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=y 7 L, #% || kE | WiFi4 ({2%4) | Cholbam (Retrophin)
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Yo[E | M5e4 (de24) | Orphacol (Laboratoires CTRS)
Kolbam (Retrophin Europe Ltd)
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1 ) Sundaram et al., Nat Clin Pract Gastroenterol Hepatol. 2008 Aug;5(8):456-68. doi:
10.1038/ncpgasthepl1179

S R MRV I AR E L. BRI 5 oW, Bt e 2 I U R
HIER A 2T oM BEMERETH D, BIfE 9 FEEH O MBI B2 UHT R 5 E 23 2
S5TEY .. ZOHIZIL, oxysterol 7 a -hydroxylase K{HJE. A 4-3-oxosteroid 5
B -reductase K #EJE. 3 B -hydroxy- A 5-C27-steroid dehydrogenase K 8 JiE . bk &5
tERE (F 721 sterol 27-hydroxylase K4EJE) . « -methylacyl-CoA racemase K 8
JE. Zellweger JEWERE (- IXMAITFBHERREE) NEEh b,
INOOREBORHME LT, IEFBHBROAERRET & BFEETEL X OMET
AT MAEOEHEN I b b, S REMTF AR FEE O B & 1T —KH
(2. B E IR MG BV RR R B & B 7R y -GTP i, KOS & no
TR ER~T, ZTNODORERZE SN WVEETWVD & HFAREHEITIE
PEFRBICE D AIRBERH D, BT SNTZHEE. 2 < OBFITROMET
FRIRIE CENTZERIR SN A DD ATREMERH 5,

2 ) Clayton et al., J Inherit Metab Dis. 2011 Jun;34(3):593-604.

SERVEABIT BRAET R X, BEE R 5 o WitEIT A Gl s LA T I3 E)
R, NRBI E AT AINCRIET 2 ETHEOMBRREREZSEEZTFERD
%o MPEA L I B FREIE CIEF IR kS Z %<, £
DO L THERWZEIPEETH L, RO 5 - WiER B O R uL,
NIRRT IFT—EBDO LR ZFISEENEE Y VE VMEZHREODLDN y 7
NWEIN T UANTF X —RIIIEEEEZ RS Z & & AR Bl M2
BThHs, @iE. IBEMEEY I VORNEENA LD, MRIERIZIZ. EAL
)= 2 — o CIEE M) OREALIXLIEEEN D, 2 b DFRE
DELIBROANRAZ V—=V T HBEIL, RFPFO=2Z 74 F (BB XY
BT va—) G Th D, BIE, ZO0HE= L2 hrxF L —AF 1k
AT RNEREDHTICE > TITbND Z ENE W, KL Ea2—TEmINDLD
IZ . 3 B -hydroxysteroid A 5-C27-steroid dehydrogenase X 8 4 . A
4-3-oxosteroid 5  -reductase KIBJE. sterol 27-hydroxylase KIEJE (5
@ fESE, CTX). oxysterol 7 o -hydroxylase KAEE (G fx MR M 6 BRI D — T
ExGide) &, 7 I F{E®RE TH D bile acid-CoA: aminoacid
N-acyltransferase (BAAT) /KIEJE & bile acid-CoA ligase KIEJEThH 5,

(3) #REFE~DOFERER RIS L TORERN

<M BT D BFEE >

1) Setchell, K. D. R. (2014). Disorders of bile acid synthesis and metabolism: a
metabolic basis for liver disease Liver disease in children. F. J. Suchy, R. J. Sokol and
W. F. Balistreri. Cambridge University Press: 567-586.

