Toho University

Treatment of patients with neurologic
Wilson disease

Norikazu Shimizu, M.D.
Associate Professor,

Department of Pediatrics, Toho University School of
Medicine, Ohashi Medical Center

Tokyo, Japan

Dr. Samuel A. K. Wilson
1878 ~1937

scrl about this disease at 1912 in Brain

b Llrstwersiny



WllSOIl disease
Autosomal recessive disorder based on inborn error of copper

metabolism
* Incidence: one in 35,000 to 45,000 in Japan
*  Chromosomal locus: 13g14.3
* Gene: ATP7B

» Pathophysiology: reductions in the biliary excretion of copper and
copper incorporation into ceruloplasmin

*  Onset age: 2 to 50 years old

 Clinical symptoms (triad): liver cirrhosis, extra pyramidal signs,
Kayser-Fleischer rings

* Biochemical features: low serum ceruloplasmin levels, elevation of
urinary copper excretion, elevation of hepatic copper contents

¢ Treatment: copper chelating agents, zinc, low copper diet, liver
transplantation

°  Model animal: Long Evans Sinnamon (LEC) rat

Phenotype of Wilson disease
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Hepatic type
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Neurologic type
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Hepato-neurologic type

Presymptomatic type




Basic strategy of treatment for Wilson disease

1. Copper chelating agents
D-penicillamine
Trientine

2. Zinc

3. Low copper diet

4. Liver transplantation

5. Others
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D-penicillamine
e The first choice drug for Wilson disease patients in Japan
e The chelating effect of this drug is excellent

« Dose: 20-25mg/kg/day, it should be given at least 1 h before
or 2 h after meals

e Various side effects appear in 20-25% of patients

* Some patients develop neurological issues or demonstrate a
worsening of their symptoms in the early stages of
treatment
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Trientine

e The second drug of choice for the treatment of Wilson disease

o It is usually used when D-penicillamine has to be withdrawn
because of the occurrence of severe side effects

* Dose: 40-50mg/kg/day, it should be given at least 1 h before or
2 h after meals

« Neurological worsening is less frequent than D-peniciallamine

o It has few toxic effects

e Elaiversity

Zinc acetate

o Zinc blocks intestinal copper absorption by inducing
metallothionein synthesis in mucosal cells

o Zinc protects against copper toxicity in the liver by promoting
non-toxic metallothionein-bound form

« Dose: 75-150mg/day (children : 50-75mg/day), it should be
given 1 h before or 2 h after meals

* [t has no severe side effects

o Ttis too slow acting to optimal copper metabolism
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Most important problem of treatment for Wilson disease
patients with neurologic impairment

— neurologic worsening by drugs
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Frequency of neurologic worsening

o D-penicillamine: 30-50%
o Trientine: 20-25%

» Zinc: No neurological worsening, but too
slow acting
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Case 1

* (ase: 13-year-old boy

e Clinical coarse: When he was 12 years old, dysarthria and
gait disturbance occurred. He was diagnosed as Wilson
disease by another hospital, and treatment by D-

penicillamine was started. Two years later, he came our

hospital.
b Undversiny
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Case 1
Symptoms
dysarthria T —
tremor / —
gait disturbance/-\ )
psychiatric symptoms - 1
diagnosis
Treatment D-penicillaming 600mg/day
Age I I ]
13Y 15Y 21Y
by Unibugdey
11



Case 2

o Case: 9-year-old girl

* Clinical coarse: When she showed dsyarthria at 9 years old.
She was diagnosed as Wilson disease, about 3 months later
from onset. Although D-peniciallmine was started soon, it
had to be discontinued by rash. Then zinc treatment was

launched.

Case 2

Symptoms
dysarthria /
dystonia —
gait disturbance -~

rash /\
diagnosis

Treatment [ D-lenicillamine 150mg/day

| I I
Age 9Y8M 10Y 10YSM
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Case 3

Case: 13-year-old girl

Family history: Her mother is Wilson disease

Clinical coarse: When she was 10 years old, micro hematuria
was found. Dysarthria and finger tremor appeared at 12

years 9 months old. Then she was diagnosed as Wilson

disease.
Tt Unidversiey
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Case 3
Symptoms
dysarthria //' \|
tremor /—————\,
dystonia N\
hematuria | !
rash [\
diagnosis
Treatment [D-pehicillamine 300mg/day
| Trientine 2,000mg/day |
Age | [ !
g 10Y 12Y 14Y
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Case 4

* Patient: 10-year-old girl
o Familial history: elder brother is Wilson disease

o Present illness:

When she was 9 years old, hematuria was detected. A few
months later, dysarthria, tremor and clumsiness were
appeared and progressed. She was diagnosed as Wilson
disease and treatment by D-penicillamine and trientine.
However, her symptoms were progressed in spite of
treatment. Then she was bed-ridden before admitted to our
hospital.

