intestinal failure associated liver disease

(IFALD)

intestinal failure associated liver disease (IFALD)

2013 4 30 2014 3 31 34
2014 12 31 275—~609
IFALD
ALT>80 I1U/L 33
3 10  /mm? 5 5 /mm®
4
1 Bil>1.0mg/dl
IFALD 15 2
11 9 4 F2

IFALD

107

Bil>1.0 mg/dl

1

IFALD

2

PT-INR>1.5

14

30%




intestinal failure associated liver
disease (IFALD)
IFALD
IFALD
15 85%
PN
Sondheimer et al.
67% 17%
Teitlebaum
3mg/dl 3
78%
IFALD
IFALD

VI LLRE ~ Bl A o0 IFBE E IR AE AL (non
alcoholic steatohapatitis=NASH
IFALD

methionine

IFALD
Omegaven®,
Fresenius Kabi Deutschland GmbH IFALD
IFALD
2013
217 3753
2352
244
10.4% 6
388 143 36.9%
Omegaven®
2014 10 31 44
Omegaven® 18
13 74
Omegaven®
IFALD
30 IFALD
35
IFALD 9

66, 7%



68.6% 100%

23 24
23
23
1
24
24
IFALD  IFALD
63 354
1 231
108 46.8% 123 53.2%
(SB) 106
(MD) 117
(38) €)
(10) @) SB
(14) (58)
CIIPS(16) (30)
MMIHS(14) ®3) MD(3)
0.1+ 0.1

7.9+ 7.5 0.4-38.0

103.0+ 32.4 (45.0-173.3)cm
18.5+ 13.0 (1.6-57.3) kg BMI 15.8

+ 5.8 (9.2-89.1)

60.1+ 51.1 cm
(94  40.7%) 112 48.5%
(25 10.8%)
185 53
147
82 55.8%
133
90.5%
5 SB 4 MD 1 3.4%
125 45 .5%
IFALD Bil 2mg/dl
/
122 20 16.4%
32 SB 15 MD 17
10
7
IFALD
(n=122)
IFALD

(cm)(HR 0.97 (0.94-1.00)

p=0.0266) HR 0.96 (0.93-0.99)
P=0.0249 HR 3.13 (1.03-9.55)
P=0.0283 TB mg/dl  (HR 1.25

(1.11-1.41) P=0.0003) DB mg/dl (HR1.35
(1.14-1.60) p=0.0004) ALB g/dl (HRO0.50
(0.26-0.98) P=0.0438) /mm3
(HR 0.92 (0.88-0.97) P=0.0001)

n=231



HR 0.96 (0.92-1.00) P=0.0465
HR 2.65 (1.00-8.27) P=0.0491
P=0.0056 PS (P-0.0033)
HR 5.23 (1.79-14.71)

P=0.0022 AST UI/L  (HR 1.00

(1.00-1.01) P=0.0333) ALT UI/L (MR

1.01 (1.00-1.01) P=0.0081) TP g/dl

(HR 0.49 (0.31-0.74) p=0.0007)

107
IFALD
IFALD
IFALD
(cm)
BMI
(T8,
DB) AST, ALT, (TP) BUN, Cre,
PT-INR,

VS.

Omegaven®

Kaplan-Meier
IFALD
Cox
HR  95% Wald

X 2
Wilcoxon-Mann-Whitney

intestinal failure

75 cm (40 cm)

42

parenteral nutrition, PN

p



IFALD
1.0 mg/ml
2
y GTP
IFALD
IFLAD
AST, ALT, y GTP
1.5 1

, d-Bil<1.0mg/dl

AST, ALT, y GTP

d-Bil 1.0 mg/dl 5_0mg/dl
1
1 2
d-Bil 1.0 mg/dl

AST, ALT, y GTP

d-Bil 5.0 mg/dl
1
5 /mm3

5.0mg/dl

AST (as- partate aminotra

nsferase platelet ratio index= APRI)
APRI (AST/ )/

[109/1]% 10

NAFLD fibrosis score Pediatric end-stag

e liver disease (PELD, 12 ) sore

MELD Score (Model For End-Stage Liver

Disease, 12 )

IFALD IFALD



2013 4 30
107

609

/ 55/52
15.6
78 2

NEC 1

45

2014 3 31

2014 12 31

11 H~73
10 19
11

11

) 10

34

275~

60

20

50

(CIIPS) 22
21
(MMIHS) 5
2
1
7 100
59 6 Omegaven®
1
88
22
8
ALT>80 IU/L
33 Bil>1.0mg/dl
3 10 /mm?
5 /mm? 1
PT-INR>1.5 4
3.0g/dL 4
1 Bil>1.0
mg/dl
14 F2 IFALD
15 2
1
11 9
F2 2 30%
60 1

