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AKTYAAbHOCTD.

dnuaencuna — xpoHunyeckoe 3aboAaeBaHNEe rOAOBHOIO MO3ra, XapaKTepu3aytoLleecsi NOBTOPHbIMM
MPUCTYNaMK, KOTOPbl€ BO3HUKAIOT B pe3yAbTaTe Ype3MepHON HEMPOHHOM aKTUBHOCTU U COMPOBOXKAIOTCS
PasAMYHBIMU KAUHUYECKMMM U MAPAKAUHUYECKMMU MPOABAEHUSMM.

PacnpocTpaHeHocTb 3nuaencum 40-70 yeaosek Ha 100000 HaceAeHMs B pasBUTBIX CTPaHaxX U y
100—190 ueroBek Ha 100000 HaceAeHUs B pa3BUBAIOLLMXCA CTPaHaX MO AaHHbIM 6a3bl AaHHbIX Rochester
Epidemiology Project.

Y 70% naumeHTOB anMAencus AeB6IOTUPYET B AGTCKOM BO3PacTe U CYMTAETCS OAHUM U3 OCHOBHbIX
3a60AeBaHMI B NEAMATPUYECKOM HEBPOAOTUK. HacToTa anNMAENCUMN B AETCKOM MOMYASILUM COCTABASIET, MO
3apybexHbIM pAaHHbIM, 0,5-0,75% aAeTckoro HaceaeHus. B KasaxctaHe 2/3 3a60AeBaeMoCTH 3nmuAencuen
NPUXOAUTCA UMEHHO Ha AETCKMM Bo3pacT. Hanboaee BbicokMe NokasaTean 3a6oaeBaeMoOCTH
OTMeYaloTCA CPEAU AETEN NMEPBOIO roA2 XKU3HM, @ TaK XKE MAOXOMN NMPOrHO3 KaK AASl KOHTPOAS HaA
CYAOpOramMu, Tak U AASl Pa3BUTUSI HEPBHOMW CUCTEMBI.

Do 65% aoael ¢ anuaencueint 6yAyT MMETb NPUMAAKU, KOHTPOAUPYEMbIE NMPOTUBO3MUAENTUHECKUMU
cpeactBamu (AED) MAM BCTynaTb B CMOHTaHHYIO PEMUCCUIO B TEYEHUE CBOEM XKU3HM . TeM He MeHee, 3To
ocTaBAsieT 35%, KTO MPOAOAXKUT NPUCTYrbl, HECMOTPSA Ha AeYeHMe.

KeToreHHasa pameTa - 370 cbaraHCMpOBaHHbIA A€HEBHbIN PaLlUMOH MUTAHUA AAS MALMEHTOB C
PE3NCTEHTHOM K APYTMM BMAAM TEpanuu 3rmAencuemn, XapakTepuUsyoLLMMCA BbICOKMM COAEPXKaHMEM
YKMPOB, U HU3KUM - BEAKOB U YTAEBOAOB.

Bo MHormnx obcepBaLlMOHHBIX MCCAEAOBAHUAX BblAO NokasaHo, YTo KD moxeT 6biTb ocobeHHOo
3¢pPeKTUBHBIM U XOPOLLO NMEPEHOCUMOE ACYEHUE AASl AETEW MA3ALLEro BO3pacTa. |em He MeHee,
CYLLECTBYIOT OFpaHUYEHHbIE AOKa3aTEAbCTBA 3$PEKTUBHOCTU AEUEHUS .



LLEAb MICCAEAOBAHUA.

LleAb HacTOALLEro NCCAeAOBaHMA
OuUEeHUTb 3PPEKTUBHOCTb KETOFEHHOM
ANETbI NPU A€YEHUN SNUAENCUEN Y

nauneHTOB B Bo3pacTe oT lroaa Ao 5

A€ET.



[TMOTE3A

«HyAeBaa»-3pPeKTUBHOCTb U
nepeHocnmocTb KA 1 AEA He umeer
CYLLECTBEHHbIX pa3AU4YUN.

«AAbTEepHaTUBHasA»-3PPEKTUBHOCTb U

nepeHocMmocTb KA B pasbl Bbiwe, Yem
AEA.



SAAAHN

[lpounsBecTn AMTEpaTypHbIM 0630p

OnpeAeAUTb rpynnbl NaLUEHTOB
reHepaAbHOM COBOKYMHOCTU AAS
dopmMmMpoBaHMS BbIBOPKMW.

