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The Korean Association for the Study of the Liver

1M EfAZE 2T MAHAOIM Aldeh HH HAOM ALT =X &5 A4S 20 7t A 278 #2
L RSIRACH. S| acts T2 D, TESIAS W E0] 22 IAUACL B2 &, HHls ot S
1, o=, oHoILt ATAE =882 BlACh Sget 7 FEo| HHEH2 QAL
L Ol= Aldgh HAR Zot= CHEoF ZUACEH
WBC 5650 (57.1%)/uL, Hb 14.1 g/dL, Platelet 120X10°/uL, Prothombin time 13.7 sec (75%, INR 1.21)
Total protein 8.1 g/dL, Albumin 4.8 g/dL, Total bilirubin 1.21 mg/dL, Direct bilirubin 0.57 mg/dL
AST 131 IU/L, ALT 196 IU/L, ALP 97 IU/L, GGT 367 IU/L, HBsAg/Ab (-/-), anti-HCV (-), FANA (-)
AFP 244 ng/mL, Serum copper 22 ug/dL, Ceruloplasmin < 3.0 mg/dL
ZtZ2 0t AAE Liver cirrhosis with splenomegaly, Fibroscan: 26.3 kPa (IQR 5.3 kPa)
O| 2txtel TITH 81 X[=0f Cisl YOt ZELICE
Key messages
o T2 BN 0l 0|40l Y S2 AFWSO| UL, AP Sa2 SUstE 2 TE FS ¢
282 oyele 4+ 9Urt
o Y2 T HMZRE THO| o2 &Y, o8, =X A W otf AT gHA JM2aSS SEol
of EHChotCt,
o L2 7H 7|S0| =& ZRSIE2 2| HiES SAL 845 AASts AHE AMES F7IHL K=
ot BL{E7I ERSICt



24 A2t 29U copper & 155 ug
LA HAMY =EUW copper & 270 ug/g dry weight
S AL : Kayser—Fleischer ring (KF rings) & &4

1. serum ceruloplasmin 10 g/dL O[5t (‘B4 StetX|2] 50%0|5t) (gray zone : 10 — 20 g/dl)

2. 982 &%t KF ring =0I

3. 24 A2 2O copper BIEZF 100 ug 0|4 (gray zone : 40-100 ug)

4, UZZE AAMOIA ZHH copper & H 250 ug/g Ol4 (gray zone : 50-250 ug/g)

5. ¥ A |TX =

1o A T O SUIX|ZE Y == QA ZF M-S oA S & Oldiste dsiM TIEHS
SioF gtL|ct. Ztof =8 Oi7|= scoring ¥ (REUeta, 28 1) O|L ML HA2|EFS HSSt= L™
Ol= Ztetel, a8 2) S0 ALLL, e ARt 20| E& T ceruloplasmin S=7F 50% Ol =i KF
ring O =QIe|H T FCHS & 5 UAFLCL = 20= 23 FTX AR 7SS RXI2E OFA7EX] oHA| 7¢
A2B 2 JHO0| gl SXO|AH /X HARLS &9 FEH2 FO|E LT}

Q2 ¢ Exiet BHE |FHX Ho[= ofEst AS0| ASNA?

&2 19938 ATP7B RZAALO| HO|Z7F AUS0| M2 QLA O|F X[FTX| 2 6000{7H2| 2tE |FHA
HOI7F HEuE[ELch HEHQ |REXE MAASHA =2t H1069Q HO[A sAQI0|AH E0|= R778L H
OlE & & U1, $=0ol Z<2 R778L, A874V, N1270S S0| HEXNCZ L4El FTX} #HO|YL|CE LT
FHE2 WY o 309, RUA HlEE 056% 2QIAt Hles 90  oF Hoz Yo Usd, I oF
M= EQIX Bzt 51HY of ez FHEO RYEO & O =2 ARLE oL

2| Xtz ™A HAHATP7B on Chromosome 13q14.3-g21.1; Direct sequencing (21 Exons)] Z1b Of2fi<]
HO|7} =l | ASLICH

ATP7B Gene Mutation: Detected (Homozygous) : R778L
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A F7HXE 2208 2A=Ql trientine 1t D-penicillamin & &% @& copper & M7t it
Zn) 47 FO0E 3t S5E AHSte L0 US = USLLCL 71 MSEH2E D-penicillamin &
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Q4. O] EXt2| X2 T ZLIEY2 O{EH Enta?