576-577 ~—




IV—32

3 B -Hydroxy- A 5-C27-steroid oxidoreductase deficiency ®IH H WNIZLL T D ic# H
D,
Oral administration of the primary cholic acid (5-15mg/kg body weight daily), the
therapeutic approach for these patients, is expected to resolve the biochemical and
historical abnormalities and to improve growth. Chenodeoxycholic acid has also been
effective but is more cathartic and may cause loose stools or diarrhea in young
infants. In some cases, patients have been maintained temporarily on UDCA, which is
choleretic but does not inhibit bile acid synthesis, or a combination of UDCA and
chenodeoxycholic acid. Cholic acid is a ligand for FXR, which downregulates hepatic
CYPTAL activity to limit production of downregulates hepatic CYP7A1 activity to
limit production of hepatotoxic 3B-Hydroxy-A5 bile acids, while additionally
providing the stimulus for bile flow. Concomitant with the disappearance of
3B-Hydroxy-A5-bile acids after initiation therapy, there are clinical and biochemical
improvements with a normalization of liver function tests and resolution of jaundice
in virtually all treated patients. Furthermore, oral primary bile acid therapy in these
patients avoids the need for liver transplantation, which is the only alternative
therapy.
ZTNOEDOBE~DBEFE, T bbb —RETBTHL a—AVBOROKRE
(5-156mg/kg/ H) 1%, P B X OMEMTFHRFELEE L, KEXHET S
ETRIND, T TAXTa—ABbANTHLN., HIEANL VIR,
FLNR OB E I THROJRER & 722 D /BN H D, W< DNDFEFNIZIB N T
(X, FAEAEHI 23 & 2 23 TR & AP & 2 L 72y UDCA 7>, UDCA & 7 /) 74 %
Va— VgL OMAGOE TEREN RIS ST, a— L RIT FXR O
UAYy RTHY, FIRICEBIT D CYPTAL OIFE 2K T &, FEMEZ RS 3
-hydroxy- A 5-bile acid @A Z fiil 4 2% & [IRFIZ, AT O FRAVI AT 0 I %
5.z %, 1B . 3 B -hydroxy- A 5-bile acid D 4%k & [FFFIC ., FTFHERER A
IEFLEREOREREEWICT X TORFICA LI, BRIV XA
LERAOND, TD L, TN O OBEIIKT LA — WA ERREIEZ, K
T ME— DRI T 5 AT O BV 2 [R5 5

578-579 ~—
A 4-3-Oxosteroid-5 3 -reductase (AKR1D1) deficiency ®IHH NIZLL T Ol H
D,

Treatment of this disorder with oral cholic acid (5-15mg/kg body weight daily) has in
most patients resulted in clinical and biochemical improvement, resolution of
jaundice, and normalization in liver function tests, provided that therapy was initiated
before significant liver damage occurred. Use of UDCA was reported not to be
ineffective, but it has been used in combination with cholic or chenodeoxycholic acids
in some patients. In theory, cholic acid is best administered as a divided dose to

10
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optimize downregulation in bile acid synthesis. The presence of the A4-3-oxo0-bile
acids in urine should be monitored and the dose titrated according to biochemical and
clinical responses. In a few patients, cholic acid has failed to reverse the liver injury;
this was likely because the diagnosis and end-stage liver disease.

B a— VBRI X AARE DO (5-15mglkg/ H) 11X, T A EDBREICE W
T, BRI X O LR sE, FEORE, IFERERAEO IEFE(LA A bt
ZHE, FELWHEENE Z 2R1ICIRENH SN2 ¢ 2% 75060 T
%, UDCA Offi IZHEZ) T & d SN2 h, MAOBEITIE, 2 —b
MeET X /7 TAF v a—LikEDOMABEDOETUDCARMER STV D, B
i by BHEBA RO 2 RELT 57200 a— VRS 1X, SERGPKE
THD, IRHIZEIT D A4d-3-0xo-bile acid # B L, AEALFH G & 5RO S
IS CTMER S LR dniT e b2, —HoBHFIZBNT, :f~/vﬁ/‘° &5
FFREGOBIE N R R o7, 2T, AR ONTEE OEITHIZZH
NHEL S NT-T-b EEZ BN D,

