FrEE L8R o

Bk R A FRAR R AN ER AR A AR s e
BT | AR S M EiEaE

BEAMAGI - BB WG R T2 AR IS EF RS BT LR ET a
BiEF S BER R odr i A SR T2 R T e N A EF LS o SRS E kA P Ri
A R RSk SR AT A R B e E e PR AP A @A S HRR PR hEA P
WAREfE HEN R BhTus ke R AEPHFRTEZI rRINGEEG > THEY P
REIMAAGRE > THRAAME S - FRALBEI TR AL R R RS E L P FREHAE
ERIFT AR DN G R RERE R DA R0 BRI R BRI A M S S T Y
SHAAUBRERF BB IR LA RRROF Do - AR X RN EBRIAIBE SR R

Pl RRasER - H PR T PRI TR RhRELS -

MR - #RA 0 2@ s
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22—

Ry

i}

e B — RN - mhE - EERYEHEEK
' FERELN - SF5E - T 5 ENEEE
O RICHY TR T - AEFERE m e B EbiE L
e 2 L M AN M e S AR P < A Pty > DA
SEEE RE - B R B AR YR R A 0 By
BA MK R BN AR AU a R mE1,2] - H
AT 2 A0 A R EX B BB ~ TR AE ~ (RS ~ [
2 EEE A AR E A VB R R R 1] -

BAEVEIERT W NI ARG S B E - A
FlaAiTE ~ SRS S i~ SO E A EE R E R R
RE R %% 2R RN 2% AH R 8 S 47 & i (febrile infection
related epilepsy syndrome, FIRE)Y2EHANE - AEE
R P AR AR AR FHER & [3-7] - AR AL A AR B R
REAE EENIEENS FRUEN - HRREHZR S R EER
& DUETFTRE S AYASAGELE - [EIRF R F
e 22 B fEK -

ACRARE 2020 FEFARE A4 FHER & fYHES |
BRI BB i A8 B - o048 Si RIS 5 (5
A R 2 A B BX & Y SR ORI 645 40 AT B 46 (diet
initiation) ~ {a[E1EEE{F(ratio calculation) ~ % ERE

Ry LR R
DOI:10.6320/EJM.202409_28(5).0009

FYEEFE BAL I PR E FH (application) ~ S8R B G S8 iE Y R
JHl(monitoring) fIEF (i (evaluation)[8,9] f ) B EETH o

B 4 AR A5 7]

AFARAY AL HAER Be 55 [ 8% H van der Louw
EFEA 7Y 2020 FHRAFFIREFHE REER R
f55109] -

—. Jw{d B 45(diet initiation)
ARARAY AR FEEN & R AR NI S B RRLG -

1. BRI SR IR A B BXC B W =& B A B RE A S
BIE AR EAE -

2. —fRFEEEREEA - fETHEIEE 48 /NRFEANRE
W iEE B ©

3. FTAERTE XA A AR BT - B A
EETEERIE

4. FEAHEEAL P B R FE R - B e
B RAVERS - B GFEHERY S R BRI -
JERE TR PRI AL e & -

5. EATRERIATAEEYISUR IR KIL &Y (2
GERI ST R SR - FE(E 2% 8 H i (glycerol)
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HibiRZKA b &) & B R EHVERR R H % M
B BMEUKE) - SiRES EmHIRK B &)
(BEHERE - HRAIERES) &8 - BT AR
HARAR AL AL FRER B LR -

FEAETRER B bR - R 2R R A BN E A
#% 0 B85 24 /N - ZUEEEERBIE] AR
HEEEHEAEEMmTE -

=. dofa st E k45 (ratio calculation)

1.

