or

urine ketone (acetnacetate) monitoring,

i once or twice daily until symptoms improve
A E f f Icac y an d or consistent levels are achieved, after
which frequency can be reduced

A Laboratory As

Glucose May be used instead of or alongside blood
ketone monitoring when concerns are
i raised regarding hypoglycemia and in
A Ketone moni td patients with diabetes
T i i Food intake A record of food and drink consumed,
I I'n d Icati o based on the KDT protocol used, MAD
requires carbohydrate tracking, whereas
a d h erence modified ketogenic diet requires some
b | ocC h em | C tracking of added fats too
response Weekly
mont h S Weight A record of weight on digital scales; ideally
same time of day once a week
A Ancillary teg othe
Fluid intake bowel A record of fluid intake and/or bowel
T Seri al DE function function may be relevant to some adults

Abbreviations: KDT = ketogenic diet therapy; MAD = modified Atkins diet.

(CervenkbBDeatohbgy: Cl2Mm3Zkal Pr a
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How | ong should I stay on the diet?
A Length of therapy dependent on response, but
before any judging response.
A Think of personal goals and expectations
i Less seizures?
i Fewer medications?
I Mil der seizures (fewer emergency room Vi s
A Usually wean after 2 years in children, not r

Contraindications to KDT wuse

Table 3. Contraindications to the use of KDT

Absolute
Carnitine deficiency (primary)
Carnitine palmitoyltransferase (CPT) | or |l deficiency
Carnitine translocase deficiency
[3-oxidation defects
Medium-chain acyl dehydrogenase deficiency (MCAD)
Long-chain acyl dehydrogenase deficiency (LCAD)
Short-chain acyl dehydrogenase deficiency (SCAD)
Long-chain 3-hydroxyacyl-CoA deficiency
Medium-chain 3-hydroxyacyl-CoA deficiency.
Pyruvate carboxylase deficiency
Porphyria
Relative
Inability to maintain adequate nutrition
Surgical focus identified by neuroimaging and video-EEG monitoring
Parent or caregiver noncompliance
Propofol concurrent use (risk of propofol infusion syndrome may be
higher)

32
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Table 4 Absolute and Relative Contraindications to
Ketogenic Diet Therapies

Relative contraindications

Epilepsy surgery candidate with a clear resectable lesion

History of pancreatitis

Cholecystectomy

Renal failure

Mephrolithiasis

Type 1 diabetes mellitus with endocrinology approval and/or
supervision®

Type 2 diabetes mellitus without endocrinology approval andsor
SUPErFision

Osteopeniaosteoporosis without endocrinology approval or
SUPErvision

Hyperlipidemias

History of cardiovascular disease

History of cerebrovascular disease

History of anorexia

Severe gastroesophageal reflux

Inadequate social or care provider support

Poor adherence or difficulty maintaining adequate nutrition

4 Symptoms typically present in childhood and adolescence.

(Kossof Epet epbi20 1@perCer vemkraoleagyw !l Cl jn2®al. Pract

Potenti al Side Effects of KDTs i n Adul
A Weight | oss

Dyslipidemia
Al tered menses
Constipation

GERD exacerbation

o o T I»

Nausea/ Vomiting

33
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I ncreased seizures
Nephrolithiasis
Osteopenial/ Osteoporosi s
ndary carnitine defici

Vitamin D deficiency

Aci dosi s/ excessive ketosi s

o o o o o o o I»
(0]
o
o
o

Hypogl ycemi a

T

?Safety in pregnancy and |

ency

actation

(Lee & KboHpislodpgsy & OBlelhawvibpri,éepal a2 ®p&)n

Ti ming of KDT Initiatio

Table |I. Epilepsy syndromes and conditions (listed
alphabetically) for which KDT has been consistently
reported as more beneficial (>70%) than the average 50%
KDT response (defined as >50% seizure reduction).

56,57
Angelman syndrome™

Complex | mitochondrial disorders
3536

51,55

Dravet syndrome

Epilepsy with myoclonic-atonic seizures (Doose syndrome

Glucose transporter protein | (Glut-1) deficiency syndrome
(Glut| DS)*"*? 32

Febrile infection-related epilepsy syndrome (FIRES)

Formula-fed (solely) children or infants*®#?