2) Clayton, P. T. (2011). Disorders of bile acid synthesis. J Inherit Metab Dis (2011)
34:593-604.
600 ~X—
Oxysterol 7a-hydroxylase deficiency (including one form of hereditary spastic
paraparesis)
The first two reported cases of oxysterol 7a-hydroxylase deficiency presented with
cholestatic jaundice in the first 6mo of life (Setchell et al. 1998; Ueki et al. 2008).
Examination revealed enlargement of the liver and, in one case, also the spleen. Liver
function tests showed elevated ALT and alkaline phosphatase but normal y-GT. The
liver biopsy showed an established cirrhosis. In the first described case (Setchell et al.
1998) the prothrombin time was prolonged at 41 secs (only dropping to 19 s after
parenteral vitamin K). On treatment with ursodeoxycholic acid, LFT’s deteriorated.
On treatment with cholic acid (15 mg/kg/d), there was no clinical improvement but the
plasma bilirubin and transaminases improved slightly. The infant required a liver
transplant but unfortunately died post-operatively. In the second case (Ueki et al.
2008), the prothrombin time at presentation was normal. The infant was treated with
ursodeoxycholic acid (15 mg/kg/d) but there was no improvement in liver function
tests and he was referred for liver transplantation. Unfortunately, liver function
deteriorated after an episode of infection and the infant died at the age of 11 mo.
FHR AT =)V Tart FrFx T —BREE (BARMERMESEO 12 5T)
RONZHE Sz 2 FERNE. £E% 6 22 HICB W T 9 S REORERZ R T 4%~
AT Ha— )V 7a-t Ra ¥ 7 —¥RBIE TH > 7= (Setchell et al. 1998; Ueki et al. 2008),
MAEORR, 2 Bl bIFERPALN, 1 FITIIMES 257, IT#aERA Tt ALT
BEBLOT AV RAT 7 2 —EEEEZ R LN, yGT EIXER Th o7z, FAERIC
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BOWTHFEE N EERZW Sz, A 1H1H (Setchell et al. 1998) Tik, Ym hr v
VIFIZ A1 B LR L T (EX I KOEROELEHRD 19BETLMATIRALT),
UVY T AR a— Vg G%, IFEEREMITEA L2, = — LE (16mg/kg/day) &
H#IF, BRIEROUGEI AN, MY v e & F T AT I F—EN b
P E L, 2O RIIIFBAE Z 61T L7223, a2 N BiF%kELT Lz, 2 #lH (Ueki
et al. 2008)ICKB T HBLEROT v hr U EUVRHIZER Chole, ZOBRIFUvALYT
F ¥ a— LEg (16mg/kg/day) TIRFET 2 bIFEEMEMOLEN R N2> 7o
IR G & e o 7oy, FRE7R T LT, IFRRE S e AR b L, s 11 » H THET L
7=

< ARIZBIT D EHRELE >
1) #4871

(4) FRNIMBEFEOBIETA KT A4 2 ~OFLHAR L

<WBNCBTDHA RTA %>

1) 47 L

<HARIZBFDHA RTA %>

1) BEAERCH (A AR RAGH B e B AN R E LRI 2)

(5) BEENEITIRDAH T oG RRERAE N OV EERME HZEE (k
) iz HoNT

¢ (1) LA

i}

BEFEFTIZa—NABEFEHA LI T 2#®THDH, ZOXEF THEH I
TWDHa— L BIIRETH 5,

1) Kobayashi et al, Pediatrics International (2000) 42, 685-688

<3 B -hydroxy- A 5-C27-steroid dehydrogenase/isomerase K{EJED 23 5%k A &
il >

A [alFk % 1. 3 B -hydroxy- A 5-C27-steroid dehydrogenase/isomerase K +8/iE D 23
DN ZHEBRFICOWTEHET 5, ZEREESRKREBIEO B ARIZEB T D H)E
ks THY 6, L1 FEROBIHAEORE TH 5, RENKEIL., BEO/NEY
2> B RN T TR S VT ERIRAY - AL PRk e . By (/2 74 %
v a—)Lfg (CDCA), 22—/l (CA). VYT Ax T a— g (UDCA)) #%
AEEDHNRIZHONTTH LH.4 2 HIFIZHT72 5 UDCA B HITEFE D ALT I &
U ) Ve MEz B S BEHETREOSE L o7, CA & CDCA
PFRBIEITRE Y L v B IR B R EE SE LT,