58



42

IFALD /
1FALD
23 24
23
20—~40%
1
70—~—200
/
10
24.7
107
IFALD
30—~120
4 30—85
4
10 2.0
2013

(national clinical database)

250

20~45
50~120

1.3%

NCD

Omegaven®
80
100
70% Omegaven®
IFALD
IFALD 2
w6
AA w3
EPA
w3
w6
w6 /w3
21
370 1



IFALD
w3
EPA
w3
w6 /w3 Diamond 75 Gura
w6 61
IFALD w3
1FALD Omegaven®
IFALD
IFALD
invitro in IFALD IND Investigatio
vivo nal New Drug Application
@
2002
IND

0.2 g/kg/



0.67 g/kg/
57

Gura KM, Bechard LJ,

Henderson T, Dorsey M, Phipatanakul W,

Parsons SK,

Duggan C, Puder M, Lenders C. Use of a
fish oil-based lipid emulsion to treat
essential fatty acid deficiency in a soy
allergic patient receiving parenteral
nutrition. Clin Nutr. 2005 Oct;

24(5):839-847.

Alwayn IPJ, Andersson C, Zauscher B,
Gura K, Nose V, Puder M. Omega-3 fatty
acids improve hepatic steatosis in a
murine model: Potential implications for
the marginal steatotic liver donor.
Transplantation 2005b; 79: 606-608.

2004
IFALD
IFALD 32

IND

3 g/kg/
1 g/kg/

€

1 Gura 2006

3 g/kg/
2

2 mg/dL

1 50% 2 100%
1 g/kg/
60
CRP
1

2
Gura KM, Duggan CP, Collier SB,

Jennings RW, Folkman J, Bistrian BR,

Puder M. Reversal of parenteral
nutrition-associated liver disease In
two infants with short bowel syndrome
using parenteral fish oil: implications
for future management. Pediatrics 2006;
118: e197-e201.

2 Gura 2008

2 mg/dL 18



21
0.5 g/kg/ 2

1 g/kg/ 12
30

1 4 g/kg/ 24

9.4
44.1

p 0.002 FREw3 2

g/kg/ 4

Gura KM, Lee S, Valim C, Zhou J, Kim S,
Modi BP, Arsenault DA, Strijbosch RA,
Lopes S, Duggan C, Puder M. Safety and
efficacy of a fish-oil-based fat
emulsion in the treatment of parenteral
disease.

nutrition-associated liver

Pediatrics. 2008; 121:e678-86.

®
IND

IND

*IND#73,488

137 IND
6
*IND #73,488 IND #102,843
61
2000 2007
2
47
2 4g/kg/ Intralipid
1 2 1 9/kg/
2 mg/dL
1 g/kg/
137
61
17
Intralipid 1 g/kg/
Intralipid
17 FREw 3 1 g/kg/
Intralipid 17
1 g/kg/ 44
2007 1
2011 6
Intralipid
29 1 g/kg/
31 3 g/kg/ Intralipid
2
Intralipid

IFALD



IFALD
1 g/kg/
2 4 g/kg/
2 mg/dL
IFALD
46
72
140

73%

85%

54%

IFALD

IFALD
44 5% 6
25% 6 12
5.8% 86
5
17% 47 8
24% 51 12
Intralipid 1 g/kg/

Intralipid

1 9/kg/ IFALD

IFALD



(4)PNAC/IFALD

FOLP
SLP
RCT
2
2 mg/dL
PNAC/I1FALD FOLP  SLP
FOLP  SLP 1.5g/kg/
4
PNAC
FOLP 9 SLP 7
FOLE
4 PNAC
ALT SLP FOLP

13.5 vs. 0.6 y mol/
1/week, 9.1vs. 1.1 1U/1/week, p=0.03
PNAC FOLP

PNAC
SLP  FOLP

SLP  FOLP

Lam HS1, Tam YH, Poon TC, et al. A
double-blind randomised controlled tria
I of fish oil-based versus soy-based
lipid preparations in the treatment of
infants with parenteral nutriation-as

sociated cholestasis.

Neonatology. 2014;105(4):290-6.

(5) IFALD

IFALD

1) Ekema 2008

IFALD 1
0.2 g/kg/
1.5 g/kg/
2 mg/dL

Ekema G et al. Reversal of severe
parenteral nutrition-associated liv
er disease in an infant with short
bowel syndrome using parenteral fish
oil (Omega-3 fatty acids) J Ped Surg
2008; 43:1191-1195.

2) Calhoun & Sullivan 2009

17



Calhoun AW, Sullivan JE. Omegaven
for the treatment of parenteralnutr
ition associated liver disease: a

case study. J Ky Med Assoc. 2009;10

7:55-57.
3) Cheung 2009 4
Intralipid 3 g/kg/
1 g/kg/

4 3

Cheung HM et al . Rescue treatment of
infants with intestinal failure and
parenteral nutrition-associated
cholestasis (PNAC) using a parenteral
fish-oil-based lipid. Clin Nutr 2009;
28:209-212.