Infantile spasms' %3740

Ohtahara syndrome>® *2

Pyruvate dehydrogenase deficiency (PDHD)?®

Super-refractory status epilepticus**46-33:54

: 41-43
Tuberous sclerosis complex

)34,37,38

4447

n

based

o

n
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Table 2. Several conditions (listed alphabetically) in
which KDT has been reported as moderately beneficial
(not better than the average dietary therapy response, or
in limited single-center case reports)

Adenylosuccinate lyase deficiency®*

CDKLS5 encephalopathy®’

Childhood absence epilepsy®’

Cortical malformations”*”*

Epilepsy of infancy with migrating focal seizures®®

Epileptic encephalopathy with continuous spike-and-wave
during sleepm

Glycogenosis type V&°

Juvenile myoclonic epilepsy®®

Lafora body disease®®

Landau-Kleffner syndrome®’

Lennox-Gastaut syndrome?®

Phosphofructokinase deﬂciency63
Rett syndrome®”*°
Subacute sclerosing panencephalitis (SSPE)**

Consider KDT early for select epilepsy syndr omes

(Kossof Epet epbk j2a0 3@p e n,

KDT for Refractory Status Epilepticus

International consensus recommendations for
management of new onset refractory status epilepticus
(NORSE) including febrile infection-related epilepsy
syndrome (FIRES): Summary and clinical tools

Ronny Wickstrom'© | Olga Taraschenko®® | Robertino Dilena® | EricT. Payne® |
Nicola Specchio®® | Rima Nabbout®® | Sookyong Koh’ | Nicolas Gaspard®*® |
Lawrence J. Hirsch’® | on behalf of the International NORSE Consensus Group
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0 Initial treatment of SE and RSE

Seizure management with ASMs as per pul

blished rec fati

and local guideli

Seizure

B t with thetic drugs as per published recc

jations and local guideli

Management of possible infections (antibiotic, antiviral, entifungal)

48h Acute diognostic workup

during initial 48-72 hours

72h NORSE with incomplete response to initiated treatment

OR
*  IVig 2g/kg over 2-5 days

Initiate ficst line immune therapies (within 72h since onset of status epilepticus)
* IV (not oral) methylprednisolone 20-30 mg/kg (max 1g) per day for 3-5 days

Therapeutic plasma exchange may be used but should not delay subsequent steps

J, Ifincomplete response

7d In all children, ider in adults if availabl

Oral or parenteral administration

Initiate ketogenic diet (within one week since onset of status epilepticus)

AND

7d

[within one week since onset of status epilepticus)

If antibody mediated (confirmed or If eryptogenic (or antibodies not
phenotype highly suggestive of AE}: available within one week):

« IV rituximab *  I-1R antagonists: IV Anakinra OR
= ll-6 antagonists: IV Tocilizumab

Anakinra or tocilirumab may be added sequentially to rituximab if
ineffective. Caution due to increased infectious risk and avoid concurrent use.

Try to minimize the exg to thetic drugs, especially barbiturates, and
maonitor the patient closely for lications of prol d sedoti

TABLE 3 Treatment in the acute phase of NORSE/FIRES

v

Etiology identified

Manage according to etiology

Median Level of
value agreement”
(adult/ (n total
Stat ts reaching ¢ pediatric) voting)
12. Ketogenic diet should be initiated in the first week.® 8(6.5/9) 77.1% (48)
13. If not already given, ketogenic diet should be considered in prolonged and 9(8/9) 95.8% (48)
severe cases.
14. If enteric ketogenic diet is not possible, ketogenic diet should be started by 8(7/9) 79.2% (48)
parenteral application assuming local availability and expertise.
TABLE 4 Treatment in the post-acute phase of NORSE/FIRES
Median Level of
value (adult/ agreement® (n
Stat reaching pediatric) total voting)
1. Current evidence does not clearly support the efficacy of any specific 8(8/8) 85.4% (48)
antiseizure medication in the post-acute phase of NORSE/FIRES.
2. If effective in the acute phase, the ketogenic diet should be continued 8 (7/8.5) 87.5% (48)
in the post-acute phase.
3. The duration of follow-up of the ketogenic diet in the post-acute 8(7/8) 75.0(48)

phase should be at least 3 months.