2 ) Nittono et al, Pediatrics International (2010) 52, e192-€195

<& O MHEeRTEE 10 FRx T, @R 2 WA HE L7 3B -hydroxy- A
5-C27-steroid dehydrogenase/isomerase X {8 & >

JRRI AR O RMETFEB OO/ G RmBIE 25 TE R EBEN, T A
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s~ N777 44— <vAAXT7 far A MY — (GC-MS) HIEE 2 IZLDIR
AR ER Sy AT K W . 3 B -hydroxy- A 5-C27-steroid dehydrogenase/isomerase

(3B8-HSD) X1 1 O RMEMFRAH R EE (IEBAM) & 2ZWrainl, ia
e LT, —IEHBTHL /) TAFa— ik (CDCA) BLPa — Vg

(CA) ORNFE% 10 AT o 7o, B OB ERFIEDO % AL 7RI ITFHERE A
M7 7 =71/ b7 27=7—F (ALT) i, eV ey (T-Bil) fA
IZIEFAE S HEFF S U, 38, 7a-dihydroxy-5-cholenoic acid & 38, Ta, 12«
-trihydroxy-5-cholenoic acid I3 L <& F L7z, BFIL. 10 £/ 0B B M
HlCREERB R 1A L1 A2 HPELT,

(6) Lo (1) 226 (5) ZEERCBEBEDZYPEIZHONT

< BEEAEE « IRITONT >

1)  KRETORKRIL THE—BFE KB L 2 EAERCH R EE, FFREO Ik,
JEWGfE, EITEEEEZ IO OEHEZRSBED O b,
Zellweger JEEREA XY N T AE G~V X2 Y — AJFIZXT 58
WiE] Tod 57, Limitation of use DIHH IS H D K 9 IZH —FEFE KH
2 X B BEH ER A B E KO Zellweger JEMEREARYT N T A& ETr
VAT VY = DRI T DA OIS I T D et & BRI L
TWAW, B—FEEXRBICLYEHBREFEO —>Th o CTX (FZ£E
RIS L AR R B X OEMRR RIS BT DR A WL IH T E AR R ER &
T LBEEMERERBERES TH 5, 2 — VERITIEM R FRYE IR IS X
LCOBRERNTH o725, CDCA(750 mg/day)iE CTX OMifRZFAE L O
FEMBFERERZSGE LD, BFEEE LTHEINL TS, (Nieet
al. 2014, Setchell, K. D. R. 2014) £ T D # 15 (Berendse, et. al, 2016)(Z
BWTHREINT 19 4D Zellweger JEBEREEEIZX L, 9 » HE DR
A CoO CARRMRIT, BT LZFE-RE DR Zellweger SEMEEE BT 1T
BWTHEFEBEAERMG G EELZ R Lz, LarL, EITLEHRELZDRRE L
7= Zellweger JEEERFIZ L > T CABREITHEERZENE D720, bt
FTARZIThHLEREL TS, 2, BRKERS~OEELZIRDICIE
9 A TIFEWE, A%OIEREITHEEZEZOND, BLEICEY, BRKT
D FGR DS ONE N T O R IR I IE % 85 A 58 RYERA I B ACHH 2 50E | 28
M 7R hAE - T H D, (Gonzales et al. 2006 and 2009; Setchell 2014;
Sundaram et al. 2008; Mizuochi et al. 2010)