4) Diamond 2009 12

1 g/kg/
Intralipid 1 g/kg/

12
Intralipid 4
Intralipid

w3

0 mg/dL
24

Diamond IR et al. Changing the
paradigm: Omegaven for the treatment
of liver failure in pediatric short
bowel syndrome. JPGN 2009; 48:209-2
15.

5) Chung 2010

4

4
3 1 g/kg/
3

15

Chung PHY et al. Clinical experi
ence In managing pediatric patients
with ultra-short bowel syndrome using
omega-3 fatty acids. Eur J Pediatr
Surg 2010; 20:139-42.

6) Mallah 2010
1 IFALD

23 1
o/kg/



Puder 2009 Soden JS et al. Failure of resolute
ion of portal fibrosis during omega-3

fatty acid lipid emulsion therapy in

Mallah HS et al.Parenteral fish two patients with irreversible intest
oil-associated burr cell anemia J inal failure. J Pediatr 2010; 156:32
Pediatr 2010;156:324-326. 7-331.

7) Soden 2010 8 Sigalet 2011
2 IFALD 14 2006 2009
2
1 31
7 1998 2006 Intralipid
IFALD 33
24 2
3 4
2 mg/dL 2006
2 100% IFALD
microvillus
inclusion disease 31 14 1
9 o/kg/ 7
12 60
1 4
2 mg/dL

Intralipid 1
o/kg/

ALT

Sigalet D, Boctor D, Brindle M, Lam
V, Robertson M. Elements of success



sful intestinal rehabilitation.
J Pediatr Surg 2011; 46:150-156.

6 IFALD

IFALD

w3
42(9)975-978,2010

® DEWR (ARE)

A% ST
o | omae o Eem o o T WRGD DB AT MR Lo

) (SD) ¥ (mg/d) (1UA)  (F5/ud)

!
. ‘ oy AR
—

NI 2 3 39 136 0.75/0.80
am
2np/p ERE 567/087

15 ik b 3 i
1

13
LHLIS : GSA +iFlD A 7~ ol

LEbo, IFrMEole. E®i2 o9

2
0.59/kqg/ 1.4 9/kg/

5 /mmd

IFALD

2

43(4)380-387,2011

37 6

100 g

Hirschsprung
35cm

3,162g



6)

EPA

40mg/kg 100mg/kg

1 200 ml/kg
10%

0.7 g/kg/

3 1lg/kg/

MCT
30 40 kcal/kg/
2 3

w -3
11 15

C 3AM
11
( 5B) 15

¢ 30

AST ALT  D.Bil
17 (

300 800 ng/ml

AST, ALT, Ferritin

5 7 9 41 13 15
Weeks after the biginning of the treatment

——— AST(U) ——— ALT(U/)
(ng/mi) ——a— D. Bil (mg/di)
MEECSFPIR (E) 2)

43(4)440-445,2011
1 GOT/GPT/y -GTP

GH
STEP

20~30 IFALD

3U/l, ALT, 8~42U/l, Ferritin, 50~200ng/ml, D.

EN



7 IFALD/PNAC/Fish oil lipid
emulsion
/ IFALD

intestinal failure associated
liver disease (IFALF)

IFALD

PN 28

~¥LIR
retrospective single-center cohort
study
2006 1 H—~2010 12
IFALD Type 1 (early): 6
alkalinephosohat
ase (ALP)
1.5
Type 2 (established):
50
g mol/L

50%

Type 3 (late):

(British Society of paediatric Gastroenter

ology, Hepatology and Nutrition guidelin

es)

ESPEN guidelines
tailor made

20% Intralipid

ALP, y -GTP 1.5 2
1
Lipofundin (MCT) SMOF
(MCT )
PN
87 50 47
49 56%
PN 27 B (hoRfi : 1 ~347
PN 62 28—~310
53  (61%)
NEC:37 43%
21 24%
25 29%
IFALD: 29 33%
Type 1
Type 2 13
Type 3 9
IFALD PN

IFALD

Table 1, Fig. 1

24 5-62
IFALD 2
2 STEP 1
1 IFALD HPN



PN
IFALD 17 59%

PN 61 70%
PN
12 14 HPN
13 15 9 PN
8 1
13 5 IFALD
13 8
2

(Bishay M, Pichler J, Horn V,et al.
Intestinalailure-associated liver disea
se in surgical infants requiring long-te
rm parenteral nutrition. Journal of Pedi
atric Surgery (2012) 47, 359-362)

8 Outcomes and
Clinical Trials Committee PNAC/1
FALD systematic review

1. Parenteral nutrition-associated chol
estasis (PNAC)

/ PNAC

PNAC

class 111

classes Il and 111

PN 267 32

36

13.7% vs 1.4%

1366 14 PN
29%
79 case control
study
PNAC
PNAC
31%
/
NEC
/
PNAC
PNAC
classes Il and 111
PNAC
Spencer NEC
PNAC

PNAC



2.