rlo

X2 Al 7t O|&XQl XAt BLIEE 2 serum free copper 2 F81}F LFT o F&3ALICE SHX|TH serum
free copper 52 VMU E FHO| Z7I5SIEE, serum holo-ceruloplamin =& &AM ZHHHSZE A
A5to] ZEBLCE & copper =AM ceruloplasmin 2% copper =& A A=, 3 AFEEE
HAsHY dHOoZE= HES holo-ceruloplasmin =5 Has| -7 o{E7| 20 LAoM HESH=O|
Hoto] ASZL|C EDE 24A|2E ARHO|M copper HIEE E= A= =30 ELCh SHXRH C7F =7| K22
oFgBlo| SOI7IE ABORO| HIZZO| AAstT, T3 HANOZ 24A17t £BS B Che 0| HX|E o
OtM, ZIE s{Ast=0 F2E agtLch o7 e-dsto] S0{7tH SHR0| 200-500 ug @& HiZS =E=Z
S
Of BHAtOl HR 24 A[Zh &BI9] F2| HiES o2t Z0[ {AISIAL 0|0 Wt Zt7|sHA =KX= FAF ¢
ot £l 3 9 FH S JASE HA 2TEJASE &€ = UASLUCL Bits o33t Z2EL ot

lab Initial 3 month 6 month 1 year 2 year

24 hr urine Cu (ug) 155 757 441 338 356

AST (IU/L) 131 72 38 37 41

ALT (1U/L) 196 128 57 61 63

T-Bilirubin (mg/dL) 1,21 0.72 0.64 0.78 0.57

Ceruloplasmin (mg/dL) <3.0 <3.0 <30 <3.0 <3.0

Cu (ug/dL) 22 13 13 11 10

AFP (ng/mL) 244 - - 19.6 84

fibroscan (kPa) 26.3 - - - 10.5

Tx : Trientine (per day) 1250mg 1250mg 1250mg 1250mg

Zn acetate (per day) 100mg 100mg 100mg
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2 1. Scoring system developed at the 8th International Meeting on Wilson's disease, Leipzig 2001
(From EASL Clinical Practice Guidelines: Wilson's disease 2012)

Typical clinical symptoms and signs Other tests

KF rings Liver copper (in the absence of cholestasis)
Present 2 >5x ULN (=4 pmol/g) 2
Absent 0 0.8-4 pmolig 1

Neurologic symptoms™ Nomal (<0.8 pmol'g) -1
Severe 2 Rhodanine-positive granules® 1
Mild 1 Urinary copper (in the absence of acute hepatitis)
Absent 0 Nomal 1]

Serum ceruloplasmin 1-2x ULN 1
Normal (=0.2 g/L) 0 =2x ULN 2
01-02gL 1 Normal, but =5x ULN after D-penicillamineg 2
<0.1glL 2 Mutation analysis

Coombs-negative hemolytic anemia On both chromosomes detected 4
Present 1 On 1 chromosome detected 1
Absent 0 No muftations detected 0

‘TOTAL SCORE Evaluation:

4 or more Diagnosis established

3 Diagnosis possible. more tests needed

2 orless Diagnosis very unlikely

“If no quanttative liver copper available, *tor typical abnormalities at brain magnetic esonance imaging. KF, Kayser—Fleischer; ULN, upper limit of normal,

23! 2. Approach to diagnosis of Wilson's disease in a patient with unexplained liver disease. Molecular
testing means confirming. (From AASLD PRACTICE GUIDELINES, Diagnosis and Treatment of Wilson's
Disease: An Update 2008)

Unexplained liver disease

Serum ceruloplasmin (CPN); 24-h urinary Cu; slit lamp examination

KF rings present KF rings present KF rings absent KF rings absent
CPN <20 mg/dL CPN >20 mg/dL CPN <20 mg/dL CPN <20 mg/dL
24-h urine Cu >40 mcg  24-h urine Cu >40 mcg  24-h urine Cu <40 mcg* 24-h urine Cu >40 mcg

| | |

Liver biopsy for Liver biopsy for histology —sep Liver biopsy for
histology and Cu quantification

Cu quantification
< 50 meg/g dry wgt /
/ 50-250 meg/g dry wgt

Other diagnosis
r'y
7]

>250 meg/g dry wgt <250 mcg/g dry wgt >250 meg/g dry wgt

Molecular testing

@

A J

< Diagnosis of WD established
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