MeToAOM cAyYalHOM BbIOOPKM
PacnpeAeAUTb MaLMeHTOB Ha ABE Fpyrnmnbl:

|. noAyvaiowme KA
2. noayvaowme AEA

I'IpoaHaAmsmposaTb pE3YAbTAaTbl aHAAU3OB U
CAEAATb 3aKAIOHEHUE.
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AN3ANH MCCAEAOBAHUA

@ OTKpbITOE PAaHAOMM3NPOBAHHOE
KOHTPOAUPYEMOE UCCAEAOBAHUE



BbIBOPKA

NccaeaoBaHME NPOBOAMAOCH Ha Base
OAKDB r. AkTobe. B uccaepoBaHue 6biAU
B3ATbl MaLMUEHTbl B Bo3pacTe oOT | roaa
AO 5 AeT € YCTaHOBAEHHbIM AMArHO30oM
3MUAEMNCUSA,Y KOTOPbIX HECMOTPSA Ha
noAydeHHoe AeveHue AByms AED
MPUCTYMbl MPOAOAXKAAUCH C YacToToM 4
M BoAee MPUCTYMOB B HEAEALO.

Boibopka-npocTana cAyyamHas.



KPATEPUUA BKNAIOYEHMUA

| .Bo3pacT oT | roaa Ao 5 AeT (He BoAbLue 5 AeT OT HavaAa
MCCAEAOBaHMS)

2.[loaTBEpPXKAEH AMArHO3- DnMAencus (aHamHes,
dur3nKaabHOe obcaepAOBaHUE NaLMEHTA, AAHHbIX D31 U
HempoBusyaamsauum (MPT n KT roroBHoro mo3sa))

3.YacToTa snmnaencum 6oAbLie 4 NpUCTYNOB B HEAEAIO. (MO
AHEBHUKY HabAlOAEHUSA)

4.HeyaauHbIt oTBET Ha NMpeAblAyLLEE Ae4YEHNE ABYMS
MPOTMBO3MUAENTUYECKMMMU MpenapaTamm.

5.AeT¥ ¢ NMcbMeHHBIM UHPOPMUPOBAHHBIM COFAALLEHUEM
OT poAMUTeAs / onekyHa.



KPUTEPNIN MCKAIOYEHNA

. Aetn Ao | rosa (Ha rpyAHOM BCKapMAMBaHMM)

2.MeTaboanyeckas 6oAaesHb, NPOTMBOMOKa3atoLWas UCMOAb3OBaHME
KD, HanpuMep AednumT nupyBaTKapbOKCHAa3bl, AedULUT
aumna-CoA-aernaporeHassl cpeaHert uenu (MCAD) us
MPEAbIAYLLErO MEAULIMHCKOTO MCCAEAOBAHUSA U CKPUHUHTA.

3.INporpeccuBHble HEBpOAOTMYECKME 3a60AEBaHMS.
4. 3aboreBaHunsa KKT (H.np.ractpoasodareaAbHbii pedpAIOKC)
5.lpeabiaywiee AeyeHue ¢ nomowbio KD

6.[NlapaareAbHOE yyacTUe B APYrOM KAMHUYECKOM UCCAEAOBAHUM
nccaepsyemoro AekapctseHHoro cpeactea (IMP)

7. TMaumeHTsl MMeloWMe conyTcTBYOWME 3a60AEBaHUA B OCTPYIO
dasy.



MCCAEAOBATEABCKMNU
BOIMPOC

Bonpoc: [lpumeHeHne KA ymMeHbWUT AM YacTOTy
MPUCTYMNOB 3MUAENCUUN Y AeTel B Bo3pacTe oT | roaa Ao 5
A€T C YCTAaHOBAEHHbIM AMArHO30M 3MUAENCUU MO CPABHEHUIO
C NpMMeHeHMeM ABYX npenapatos AEA!

P- AeTn B Bo3pacTe oT | roaa Ao 5 AeT, cTpaaaiowme
3MUAENnCUen.

|-npumeHeHne KA,
C-npuMeHeHue AByx npenapatoB AEA
O-

BAaronpusTHbIN-NOAHOE OTCYyCTBME NPUCTYMOB 3MMAENCUM
(BbI3AOPOBAEHME)/CHUXKEHME YACTOTbI MPUCTYMOB;

HebAaronpuaTHbIi- coxpaHeHWe COCTOSAHMS HA UCXOAHOM
YPOBHE.