<HEHLEHE - HEIZSDWT>

1) 2hiE - WROBEICHEH LB, KETORBHNETIILEMEL X
OHEDMEDHESL L TWRWIEHE N L W=D BRIN TORAZR I VEN
TOEKRMIE 28, TFEh R /DR sANISK L CTaE ., KA 2 (KE
lkg H720 a— LRl L CThH1bmg%x 1 HEEL LT, 1 H1EFEHZRNL
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. bLLIFT1IH2EHESVICHRERIKAKRSG TS, k., BFOR
REIC L - CHEEHIKT 52725, 1 A 50mg % FEIS T, &K 500mg % # %
RN &L YL B TH %, (Gonzales et al. 2006 and 2009;
Setchell 2014; Sundaram et al. 2008; Mizuochi et al. 2010)

<KMWL E STz T >

1)

RKIZIB W CREEAEREETH S, (Gonzales et al. 2006 and 2009;
Setchell 2014; Sundaram et al. 2008)

4. FEhii T _XERBOME L LD HER

1)

)T a— VNG OU Y B ek

5. fifi %

6. % LHk—&

1.

Clayton, P. T., J. V. Leonard, et al. (1987). "Familial giant cell hepatitis associated with
synthesis of 3 beta, 7 alpha-dihydroxy-and 3 beta,7 alpha, 12 alpha-trihydroxy-5-cholenoic
acids.” J Clin Invest 79(4): 1031-1038.

Fischler, B., K. Bodin, et al. (2007). "Cholestatic liver disease in adults may be due to an
inherited defect in bile acid biosynthesis.” J Intern Med 262(2): 254-262.

Gonzales, E. (2006). Déficits héréditaires de synthése des acides biliaires primaires : effets a
long terme d'un traitement par 1’acide cholique. MD, Université Pierre et Marie Curie.
Gonzales, E., M. F. Gerhardt, et al. (2009). "Oral cholic acid for hereditary defects of primary
bile acid synthesis: a safe and effective long-term therapy." Gastroenterology 137: 1310-1320.
Kobayashi, M., M. Koike, et al. (2000). "3beta-hydroxy-delta5-C27-steroid
dehydrogenase/isomerase deficiency in a 23-year-old woman." Pediatr Int 42(6): 685-688.
Mizuochi, T., A. Kimura, et al. (2011). "Successful heterozygous living donor liver
transplantation for an oxysterol 7alpha-hydroxylase deficiency in a Japanese patient.” Liver
Transpl 17(9): 1059-1065.

Mizuochi, T., A. Kimura, et al. (2010). "Molecular genetic and bile acid profiles in two
Japanese patients with 3beta-hydroxy-DELTAS5-C27-steroid dehydrogenase/isomerase
deficiency."” Pediatr Res 68(3): 258-263.

Molho-Pessach, V., J. J. Rios, et al. (2012). "Homozygosity mapping identifies a bile acid
biosynthetic defect in an adult with cirrhosis of unknown etiology." Hepatology 55(4):
1139-1145.

Nittono, H., H. Takei, et al. (2010). "3beta-hydroxy-Delta(5)-C(2)(7)-steroid
dehydrogenase/isomerase deficiency in a patient who underwent oral bile acid therapy for 10
years and delivered two healthy infants." Pediatr Int 52(4): e192-195.

14




IV—32

10. Seki, Y., T. Mizuochi, et al. (2013). "Two neonatal cholestasis patients with mutations in the
SRD5B1 (AKR1D1) gene: diagnosis and bile acid profiles during chenodeoxycholic acid
treatment.” J Inherit Metab Dis 36(3): 565-573.

11. Setchell, K. D. R. (2014). Disorders of bile acid synthesis and metabolism: a metabolic basis
for liver disease Liver disease in children. F. J. Suchy, R. J. Sokol and W. F. Balistreri.
Cambridge University Press: 567-586.

12. Subramaniam, P., P. T. Clayton, et al. (2010). "Variable clinical spectrum of the most common
inborn error of bile acid metabolism--3beta-hydroxy-Delta 5-C27-steroid dehydrogenase
deficiency." J Pediatr Gastroenterol Nutr 50(1): 61-66.

