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REGIONAL Wilson'’s disease (WD) is an autosomal
PREDOMINATING recessive disorder caused by mutations in
MUTATIONS the ATP7B gene coding for the ATP7B
protein.
: ATP7B is a copper (Cu) transporting
% . transmembrane protein, in which more

il £ than 500 disease-causing mutations have

\ been identified.
R778 4
; 1 BB / g
D

Genetic prevalence

Factors contributing to discrepancy\
= Epigenetics
=  Metabolism
* Incomplete penetrance
* Missed diagnoses
\_ _4

Clinical prevalence

1/30,000
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(o Movement disorders ¢ Personality disorders
¢ Speech disturbances * Mood disorders

* Drooling ¢ Psychosis

\- Gait and balance disturbances ¢ Cogpnitive impairment

(o Kayser-Fleischer ring (common) "'

% ¢ Sunflower cataract (rare)

________________________________

I

(e Asymptomatic E
elevation of |
liver enzymes |

= Acute hepatitis i
* Acute liver failure 1
* Compensated I
liver cirrhosis i

¢ Decompensated i
|

I

I

I

Portal vein
1 Dietary

liver cirrhosis :
intake

NG 4

(i3 : 7 ) P
= Hyperpigmentation of lower legs = Osteoporosis
* Azure lunulae of the nails * Chondrocalcinosis
¢ Anetoderma ¢ Osteoarthritis
 Xerosis * Joint pain
* Acanthosis nigricans
* Subcutaneous lipomas
¢ Dermatomyositis

(O Primary symptoms
of WD

(J Potential secondary
symptomsin WD

* Glucose intolerance
¢ Parathyroid insufficiency
¢ Disorders of growth

* Cardiac arrhythmia
* Cardiomyopathy

(o Acute haemolytic
anaemia

xxxxxxxxx

(o Tubular dysfunction
» Nephrolithiasis and
nephrocalcinosis
¢ Aminoaciduria
* Hypercalciuria
L * Hyperphosphaturia

T Urinary K
excretion

_____________________

‘ (0 Menstmal irregularity
A I ¢ Delayed puberty

. J

[ [\ * Gynaecomastia
" l * Frequent miscarriage
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] Age and phenotype at diagnosis 70
n=673
e B . 60 4
<100~ E:'EPU“I‘: .
* Familial screening w 90— eurclogic _—
%.,. 2 80
L * Hepatological form 5 70~ 40 -
g 60+ "
, — T 50 _
g . o 40H 30
" —E gg : 20 A mmbwu&_:\
E 10+ o S —~<g -
Ll 4 fibrosis yer=" Sl > '.qp-O.
. = == R N T R R R e -t ST e .
010 M2 20 M40 40 510 Years after onset of symptoms 0 - : : e
Age at time of diagnosis -10 11-18  19-30 3145 >45
age at symptomatic onset

Table 1 Table 2, Clinical symptoms in Wilson's disease patients presenting with liver disease.
ble
Summary of neurologic symptoms at presentation based on 4 independent case series Author, Walshe, Stremmel ef al., Schilsky et al.,  Scottet al., Ferenci,
. ’ ) ' ’ ' ) Country, [Ref.] UK, [157] Germany, [39] USA, [142] UK, [158] Austria, |
Neurolgg. ic Manifestations at Onset Patients (%) Wi et doest a7 — 50" T 30
Dysarthria 46-97 (out of) (>250) (51) (320) (45) (84)
Gait abnormality/ataxia/cerebellar 28-75 Presenting symptom
Dystonia 38-69 Jaundice, anorexia, vomiting (%) 44 14 15 41 a7
Parkinsonism 12-58 Ascites/edema (%) 26 14 50 24 23
Postural tremor 55 Variceal hemorrhage (%) 6 10 6 3
Dysphagia 50 Hemorrhagic diathesis (%) 8 3
Chorea/athetosis 6-30 o ol 29 I 2 9
- Hepatomegaly/splenomegaly (%) 16 49 15 29 17
Seizures 6-28 . )
Acute liver failure (%) n.a. n.a. n.a. n.a. 17
Rest tremor 4 Asymptomatic® (%) 18 5 23
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; Como abordar el diagnostico?
Desafio en el horizonte