EEHE ¢ ARSI
AEEE -

BERE - H B ARVERPRION - #8EE - PEHE -
TREEARE ~ BehiIRRS ~ MBRATELL ~ FRECERIPR
EBREE > sTREITHNFIEEEE R -
BB S HENY 50%56d4G 0 B mAs A
B S A TERS 1 A I INELE - DIAFRERE
&4 fE(resting energy expenditure)5, 70-80%z
B4 W 7Y B &= F8 K (calculated energy
requirements) 5y H % » A[EEZFIHARTAN(3-4 K)
ET S0%EEEE o R AEERENE
76 I 2 5% A8 BE 8 8 F£ F1 M-I B (respiratory
quotient) » ¥ 2 3E [E (hyperalimentation) °
ieZKALEY) : AIRES A= BEER B BRAGHFHY 3-4 K
PN e i o (5 A i > ARSI ZE 2E > ik
AN > BRHRAE R LA o B HOR AR B R
EifE > e it D ERKIEEY) » FEFIATRK
{LEYIHIET R - IRMURERME LT 0.45% (0
PR B AP B RN - 2 TR HIARARERAS - i
WL R BB EmEwmE - 467 o VR EdE
EINEEBRAGHE A S% A E AR - HERRAThR
KALEYIR - ik F R E R A R ER B AR
RNECEE AR EREMESR B A TR e ER
iRZ/KALEYRRIE) -

EHE - HEERET] 100%FEHE » KIKFE
By 1.5 ghkg/d - K TIREHRE - AIRE2 R
HEFF 0.5-0.8 g/kg/d - FEERFEHAR - 9 A FTRERR
TSN E A E SRR IEE A -

BEE - T HIEREERY 50%5( 1-2 g/ke/d BiLE -
1-2 RIGHAEE K& (SF ik = H hls
HRRE) o frim ATEE dg/ke/d > BRIEEEENE(16-20
/NEF) o HEH AR AT RE B & Ul ~ #E4E

EEBEEL 2024 £ 28 % 5 1

10.

11.

RNEBCAESE  EFERASEHE A BEE
B JE (hypersensitivity) e

. F&5 & F (application)~ & | (monitoring))fwif

4% (evaluation)

EREtEfl SR BAEE ()  [EHE (g) ik
KIEEYI()] > & 1:1 FIELBIBHLG - 6% 1-2 K
BEAN T K FATRE IR =S AYELS] - 3-4 RN
EF|HAEHE 2.0:1-2.9: 10K EEYHERE
RRAIRAE A ALE P H ) o FEOFERE RV AYE
ST FAREE R R e VAR LA -

1 6 75/ HEA IR (L-carnitine)(50 mg/kg FH
155 1000 mg/day) > DUFIATHASAYES: -

A RMRY AWM ARIENR S FRTR - 15
eI AR E -

R AR AL TR & (S IRE K ) - 2%
LR A AR B (R R FE Ry B A - DA
JER J (refractory status epilepticus > RSE &,
FIRES)HY 5L B » R 0 IR ARG 7 K) °
ARSI A E A B RS U E - E T
S KEEE A DI -

{5 ASPEN(American Society for Parenteral
and Enteral Nutrition)#1 ESPGHAN(European
Society for Pediatric Gastroenterology Hepatology
and Nutrition)/ESPEN(European Society for
Clinical Nutrition and Metabolism)¥55 | » TE[/i5%
IR — e BF e -

FRIRAY AR RGN B i REVRITE R s e
(=FEHHAE =2 400 mg/dL 5 10 mmol/L)
RSN £ (<1.5 mmol/L) ~ {&If##(<2.5 mmol/L
5 45 me/dL) - E At B FA O S A A
(>6.5 mmol/L) ~ S HE4LZ(>40 umol/L) ~ ATIh
AE S5 MIRRAERE L1 -
HAFEEEEE G EHIN AEIRE eI & -
A AT propofol AR » ST AFHRAY L Fil
e REEET -
FRAEARIY A= FRER iy K THARD FECRRF 2]
M AR AT A & A T % -
AP Ad R B R i ) A A AR R
P2 T B 0 2% 1R B R % 7 RSE 2 FIRES
BB S - JE AR 5 e PR 8 i 4% R R B 25 [
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(electroencephalographically) » A5 G FEHTN
% o

12, [ 58 = AR R R PR A& BRI T E -
JEFRWAESENER T n Vv EFEEE
(trophic feeds) °

A ER R HER

PRORBEREEAE 2013 42 11 ARALEES 1 B
{1 A RS A BB e Y 22 - BT PR MR R S
R NTE 2 M HA AR AL R & BT G
RUEEFA R A IRREAY SR[4,6] » ¢ A1 1L A el 3
FRAREL A BRER e HRAR - TE MR T & | AL
(&) B B RER RB YR 2 G 88 R B RE HA ]
[5] o BEET R 2B AENIER B IR B 5 A E
RUBEFAEETEIRAG - EEYI S MEAR I > BI DA FEHY
BRaET -