Level of
disagreement®

4.2%
0%

0%

Level of
disagreement™

12.5%

0%

0%

lepsy

36



X p
ol ungshdibipn & ®iflSstnaél &2 60

nEpiIepsy Wln

ne R epilepsy

(Wi ckstr oHpielte md) a3 2

KDT compared t-oeaiS8Mt ant depgl epsy (DRE)

Gontents lists available at ScienceDirect

Seizure: European Journal of Epilepsy

ELSEVIER journal homepage: www.elsevier.com/locate/seizure

Modified Atkins diet versus levetiracetam for non-surgical drug-resistant i
epilepsy in children: A randomized open-label study™

Archna®, Divyani Garg ", Shaiphali Goel®, Sharmila B Mukherjee ®, Harish K Pemde®,
Puneet Jain %, Suvasini Sharma ™

* Deparament of Pediarrics (Neurology division), Kalawas Saran Children’s Hospiral and Lady Hardinge Medical College, New Delhi, India
" Department of Neurslogy, Vardhman Mahavir Medical College and Safdarjung Hospital, New Delhi, India
© Epilepsy Program, Division of Neurology, Department of Pediatrics, Hospital for Sick Children, University of Toronto, Toronto, Ontario, Canada

T 12 weeksomfMARDdvs | evetiracetam (LEV)

T Childred2()aageds@dr gmional DRE and predominant ger
1 MAD superior to LEV for seizure reduction

T LEV superior to MAD for tot al adverse event f
number of children with adverse events)

Table 2
Seizure outcomes in the study cohort at 12 weeks.
Seizure outcome Modified Atkins Levetiracetam (n P
Diet (n = 51) = 50) value
Change in seizure frequency —47.33 + 39.57 —31.15 £+ 32.18 0.03
Proportion of children with 6(11.8) 3(6) 0.49
>90% seizure reduction
Proportion of children with 27 (52.9) 11 (22) 0.001
>50% seizure reduction
Seizure-free 6(11.8) 2 (4) 0.27
Table 3
Rate of adverse events in the study groups.
Adverse events Modified Atkins Diet Levetiracetam (n = P values
(n =51) 50)
Intercurrent infections 3 (5.8) 2(4) 1.00
Vomiting 10 (19.6) 3(6) 0.07
Constipation 21 (41.1) 3 (6) <0.001
Weight loss 4(7.8) 1(2) 0.36
Anorexia 14 (27.4) 6(12) 0.05
Sedation and lethargy 5(9.8) 9(18) 0.39
Agitation and 3 (5.8) 7 (14) 0.20
irritability
Anxiety 1(1.9) 2(4) 0.62
Total (94 adverse 61 (64.9) 33(35.1) <0.0001
events)
Children with any 21 (41.1) 19 (38) 0.74

adverse event

(ArchnaSeitzad2?2
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Concl usi ons

A Ketogenic diet therapies have been used saf el
treat ahdl ddvatiths epi |l epsy.

A Ketogenic diet therapies should generally be
supervision to avoid adverse effects and opt.i

A Use of KDTs should be conseidzroured médiecatfiaohsr
even earlier for select epilepsy syndr omes.

A (McDonal GeétzR® 8

Contents lists available at ScienceDirect

Seizure: European Journal of Epilepsy

journal homepage: www.elsevier.com/locate/seizure

Improving compliance in adults with epilepsy on a modified Atkins diet: A | M)

randomized trial® ack
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Randomi zed controlled trial of rke&0 sadwnlte {d arntl £ da

epil epsy

Randomi zed: ASM + habitwual diet vs. ASM + MAD
Primary outcome O 50% seizure reduction

58% (46/80) of patients in MAD arm completed the

I TT: 26. 2% of patients in MAD arm were responder

protocol 45. 7-fpresap3afdélysub showed 32.5% respond
MAD)

Secondaryibmpcomed mean quality of | ife and beha
change or worsening in the control arm

(Manr aNeeat o,4d b2g0y2 3)

d.Vort3agMandy Al ex, Di@atassistentin,
Kl ei nwachau, AVom Pl an auf den Tell
Berechnung, Alltag und Dranbl ei benih

Therapien bei Epil epsi e

Medikament wirkt*
ja l nein

Therapie bleibt weitere Optionen

¢ \

medikamentos nicht medikamentds

e’ |

Chirurgie VNS
* Anfallsfreiheit ist Ziel
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Was ist eine KET?

e spezielle Ernahrungsweise, die den
Fastenzustand imitiert
— starke Reduktion von Kohlenhydraten
und/oder Energie
— deutliche Erhohung des Fettanteils
= Ziel: Ketose
Ketonkoérper = Energiequelle
(statt Glucose)
e Idrztlich verordnet + medizinisch
liberwacht

71

@ Fett ist in groRen Mengen enthalten in:

Sahne, Créme fraiche,

Verschiedenen Olen Butter, Margarine Mascarpone

[——

Kokosol

https://www.nutricia-metabolics-med.de/de/nutzerbereich/hilfe-fuer-die-praxis/praxisrelevantes-zum-
download/ket-schulungsunterlagen/
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EiweiR/Protein ist in groRen Mengen enthalten in:

Hulsenfriichten ¢ x 2
Niissen (Erbsen, Bohnen, Linsen) Eiern, Milch, Joghurt, Kase

https://www.nutricia-metabolics-med.de/de/nutzerbereich/hilfe-fuer-die-praxis/praxisrelevantes-zum-
download/ket-schulungsunterlagen/

< Kohlenhydrate sind in groRen Mengen enthalten in:

-
jl (/

o 8

ceee e, oo /NUEZErbereich/hilfe-fuer-die-
praxis/praxisrelevantes-zum-download/ket-

schulungsunterlagen/
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Formen der KET

A Kl assische Ketogene Di?2t (kKD)

A Modifizierte Atkins Di2at (MAD)

A Low Glykemic Index Diet (LGI D)

A MCTi2ten
=> 2rztliche Kontrolle notwendig

A Low Carb/ ALifestyled Di2ten: ab ~ 30 g Kohl e

I ohne 23rzt| . Kontrolle m°glich
o o o
Normale Erndhrung
16%
35%
O O
Fett
m Kohlenhydrate
49% m Protein
O O
N

O

Klassische ketogene Diat 3:1 MAD

8%
6%

65%

8%
86%

Bildquelle: https://www.ketocal.de/wissen-mehr/ketogene-diaeten/modifizierte-atkins-diaet/
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Klassische ketogene Diat 3:1

Salat
(5 g MCT)

(5 g MCT)

(5 g MCT)

(5 g MCT)

8%
Wer bekommt was? &%
L
Normale Erndhrung
16%
86%
35%
MAD
Fett
®m Kohlenhydrate
49% m Protein
(
65%
Bildquelle: https://www.ketocal.de/wissen-mehr/ketogege-diaeten/modifizierte-atkins-diaet/ 8%
Woche: Juni 2026 Name: Patient Diat: MAD 15 g KH, ~2600 kcal, MCT bis 60 g/Tag
Allergien/
Unvertraglich- . . .
keiten Montag Dienstag Mittwoch Donnertag Freitag Samstag Sonntag
6 g MCT 10 g MCT 10 g MCT 15 g MCT 15 g MCT 15 g MCT
Friihstiick
keal NK NK Walnussbrotchen | Dr. Almond Misli Walnussbrotchen Steiner Brotchen mit
800 kea mit Ketvit Brotchen mit Belag | (5 g MCT) mit Ketvit Belag
SgkH (5gMCT) (5 g MCT)
Mittag
700 keal NK Nudeln Bolognese | Pizza Blumenkohl-Hack- | Ofengemiise mit Pizza Geschnetzeltes mit
ca (3 g MCT) (5 g MCT) Auflauf Lachs (TK) Gemise
5gKH (5 MCT) (5 g MCT) (5 g MCT) (5 g MCT)
Snack 3:1 N Yo Schok Blondi Y Muffi Y asekuch
EDOkca.l K m ChOKO ondie '5«9. utrin 5,4»9. Kasekuchen
Abend
800 keal NK Gemiseomelett Kerniges Omelett Leinsamenbrot mit | Kern. Ew.brot mit Helles Kérnerbrot mit
SgkH (3 g MCT) EiweiRbrot mit (5 g MCT) Salat Salat Salat
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Woche: 22.06. — 28.06.26 Name: Patient Diat: kkD 3:1-4:1, 1800 kcal, 65 g EW
l..
MCT von
Digtass. in . . .
T speivon Montag Dienstag Mittwoch Donnerstag Freitag Samstag Sonntag
,-,,“’—,,g,,«,,, 18 g MCT 20 g MCT 20 g MCT 24 g MCT 24.g MCT 24 g MCT 28 MCT
Friihstiick
keal Misli (3:1) Helles Kérnerbrot | Helles Kérnerbrot | Helles K&rnerbrot Helles Kérnerbrot Helles Kérnerbrot Helles K&rnerbrot mit
500 kea 5gMCT mit Shake 3:1 mit Shake 4:1 mit Shake 4:1 mit Shake 4:1 mit Shake 4:1 Shake 4:1
5gMCT 5gMCT 6g MCT 6gMCT 6g MCT 7gMCT
Mittag
, Soljanka 3:1 Ofengemiise mit | Bratwurst mit Soljanka Ofengemiise mit Soljanka Blumenkohl-Hack-
3:1 4gMCT Lachs 5 g MCT Plree 6g MCT Lachs 6gMCT Auflauf
500 keal S5gMCT 6gMCT 7gMCT
Snack i ) , ) ) )
keal KYo Schoko 3:1 Muffin KYo Vanille KYo Schoko Himbeermuffin 3:1 | KYo Vanille 3:1 Késekuchen 3:1
300 kea 5gMCT 5gMCT 5gMCT 6gMCT 6gMCT 6gMCT 7gMCT
Abend
keal Shake 4:1 Shake 4:1 Shake 4:1 Shake 4:1 Shake 4:1 Shake 4:1 Shake 4:1
500 kea 4gMCT 5gMCT 5gMCT 6gMCT 6gMCT 6gMCT 7gMCT