Christensen NEC

PNAC

case control

study NEC 51%
NEC 7%
NEC
PN IFALD
PN PNAC
class 111
IFALD
PNAC
class 111
IFALD
preliminary
PNAC
class 111,
level U
PNAC

IFALD/PNAC

IFER 1g/kg
2~3

Class 111, Grade B

SLE
PNAC /
Class
111, Grade B
IFALD/P
NAC
fish oil-based
lipid emulsion, FOLE
PN
Class IV
FOLE PNAC/PNALD
PNAC/PNAL
D Class I1/111,
Grade B
PNAC SLE
Class 111
IFALD/PNAC
PNAC SMOF
Class I, Grad

eU

PNAC



IFALD
PN
PNAC
Class I/11
PN PNAC
IFALD/
PNAC
Aminosyn  trophamine
PNAC
Class 111
IFALD
/IPNAC
choline
PN
PNAC

Class IV, Grade C
NEC PNAC
tropahmine
PNA
Class 111

4,

IFALD/PNAC

PNAC
PN

Class 111/1V, Grade B
PNAC PN

IFALD/PNAC

PNAC
Class Il, Grade
B
cyclic PN IFALD/PNAC
cyclicPN  PNAC
(Class 111,
Grade C)
cyclic PN

PNAC



CCK-OP (Sincalide) IFALD
/

PNAC
/ CCK-OP
Class
/111, Grade A
IFALD /
PNAC

Class 111, Grade C
IFALD

NAC
Class I, Grade C)

(S.J.Rangel, C.M_Calkinsb, R.A Cowlesc,
et al. Parenteral nutrition-associated
cholestasis: an American Pediatric
Surgical Association Outcomes and
Clinical Trials Committee systematic
review. Journal of Pediatric Surgery
(2012) 47, 225-240)

1998
35

w3 IFALD

IFALD
IFALD

IFALD

IFALD
w3
IFALD

IND
2007 10 10

2008 2 27

2012

Intralipid

2012

IND

FDA

FDA



http://www.mhlw.go.jp/topics/2012/03/d
1/youbousyo-110.pdf
http://www.mhlw.go.jp/topics/2012/03/d
1/kigyoukenkai-103.pdf

FKJ
IFALD 2012
7
IFALD
2014 2
2013 10

IFALD

FKJ

Kelly DA Intestinal failure-ass
ociated liver disease: What do we
know today? Gastroenterology
130:S70-S77 2006

TPN

4442 80-83 2009

NASH
44  477-484 2002
NAFLD
NASH NAFLD
Pp14-23 2007
Day CP, James OFW Steatohepatit

is: Ataleof Twd Hits” Gastroen
terology 114:842-845 1998

32 198-203 2000

46: 100-105 2011
Wales PW, de Silva N, Kim J, et
al . Neonatal short bowel syndro
me: population-based estimates
of incidence and mortality rates.
J Pediatr Surg 2004; 39:690-695.
Sondheimer JM, Asturias E,
Cadnapaphornchai M, et al
Infection and cholestasis in
neonates with intestinal
resection and long-term
parenteral nutrition. J Pediatr
Gastroenterol Nutr
1998;27:131-137.
Teitelbaum D, Drongowski R,
Spivak D, etal Rapiddevelopmen
t of hyperbilirubinrmis in infant
s wi'th the short bowel syndrome as
a correlate tomortality: possibl
e for early small bowel transpl
antation. Transplantation Proc.
28: 2699-2700, 1996

23



68 3
353-357, 2009

(intestinal failure-associated

liver disease;IFALD)

46(7), 1108-1114, 2010

w
42 (9), 975-978,

2010
w -3 2
43: 380-387,
2011
42 (9),

912-918, 2010

Diamond IR SterescuA Pencharz
PB etal Changing the paradigm
Omegaven for the treatment of
liver failure in pediatric short
bowel syndrome J Pediatr
Gastroenterol Nutr 48:209-215
2009

Gura KM Lee S ValimC et al
Safety and efficacy of a fish-oil
based fat emulsion in the
treatment of parenteral

nutrition associated liver

disease Pediatrics 121:e678-686
2008
Puder M, Valim C, Meisel JA, et

al- Parenteral fish oil improves

outcomes in patients with pare

nteral utrition-associated liv
er_injury_Ann Surg.
250(3):395-402 2009
de Meijer VE, Gura KM, Meisel JA,
Le HD, Puder M: Parenteral fish

oil monotherapy in the managem
ent of patients with parenteral
nutrition-associated liver dis
ease.

Arch Surg.45(6):547-51 2010