13. Sundaram, S. S., K. E. Bove, et al. (2008). "Mechanisms of disease: Inborn errors of bile acid
synthesis.” Nat Clin Pract Gastroenterol Hepatol 5(8): 456-468.

14. Terazawa, S., A. Kimura, et al. (1998). "An infant with 3 beta-hydroxy-delta 5-C27-steroid
dehydrogenase/isomerase deficiency presenting with typical neonatal hepatitis syndrome: the
first Japanese case.” Acta Paediatr Jpn 40(6): 638-640.

15. Ueki, 1., A. Kimura, et al. (2008). "SRD5B1 gene analysis needed for the accurate diagnosis
of primary 3-oxo-Delta-steroid 5beta-reductase deficiency." J Gastroenterol Hepatol.

16. Yamato, Y., A. Kimura, et al. (2001). "3beta-hydroxy-delta5 -C27-steroid dehydrogenase
deficiency: diagnosis and treatment." J Paediatr Child Health 37(5): 516-519

17. Orphacol (cholic acid); EUROPEAN MEDICINES AGENCY

http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/001250/human

med_001419.jsp&mid=WC0b01ac058001d124

18. Nie et al. Orphanet Journal of Rare Diseases 2014, 9:179. “Cerebrotendinous xanthomatosis:

acomprehensive review of pathogenesis, clinical manifestations, diagnosis, and management”

19. Berendse, et. Al, J Inherit Metab Dis, 2016. “Cholic acid therapy in Zellweger spectrum
disorders”

20. Clayton, P. T. (2011). "Disorders of bile acid synthesis™ J Inherit Metab Dis (2011) 34:593—
604.

21. Mizuoci, T., A. Kimura, et al. (2011). “Successful heterozygous living donor liver
transplantation for an oxysterol 7a-hydroxylase deficiency in a Japanese patient.”, Liver Transpl.
2011, Sep;17(9):1059-65.

22. Je RVEMIFERAH R EIE BRI RT4 >~
http://jsimd.net/pdf/guideline/BAM/Inborn-Errors-of-Bile-Acid-Metabolism_guideline v3-2.pdf#s
earch=%27%E5%85%88%E5%A4%A9%E6%80%A7%E 8%83%86%E6%B1%81%E9%85%B8%
E4%BB%A3%E8%AC%ID%E7%95%B0%ES5%B8%B8%E7%97%87%27

23. Cholbam ¥R 3C#

24. Orphacol SMPC 3555

25. Orphacol SmPC 7 7 > X5k

26. Orphacol SMPC K ik

27. Kolbam SmPC Z£5E

15



http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/001250/human_med_001419.jsp&mid=WC0b01ac058001d124
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/001250/human_med_001419.jsp&mid=WC0b01ac058001d124
http://jsimd.net/pdf/guideline/BAM/Inborn-Errors-of-Bile-Acid-Metabolism_guideline_v3-2.pdf#search=%27%E5%85%88%E5%A4%A9%E6%80%A7%E8%83%86%E6%B1%81%E9%85%B8%E4%BB%A3%E8%AC%9D%E7%95%B0%E5%B8%B8%E7%97%87%27
http://jsimd.net/pdf/guideline/BAM/Inborn-Errors-of-Bile-Acid-Metabolism_guideline_v3-2.pdf#search=%27%E5%85%88%E5%A4%A9%E6%80%A7%E8%83%86%E6%B1%81%E9%85%B8%E4%BB%A3%E8%AC%9D%E7%95%B0%E5%B8%B8%E7%97%87%27
http://jsimd.net/pdf/guideline/BAM/Inborn-Errors-of-Bile-Acid-Metabolism_guideline_v3-2.pdf#search=%27%E5%85%88%E5%A4%A9%E6%80%A7%E8%83%86%E6%B1%81%E9%85%B8%E4%BB%A3%E8%AC%9D%E7%95%B0%E5%B8%B8%E7%97%87%27

IV—32

28. Kolbam SmPC 77 &
29. Kolbam SmPC K1 V35

Zh
CI=]

16