Brain MRI (T2WI)

. Tobe Unbvoosiny

17



Clinical course before admission

12/26 1is 211 : - 2/12
Symptoms
dysarthria ___-—
rigospastisity
dystonia

gait disturbance

rash

fever

Treatment

D-penicillamine

Trientine

Hospital course

2/13 3/1 4/1 5/1

Symptoms
dysartieia D O S
rigospastisity
dystonia

gait disturbance |
Treatment
Trientine
Zine
Baclofen

Diazepam




Discussion

20

Sometimes neurologic worsening by D-penicillamine is
irreversible

Sever neurologic impairment may not be recovered by zinc
mono-therapy

Neurologic worsening by trientine was relatively mild and
reversible |

The combination therapy with trientine and zinc may be
effective for sever neurologic impairment of Wilson disease

Tl Elpivarsiny

Proposal

o Mild cases

— Trientine mono-therapy

o Moderate and severe cases

— The combination therapy with trientine and zinc

21
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B-36 BEFEBFREE
microPET imaging Ic& B AV T ARETIVI VA ZEEH BV AF U V4R,
T AT 1 5 LOtRBEEDMRIEE

D RBRMIIARERMER FOENERRE, PELERET DT A AV Y INERRE Y 2 —
ORHE 24 '°. W 353 B HR' T8 %' HH B NE BELS B #KE2
e BKR

(&8 - BH) A7 ARRAIMEEATH S ATPTA DRBIC KX D AU ARSHEOMBENKBTH S,
L AF Y VRO TR K 2HENMTDNTE D, blood-brain barrier i K O FAN NS v FENB 0,
PR HESERNZIRIEZ UL o e SDFL— MEITHZ VAN T 4 5 LEMA\OIFEEEZNETE T &N
HRFEEThTWS, YRITEERLZ | BARRICBOLTEHAICK VEEKREROWRELZRD TS, SHEbAD
N, ERAFIUE YAV T 45 LRBREOUMRZEBRVICHERET 570, U REBCTNA
PET #1701z [51E) CBH/He ¥ U AB LU A /I AIRETIV U AD 48, Mo A2@R LT,
64Cu DA ZEFHIRDLFFE L. FO% microPET £EBICTRE L~ YA ZaY bu—)UEte Lz, —7h
DIFFEICIE Y ANV T T L& 100mg/kg ZRIME L UTHEBENIRS L. 0% 64Cu ZEBRICETE LU TR
BERiT-oTre ER] oY ho—VBTIHIZ LA LD 64Cu BAFICER U, IERD S HILEN—EHEH
HED S NIz, IBEHTIINEENICERL 64Cu DEBIERTER, TR CHIIYATHEIIR
YATCLRABDOBRTH >z, (B VRIVT 45 LIC K3 PIRAESIEREIER I ATP7A OBAE X 3R
RICETTED., AV TRACBTHHABEDOMERZEMNT R TH >z, Menkes RIEMFHRABK
FEERTHHH, HE, BHER. BHRBECLD FROUBNMESND LW MELRD B, %I O5L3R
HBRRETHEHN., TORBELTERF IV, JANVT 45 LHAREE CAF Y VHEMEEL O
B L EZ bRz,



B-37
Menkes 5% B & 2 B 18 #t 3F W B8 @ Lysyl Oxidase 5&E & I 0 ¥ 3
Diethyldithiocarbamate(DEDTC) M%hRDI%ET