edEZ 2021 4 1 HIAM - &5HA 11 AEE
RUSGERTH S R R SRR AR (6 1 551E) » BEZERAR
RIA-FREREaREE - e irEcR 8 5k 11 EH - &
BEHE BN 11.5 K> Bl 37 K BIEEHE
i8Ry 3 K Bl 12 K HPRE 2 i AR
JERR AR ZERNE - FRIGH E A EHE B E e P
Ry 5.5 K BSERESIIH R 2.4 £ 3.0 AT - £ 8
i3 A (72% VBB F R D 50% L F(BFEE &
RHEEAE) - Wbk U SR E P A 8k 4 TE(4
SR > 4 R 5 7E) [10] -

SERHARTA 5 A1 A (45%) 55 48 = 8o ILE
(102 % 176 U/L) » 4 firfs N (36%) i i 25 %
(HCO3<17 mmol/L) » 3 firfi§ A (27%) & A B 15 =
Fis HSHESIUE(745 & 1065 mg/dL) » 2 fir955 A (18%)
R ABUTUARE (<50 mg/dL) » fE3IE A= BREL B ~ 1
AR HE H 2L S B AR A AR BR B & 1% 7]
ETTIRAE ER[10] -

IR & AR R AR

MO EBHFFIREL A ERZGEE—)  FEF
HIRSeEEBR KB W46 TR HIRR /K LR S
NEHESE R - RIBHAEREELS T 60-70%MY4F H 24
R o F{M8Y protocol & 1-2 K4ETF 1/3 & 70%
HIEHEETER » £ 41 AYEREICA (A BSRG ALE]
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MR A BLAF AR ER) > 255 3-4 REET 23 & 70%
YR H BVE TR K AR AR E &S 1Y BV E &
AR 55 5 RZI&EET 33 8 T0%HgHEE
TR AN R AR - EISE AE AR TYER
T FREHERS E A R AR ' (5,11] -

ERPRIREE L (EAT it s A A = A AR RE 25
AIRET DAFRRR - B4 + 36 00 50 F A A PR R R B 2miE
ZEY) o B - FRELEEY I S N S IR RE -
U1 - EEE - pentobarbital (L EEFEHIEN ) & A
M) o A A LT ~ R S B B R A
AT RE & B A S MAEIRRE - MRy a7 $HiE
PR EI RS N e SN AP S YN Sk
HEARIR 150 mg/dL » i 5% M Bln 5 52 s ot
IR 0 DU R AE SR RS NI M IR RE Y EE AR - FTRRHREY
A BHER B HIRLEN([S] -

A AR AR B B ] A A S AT R 2 ~ I A AR
FEEE R R Tt 5 S il SR 1= AR
TS A BRER B R IE R - — (e ARk fE &
L MERIBTFEER SRR o 10 [Eim AT 2A 1 (EhH
NERHEEE RS TS » R E 58 M -
BT RHVEREE -

7 | RWREURERIE =B H s LT
1000 mg/dL » {5 A FFEEAFAR AL BRER BB HRE - 1A
T A P RE A B R E = = R H s e 6,7] -
117 BE % BRI P A e 3% ~ MR i 55
FLCTLIR o i 5 - A LB e - A S B
ERIRREHY BB S [EIF (/] propofol 14
BRE[6] - FMHYERTT SRR AL B E 16 /)N
I > 55 8 /NEHi LA R M AR LUK I 78 0 IR
T H 4-6 /NRFH i FE A7 2L A AR - ARBRIE =
BEH RS - AT R TS ER G e e 2 A = = B H RS
JE RS A8 s (2 B (fat overload syndrome)

& W

FERER =S (E RS ETIRE R FHIEIL T
AR AR A AL BHER & - R IE I 5
WBRLE > T SRR B A RE S A AR R EE BT
FIEERHIHFEE » dBAE SR RF R V) B MR R B
BRI - (RIS AR AR BAER B ry b e ol
e ERETIRERRE - BRI EEE -
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F— ¢ R ERE R AR AEERIA[10]

18 G HM: - B1E 162 A7 » BEEE 545 AT

ARG R DE

PR 7% 1% 1445 (urine organic acid analysis)

TR R4 Al g% H (free and total carnitine detection)

SR 53 (ST Ao H (tandem mass analysis of metabolites)