2 TUHECKUME ACIIEKTDI

Opoopeno KD

NHGOpMHUPOBAHHOE COITIACHE OT
POAUTENECH/ONEKYHOB C ITOJHBIM PAaCKPBITHEM
BCEH HEOOXOAMMOM MH(pOpMaIEH Ha
IIOHSITHOM SI3bIKE (Ha 2-X SI3bIKaX), KPYHHBIN
mpU@PT B 2-X IKIEMILIIpaAX

MmeroT mpaBo 0TKa3aThCs Ha 000N cTaauu
MCCIICIOBAHUS

JlercTBrEe B MHTEpPECAX MAIMEHTA
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Abstract
Background

The incidence of epilepsy is greatest in the first 2 years of life, an age group where there is generally a poor
prognosis for both seizure control and neurodevelopmental outcome. Early control of seizures can be associated
with better developmental outcome but many of the epilepsies presenting in infancy are poorly responsive to
antiepileptic medication.The ketogenic diet (KD) is a high-fat, low-carbohydrate diet designed to mimic the
effects of starvation on the body. Dietary fat is converted into ketones in the body and used as an energy source
by the brain. The KD has been shown to be successful in controlling seizures in many observational studies, and
in two randomised controlled trials (RCTs) in older children. However, little evidence is available in the very

young.
Methods/design

An open-label RCT where eligible children (age 3 months to 2 years with epilepsy who have failed two
antiepileptic drugs (AEDs)) undergo baseline assessment, including medical and seizure history. Participants then
start an observation period (7 or 14 days) with documentation of seizure frequency. Randomisation will occur on
day 8 or day 15 to receive the KD or a further AED; the allocated treatment will commence on day |5, with
instruction and training.A second assessment (4 weeks after start of treatment) will include a clinical review and
tolerability questionnaire (modified Hague Scale of Side Effects — for those allocated to the KD group).
Assessments will be repeated at 8 weeks after the start of treatment including biochemical investigations, after
which, according to patient response, KD (diet group) or AED (standard AED group) will then be continued or
changed.Those in the AED group who have failed to achieve seizure control at the 8-week assessment will then
be offered KD outside the context of the trial. Those in the KD arm who fail to achieve seizure control will be
changed to standard clinical management. All patients will be followed up for 12 months from randomisation for
retention, seizure outcome, quality of life and neurodevelopmental status.



Discussion

The slow rate of recruitment is an ongoing practical issue.There is a limitation to the number of eligible patients compared to what was
predicted, mainly due to the nature of this patient group.After a substantial amendment to widen inclusion criteria and reduce the
baseline period to 7 days for patients with a high seizure burden, the rate of recruitment steadily increased. A number of operational
concerns regarding dietetic time were also highlighted impacting on the recruitment rate. However, the combination of a low dropout
rate and the opening of further centres, the trial should successfully meet the final recruitment target.All nine centres are now recruiting
and we hope to open further centres within the UK.

Outcomes

The primary outcome will be the number of seizures experienced during weeks 6—8 compared to the number of seizures in the baseline
period.

Secondary outcomes will include (at 8 weeks):Number of children seizure free

Responder rate, defined as the number showing more than a 50% improvement in seizure frequency compared to baseline (taken as the
mean daily seizure frequency over the observation baseline period immediately preceding the 8-week review)

Tolerance to KD as assessed by side effect questionnaire and blood results
Relationship between medium-chain fatty acids and seizure control

Secondary outcomes will also include (at |2 months):Retention on treatment (the number of participants who remain on the KD, or the
prescribed AED, at 12 months)

Quality of life (as measured by the Infant Toddler Quality of Life Questionnaire)
Neurodevelopmental outcome (as measured by the Vineland Adaptive Behaviour Scales)

Plasma profiles of medium-chain fatty acids will be evaluated at baseline and at 8 weeks. Assessment of mitochondrial function
(respiratory-chain enzymes) and enrichment (citrate synthase) will be determined in white cells and platelets. The effect of specific ratios
of medium-chain fatty acids, to mimic patient plasma profiles, upon neuronal mitochondrial function/enrichment (biochemical plus
electron microscopy studies) will be documented. Additionally, such fatty acid profiles will be studied, with regards to antiepileptic effect,
in an established in vitro (hippocampal slice) model.

https://trialsjournal.biomedcentral.com/articles/10.1 186/s13063-017-1918-3




MCCAEAOBATEABCKMNU
BOMPOC NO CTATbE

Bonpoc: NMpuBeaeT AM npuMeHeHue
KETOreHHOM AMETbl K CHUXXEHUIO
YACTOTbl NPUCTYNOB Y AETEU B
BO3pacTe OT 3 Mec A0 2 AeT,
cTpaaalouime anuaencuen?