CRITERIOS DIAGNOSTICOS
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Sintomas y signos clinicos tipicos

Anillos de Kayser-Fleischer
Presentes
Ausentes

Sintomas neurolégicos**

Otros tests

Cobre hepatico (en ausencia de colestasis)
>5x LSN (>4umol/g)
0,8-4umol/g
Normal (<0,8umol/g)

Severos Granulos Rodanina-positivos*
Moderados Cobre urinario (en ausencia de hepatitis aguda)
Ausentes Normal 0
Ceruloplasmina sérica 1-2xLSN 1
Normal (>0,2g/L) 0 >2xLSN 2
0,1-0,2g/L 1 Normal, pero >5xLSN después de la D-penicilmamina 2
<0,1g/L 2 . .
= i b ) Analisis de mutaciones
Anemia hemolitica Coombs-negativa Detectadas en ambos cromosomas 4
Presente 1 Detectadas en 1 cromosoma 1
Ausente 0 Sin mutaciones detectadas 0
PUNTUACION TOTAL Resultado evaluacion:
4 0mas Diagnéstico confirmado
3 Diagnéstico posible, se necesitan mas tests
2 0 menos Diagnéstico poco probable
TABLE 2. NEW DIAGNOSTIC TOOLS
Parameter Description WD Diagnosis
Radioactive copper (4*Cu) ratio #4Cu infused intravenously and measured within the liver and serum after 2,
24, and 48 hours'*
24 hours/2 hours <0.3
48 hours/2 hours <0.395™
Genetic analysis Polymerase chain reaction amplification of ATP7B mutations Disease-causing mutations
Whole-genome sequencing: assesses all liver disease genes, not just WD
REC Serum assay. REC = exchangeable copper/serum copper >2.08 pmol/L for exirahepatic disease

>1.53 pmol/L for hepatic disease
Normal range: 0.62 and 1.15 pmol/L'®
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Typical clinical symptoms and signs Other tests

Kayser-Fleischer rings

Liver copper (in the absence of cholestasis)

Present =250 ug (>4 pmol)/g dry weight 2
Absent 50-249 pg (0.8—4 umol)/g 1

Neurologic symptoms Normal: <50 pg (<0.8 pmol) -1
Severe 2 Rhodanine-pos. granules * 1
Mild 1  Urinary copper (in the absence of acute hepatitis)
Absent ] Normal 0

Serum ceruloplasmin 1-2 x ULN 1
Normal (>0.2 g/1) 0 =2 x ULN 2
0.1-02 gl 1 Normal but =5 x ULN after d-penicillamine 2
<0.1 gl 2 Mutation analysis

Coombs-negative haemolytic anaemia On both chromosomes detected 4
Present 1 On 1 chromosome detected 1
Absent ] No mutations detected 0

TOTAL SCORE Evaluation:

4 or more Diagnosts established

3 Diagnosis possible, more tests needed

2 or less Diagnosis very unlikely

Czionkowska et al. Nat Rev Dis Primers 2018
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Typical clinical symptoms and signs Other tests

Kayser-Fleischer rings Liver copper (in the absence of cholestasis)
Present 2 =250 pg (>4 umol)/g dry weight 2
Absent 0 50249 pg (0.8—4 umol)/g 1

Neurolagic symptoms Normal: <50 pg (0.8 pmol) -1
Severe 2 Rhodanine-pos. granules * 1
Mild 1 | Urinary copper (in the absence of acute hepatitis)
Absent 0 Normal 0

Serum ceruloplasmin 1-2 x ULN 1
Normal (>0.2 g/1) 0  >2xULN 2
0.1-0.2 g/l 1 Normal but >5 x ULN after d-penicillamine 2
<0.1 g1 2 Mutation analysis