LB iE (porphyrin, 8-Aminolevulinic acid and coproporphyrin)

BRI RS

H {52482 25 3 & (estimated energy requirement”)

FELHEC 3 %8 (basal metabolic rate)=16.25x54.4 [#5E (kg)] +1.372x162 [F5(cm)]+515.5=1621.7 K-F/K
& H 48204 #E & (total energy expenditure)=A:RE (a2 x 1.2 CHEEIRT- ) = 1946 KF/K

FRIREERIR Eay iR R —“REBEXHE 2= ol T ]|
ZEH  (EFNE) (KF)  (keto-ratio®)
(ATEIR) (AT
N THEE)

B 1-2 K 454 KR/R(1/3 x 10% 5 HAEBE)SHES)

WS AR AT AR A £ © 206.5 10.3 AERG 41.3 0.76 413 2.66
/KIEEY) 5.2 0.09

4% [pREFFIRENIR ¢ 258 12.9 ke 10.3 0.19 41.3

0% FEHEIR 0 0 KBS 0 0

e 464.5 4543

55 3-4 K 908 KR/R(2/3x70% g HEEME HES)

W AER AR A £ © 413 20.6 AR 82.6 1.51 826 2.67
KBS 103 0.19

4% [FRERIREN R Y 516 25.8 R 20.6 0.38 82.5

0% &SR 0 0 BRZKIEEY) 0 0

z@ 929 908.5

55 K(18)1362 KF/R(3/3 x 10% & HAERE SFEE)

Eﬁ%ﬁ%ﬁﬁ%ﬁlﬁﬁiﬂﬁi“ 618 30.9 AERG 123.6 227 1236 2.66
K IEEY) 15.5 0.28

4% [pRERF IR Y 774 38.7 e EefE 30.9 0.56 123.8

0% FEHREIR 0 0 KBS 0 0

dE 1392 1359.8

* % Schofield equation i3 3+ f& 7 % 3
Lol TR R AR A R T R S R R LR
b4 Aot (keto-ratio) 3 (2 R )+ [MRARE(D R)FEUK T 2 (2]
© #9375 94 74 7% (SMOFlipid® 20% emulsion)# 100 & 2 349 % 23 6 2 % ~ ¢ 482 4] 4 i 6 2 5 ~
%Jﬁfﬁ’ﬁ‘d} 525~ g3 asfegi 25 2w
410% sk ?%?”Rﬁs?lf—/,i(Ammosterll Infant)fe 4 > 9‘% 2 F 2 Hyr (a2 %2 A-DE~K-Bl-B2-B3-
BSB6~B7 B9 BI24r C: 4 ~ 47 + 4% 47 ~ @Hm)

% ® S 3

AMHFEI R e fET2E - 5 - FIEREE © - 25l 1. Gasior M, Rogawski MA, Hartman AL.
FEn ¢ ARSEEYEES - Neuroprotective and disease-modifying effects
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Intravenous Ketogenic Diet for Neurological
Disorders

Wan-Ling Huang!, Jainn-Jim Lin?>**, Kuang-Lin Lin**, Huei-Shyong Wang3*

Abstract: The ketogenic diet is a low-carbohydrate, high-fat and moderate-protein diet, mostly in the form of
enteral nutrition. Currently, the ketogenic diet may provide therapeutic benefits to patients with neurological
problems by effectively controlling pro-antioxidant processes and the balance between pro-excitatory and
inhibitory neurotransmitters, as well as modulating inflammation or altering the composition of the gut
microbiome. We now know that the ketogenic diet may have potential therapeutic benefits for epilepsy, depression,
migraines, Alzheimer's disease, and Parkinson's disease. However, in acute situations where food cannot be eaten,
ketogenic diet therapy can be performed parenterally, that is, intravenous ketogenic diet. But intravenous ketogenic
diet can only be started in the intensive care unit. Intravenous ketogenic diet nutrition needs to be started gradually
to achieve the highest possible ratio while minimizing the level of complications. In addition to traditional disease
treatment, intravenous ketogenic diet can also be used to treat refractory epileptic seizures and acquired severe
acute brain lesions. This article will focus on the principles of using the intravenous ketogenic diet, selection of
indications, monitoring of complications, notice and clinical care experience.

Key Word: intravenous, ketogenic diet, pediatric intensive care unit, neurologic disease
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