P-AeTH B Bo3pacTte oT 3 Mec A0 2 AeT,
CTpaAaloLlime 3NMAEncUen.

I-npumeHeHune KA

C-npumeHeHue 60Aee 2 npenapaTos
AEA.

O-cHM)KeHMe YacTOoTbl NPUCTYNOB
SMUAENCUM.




AN3IANH MCCAEAOBAHMA MO
CTATbBE

OTKpbITOE paHAOMU3UPOBAHHOE
KOHTPOAUPYEMOE MHOIOLLEHTPOBOE
MCCAEAOBAHME



CMNocob ®OPMMNPOBAHNA
BbIBOPKW MO CTATbBE

B AQHHOM KAMHMYECKOM UCCAEAOBAHUM
npuHuMaam yvactme |60 naumeHTOB B
BO3pacTe OT 3 MeC AO 2 AeT.

PaHAOMM3aLMA ByaeT NPOBOAUTBLCS C
MCMOAb3OBAHUEM CUCTEMbI PAHAOMM3ALIUM B
NHTepHeTe, NnpeaocTaBAseMor Sealed
Envelope ™ (Sealed Envelope Ltd.). o
METOAY CAYYaUHOU paHAOMMU3ALLUMU
naumneHTbl ObIAM MOAEAEHbI Ha 2 rpynnbi: 92
nauueHTa, npuHuMmaiowme KA um 68
noay4vatowme AEA B TeueHne |2 HeaeAb.



KPUTEPN BKAIOYEHUNA T10
CTATbE

|.Bo3pacTt ot 3 mecsiueB A0 24 mecsueB (He Bbille BTOPOro
AHSl POXKAEHUS B HA4aAe UCCAEAOBAHMUS)

Z.AMaFHOCTM Ka 3NMMUAENCUU NMOATBEPIKAEHA

3.HacToTa u3bATUA BOAbLLE MAM paBHA YETbIPEM CYAOpOram
| HepaeAsiM B cpeAHeM 32 6a30BbI NEpUOA

4.HeyaauHbI OTBET Ha NMpeAblAyLLEee UCCAEAOBaHUE ABYX
NPOTMBO3MMAENTUYECKMNX NMpenapaToB. B cayyae
MHPAHTUABHbIX CMAa3MOB 3TO MOXET BKAIOYATb
MCCAEAOBaHUE KOPTUKOCTEPOUAOB

5.AeT¥ ¢ NMCbMeHHBIM UHPOPMUPOBAHHBIM COFAALLEHUEM
OT poauTeAs / onekyHa
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KPUTEPUN NMCKAIKONHEHUA T10
CTATbE

I.I'IpvomKaeTcn KOPTUKOCTEPOUADLI MEHEE HEM 3a 2 HEAEANU AO paHAOMMU3ALINA

2.MeTaboAnyeckas boAaesHb, NpoTUBOMNOKasalowasa ucnoabzosaHmne KD, Hanpumep
AebULUT NnpyBaTKapOoKcUAasbl, AedUUUT aumA-CoA-aermaporeHasbl CpeAHeN Lienu
(MCAD) u3 npeablAyLLEFO MEAULIMHCKOTO MCCAEAOBAHUSA U CKPUHMHIA HA UCXOAHOM
YpOBHe

3.[NporpeccuBHble HeBpoAornyeckme 3aboaeBaHUS
4.TsxeAbl racTpoasodareaAbHblit pepAIOKC
5.MNpeablayuiee AeveHne ¢ nomolubio KD

6.['NapaAAeAbHOE yyacThe B APYrOM KAMHUYECKOM MCCAEAOBAHUU UCCAEAYEMOTO
AE€KapCTBEHHOrO CpPeACTBa

7.r|aLI.MeHTbI, KOTOPbIM Ha3Ha4€HbI AED, HE NepevYncAeHHbIE B APYTNX UCCACAOBAHUAX
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