WRARZER /DRM
OFEAR f7. R THE. B8 KE DI EH BRE EF

[E#9] Menkes 7 80Hfi % ATPase (ATP7A) BETHREIC X 3 EXKEFRMBRERRBTH S, ATPTA I3
BN THIOY A B2V S DV IEANDIREE T > T b, DVIEOMII O mIEEEL LT, Mgy
WEND, ATPTA BRIBL T3 Menkes JBHIIE T, SOMBINAND WIS LU Lysyl Oxidase (LOX) &
COFREEEOETMEL, HRZIC X ZEETHER - BEMEREET %, Menkes i5EE TIXIE
ROMRERT-> T, IV DEAOTIRE I HE Uz, TS DMERIEH U TR LEIEP T, o
T. Menkes JIBHIC B TIRIBSE LIz E A DL DHRER MKMEM 2B s 85 LHABEETH
%, BAIZLIEIIC Menkes JEETIV D AT, il L f8784:F L— b #l Diethyldithiocarbamate (DEDTC) O
85 BRI T OMOEIC BN TH S C L ER LTz, SE. Menkes fRHEHE &7 RMESEMRE AV
T DEDTC DEMMEIC DV TRET Uiz, [HHE] WHEAZE TR, HRELUEBREL T3 b ERREST
fRaRER Uiz, Menkes f588% 4 fIB X UER b M MRHESNR O3B ZEBHESEHTEELEDL,
DEDTC 0.2 p M¥RIN, SUIEIRINT 48 BFRIISE Ui, T 0%, H5E FERBIL EEF O LOX &%
LT, £, HIFAMSREE 2 RE Lz, [K3R] DEDTC EHRmOEE. Menkes fREBEBHESEHI O R
LEPO LOX EH B E RN THEBEIIED o7, LA L. DEDTC DEMICEL D LOX EHE ER L, X
BeER b ikol, —F. MBMHETIlIC 354 Tld DEDTC Hinic & 5 LOX 1&MED EFIEFRD
Lo e, SIIEASTIEE O RIZHEROME & FRRIC Menkes 7B S MEFIR TN L N THE
B %R LT, DEDTC ERhnssithod Menkes /R #IFuSH & B 1 DEDTC AN Menke FHIRRSTRAE I HEX
THRAT BERMED SN ERRZE TR ah oz, [EF5] Fihc DEDTC 2 LT Menkes #EEER
MBS LR, LOXEo%mENED Shlz, ThbBHIROY A NV IVIKERBL TV 285
DEDTC &5& LT, dNVIHRNICEXE N, TWSABERTH S LOX LA L. LOX EleRETEL#E
AbNiz,
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EXAF I VBRI RICEHAE Menkes IRDBEICH T MBI L EIVE
v EEDZE(L

Do) ENLRE BRI v 2T B BRI, WU R BEEREER
Om %K', RE ¥F° g 28!

(lZU®Ic] Menkes 5 (OMIM # 309400) & X S MRIRIC X 2 e RERABMAREET. RLGHS
BEEROEEMETLTHED ., BEWEEE, EThPhEaEEECHERRELRERZRT 5, MIEEE
PO e AF D VERDIER B ENRITORRETH D . HEEHROBMIC K - T, response B &% %,
(H#] & XF 2 ERiR#RTH#IC Menkes IROBEIC BT 2 MAEALE L CVE VBEOELEBRRTT 5. [
] PFFNERIGTE A Menkes T H 2 LERRNICBEI SN TH L. BEFRE. HEEBEETIRS 2
WA THZ SN 29 N\OBETH -/t BEORET— ZRELTHVTHLINEY Y —
ME%AMEICUE Ul, a9 HTIE PASW Statistics 17.0 2T, Wilcoxon REEFT - Tz [HER]
BWE 5 B VIR RER O MELE O T E D ERHEEEZ 34.6 = 155 mg/dl. BuMER 7.2, BRERX
65.0 mg/dl (n=28) TH > 7z, HFHROILIRTHME-AFHERZEMI 16.8 £ 9.0 mg/dl, BU/IMEIX 84, BK
i 41.2 mg/dl (n=11) TH oz, 9T DT~ 2T Wilcoxon REFITo e & T A, BRI ML
PERIC T -7(P=0008), BWiRDH S VIMBFEROMEE/VE VBOTIHECEEFEZE 141205
mg/dl. BIMEE 0.5 BAMEIX 2.8 mg/dl (n=26) TH -7z, BEEZRO )V VEEDIE - EHEREMIZ 0.7
+ 0.2 mg/dl. B/MEE 0.5, BAMEIE 0.9 mg/dl (n=10) TH-Tz. 10 X7 DF— & T Wilcoxon BEEFT -
Rk TA, BERICIECVE VEBEENERICTS o2 (P=0.005), 2 AOBRETERMELELYIVE Y
BOMEMBRBICTA e Blc, Sz U LR L, £/, 1| AOBE TRIRERIRICBIBREOZLS
Ronkh ol EOHHLEDBRO, [F2B] L AF D UHOBRSICMELRL CILY VED
ENERICTN oM, ChIEI PV R TR EIMEEHETHIESR V-V IO L CEFUH—
LOFENEAF P VHOBREICL>TREENENILEELIDNS, LKL, TWVhAZBRETSHO
Vo VBB ERBRSEEEL, MBABE CVE VBOMEE FREEBREEAND B/-blc. B
RICHFEAE L )V E VBOMEDZES RS NIRWEFPR T - tRic BT LR T 3ELABND, B6R
POFBEIIENFTH S,
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Mitochondria

 Copber anspottent
L supproxide dismitase
L cvlochronie Goxidase b

Copper metabolism in patients with MNK
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