Coombs-negative haemolytic anaemia On both chromosomes detected 4
Present 1 On 1 chromosome detected 1

1 Absent 0 No mutations detected 0

TOTAL SCORE Evaluation:

4 or more Diagnosis established

3 Diagnosis possible, more tests needed —

2 orless Diagnosis very unlikely

3.8 All patients with a confirmed diagnosis of Wilson's disease should have an MRI brain scan, irrespective of their initial presentation
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Typical clinical symptoms and signs

Other tests

Kayser-Fleischer rings
Present
Absent

Neurologic symptoms -

ﬁiver capper (in the absence of cholestasis)
2 =250 ug (>4 pmol)/g dry weight

0| 50-249 pg (0.8-4 pmol)/g

Normal: <50 pg (<0.8 pmol)

Severe 2 \_ Rhodanine-pos. granules Y
Mild 1  Urinary copper (in the absence of acute hepatitis) : s ot o, s oo sacia
Absent 0 Normal 0 :Il:’:nfg::)mnd ucki In WD liver (arrow)
Serum ceruloplasmin 1-2 x ULN 1
Normal (0.2 g/1) 0 >2 x ULN 2
0.1-02 g/l 1 Normal but >5 x ULN after d-penicillamine 2
<0.1 g1 2 Mutation analysis
Coombs-negative haemolytic anaemia On both chromosomes detected 4
Present 1 On 1 chromosome detected 1
Absent 0 No mutations detected 0
TOTAL SCORE Evaluation:
4 or more Diagnosis established
3 Diagnosis possible, more tests needed
2 orless Diagnosis very unlikely

Fig. 6, Vaetabk copper ainieg by Rhodosene in derhotic liver, Nodule to the

right shows many brown red copper granules (armows) and podule o the left Fig. 8, Copper associated protein staining black in hepatocytes with orcein
shows scant staiming (asterisks) (Rhodanine stain, 20 » magunification ). stain (40 x magnification).
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AR 4 8. {48 -
s \“""2;?31;3 W —‘L.".Sm%V 0
{\‘, -~ »;"l"‘“-vmm ‘ DENMARK | 20550 ”"{::m
Typical clinical symptoms and signs Other tests i KT V,",i ' ";:’:" | O Sawi °- paizs:* o
Ll 4 “-_p - YRDMAMA
Kayser-Fleischer rings Liver copper (in the absence of cholestasis) : g Y \ 6_:“'3 g g PO 2
v Y e
. 5 W @ Others ) T
Present 2 =250 pg (>4 pmol)/g dry weight 2 . ; S .i’ m‘:::‘ ) seamm
Y75 Others Py ‘:nmm Others
Absent 0 50-249 pg (0.8—4 umol)/'g 1 1 B S el
_— : . A ® pMa226 ¥ PSS VA -
Neurologic symptoms Normal: <50 pg (<0.8 pmol) 1 ""‘) Thaams B ] 9% )-:’\::w () otves o A ""'3 :;Eg??
5 PGIMAR L N T T T ) - S ¥ g . o
: #* Others 5 i AW N\ Others
Severe 2 Rhodanine-pos. granules 1 \\é‘:‘qf( ) p Yo A P T M“L T
i Others 8 =pa L [y~ . PeEat
Mild 1 Urinary copper (in the absence of acute hepatitis) .« B o SWIIASE ’ *ps7ren @ R ooy -
S \ » P HI0GS0 E. o < )
Absent 0  Normal 0 ' el - :g A [ o | 4%
wplice | X d (¢ ! i
Serum ceruloplasmin 1-2 x ULN 1 womers | /) ,J A Tl | [soum | [feasr ] [fwesr | ©
I \—4 -~
Normal (0.2 g/l) 0  >2xULN 2 i ¥ “1 =il YRy
I F3 TESE TER! SEEE o
0.1-02 g/l 1 Normal but >5 x ULN after d-penicillamine 2 ;E; éf%ii §§§ 3| ¢
<0.1 g1 2 (‘Mutation analysis - 5
. . : Transmembrane
Coombs-negative haemolytic anaemia On both chromosomes detected 4 Cabivdig Transmenibrans (126) ATP binding (7-8)
Present 1 On 1 chromosome detected 1 [ L — — —i A ——
Avsen 0 \_2%o muttions deected ) IOV ENBDnEEEE DoEEN
Y
i p.C271" p.R778L p.L795F p.G943D ©.3400delC p.N1270S c.4193delC
TOTAL SCORE Evaluation: pE122fs p.0457; .. p.G710S p.ABTAV p.L1083F pL1273S p.Q1399R
. . . _ 441 —4797del e ©.229%insC . POO2H p-A1135Q p.N1270S p.Q1399R
4 or more Diagnosis established s ng%fi pS774R ‘; A1003V p.11002T p.G1266R p.S774R
p-
i i i p.W779X p.H1069Q ¢.3903+6C>T
3 Diagnosis possible, more tests needed pL708P p'\égggf; P E1064K ;o
1 1 1 M769fs p  G1061E p.V1146M :
2 orless Diagnosis very unlikely g,wng' p Rgsg(;) pA11140V p.L1371P
pA1003T pA1003T
p.POg2L
p.PO92H
pT977M