Bitte auf Trinkmenge von mind. 1,8 | achten und Eintrége ins Erndhrungsprotokoll im Apenio. Danke.

Modifizierte Atkins D

10-15 g/Tag zu Beginn

moglich

Fett 60-65 Energie%
Ziel-Ketose im Blut:

— kkD: 2-5 mmol/I
— MAD: 1-3 mmol/I

— Ketonkorper (Acetoacetat) im Urin

messbar (+ bis +++)

Begrenzung der Kohlenhydrate auf

je nach Ketose leichte Steigerung

i3t (MAD)
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Wer kommt zu uns nach
Kleinwachau?

pharmakorefraktare GLUT1-Defizit-
Epllep5|e Syndrom

1-82 Jahre

Komorbiditaten

Unser
Konzept

intensive
Aufklarung

Neurologlnnen von 3 Stationen und MZEB
1 Interniskin

2 Ernahrungsfachkrafte

3 Keto-Stationen: pro Station 2-3 ,KETO-
geschulte” Pflegekrafte

» Psychologie und Sozialberatung

» Funktionelle Therapien

» Aufnahmeabteilung

Monatliche Treffen, Falldiskussionen
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Indikationsstellung
» Aufklarungsgesprach
« Entscheidungsfindung

v n

+ Voruntersuchungen: Kontraindikationen?*
» Klinikaufenthalt 2-3 Wochen
— Schulungen des Patienten i.R. der Moglichkeiten
— Schulungen der Betreuenden:
« umfanglich theoretisch & praktisch
« 1.Kontrolle nach 3-4 Monaten
— Abbruch/Fortsetzen/Optimieren der KET?
» regelmafige Kontrollen (stationadr oder ambulant)
» Dauer der KET:
— mind. 3 Monate
— 2 Jahre bis lebenslang

*nachzulesen in S1-Leitlinie Ketogene Didten der Gesellschaft Fir Neuropadiatrie e.V.

82

Was muss noch bedacht werden?

Ausstellen von Verordnungen
far Lebensmittel Fir besondere medizinische Zwecke (bilanzierte Diat)/

Spezialprodukte fir KET

Umsetzung
Beratung von Angehérigen und Wohnstdtten, Besprechung der
jeweiligen lokalen Méglichkeiten

Transition
Ubernahme junger Patienten (z. B. GLUT1-Pat. mit lebenslanger KET als
Therapie der 1. Wahl
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Nebenwirkungen moglich, bei Erwachsenen selten:
Magen-Darm-Beschwerden, z.B. Obstipation; Azidose, Unterzuckerung, erhohtes Cholesterin,
Nierensteine, Vitamin- und Mineralstoffmangel, Osteoporose

Regelmalige Ketonkdrpermessungen

Gesonderte Essenszubereitung und Planung/Einkauf
= erhéhter Zeit- und Kostenaufwand, Einschrankungen durch die Erkrankung(en)
= Geflhl der sozialen Ausgrenzung/ Sonderstellung

Eingeschrankte Lebensmittel- und Getrankeauswahl

Einbeziehen von Wohn- und Arbeitsumfeld, Unterstitzung?; Wohnsituation?
Testphase (mind. 3 Monate) durchhalten: Erfassung/ Einschatzung d. Wirkung

Einfliisse auf Ketose:
Stoffwechsel, Medikamente (auch ASM), Hormone (Stress-, Wachstums-), Infektionen/ Erkrankungen,
Diatfehler

Blirokratie, Fiihrerschein?, eigene Verantwortlichkeiten: Familie, Beruf

pl ai nEpil epsy wn
| JErna@ hr ungshebign & ®ilSstnadl & 60 epllepsy
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