p.N958fs
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Subgroup Hepatic (%) Neurologic (%)
Serum ceruloplasmin (<20 mg/dL) 59 85
Typical clinical symptoms and signs Other tests )
Urine copper {>100 pg/day) 90 78
Kayser-Fleischer rings ﬂver copper (m the absence of cholestasis) \ )
250 jig (>4 ymolyg dry weight 2 Liver copper content (>250 pg/gm) a0 a3
50-249 pg (08— ymol)'g 1 KF rings (on slit lamp examination) 41 90
Normal: <50 pg (<0.8 pmol) -1

e 1

Mild 1 [Urinary copper (mn the absence of acute hepatitis)

Absent 0 Normal 0 -
Serum ceruloplasmin N 1-2xULN 1 T

Normal (02 /1) 0 2 x ULN 2 Serum ceruloplasmin Decreased in patients with » Normal levels in patients with marked Low levels in patients with

WD compared with healthy hepatic inflammation malabsorption, malputrition and/or
0.1-0.2 1l 1 \_Nomual but >5 x ULN after d-pemcillanune 2/ controls « Qverestimation by immunological assay aceruloplasminemia and in
<0.1 g1 2 ) Mutation analysis * Pregnancy heterozygotes
l:- — / iy r * Oestrogen therapy

ChRamab-Rogeiioe Sasnalyic anqeniin o 4 24 hurinary copper « Adults: >100pg (1.6 mol) * Normal levels caused by incorrect « Increased in hepatocellular necrosis

Present 1 On ! chromosome detected 1 per 24h collection * Increased in cholestasis

* Childk: >40 pa {0.64 pmol) * Normal levels in children without * May appear increased owing to sample
Absent 0 Nomutations detected 0 per24h liver disease contamination
7 Non-ceruloplasmin- >10pg di (16 pmol per litre)  May appear normal or negative if ceruloplasmin - NA
TOTAL SCORE Evaluation: bound copper i ed by immunological
B DRgrOswtiad Hepatic copper 250 pg(4pmol) g dryweight = Regional variation in patientswithactive = Increased in cholestatic syndromes
3 Diagnosis possible, more tests needad liver disease * Increased inidiopathic copper
* Regional variation in patients with toxicosis disorders
2 or less Daagnosss very unhkely regenerative nodules
Kayser-Fleischer ringsby  Present * Absent in up to 50% of patients with May be present in primary biliary
slit-lamp examination hepatic WD cholangitis (primary biliary cirrhosis)

* Absent in most asymptomatic siblings
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Patient presenting with liver disease

and KF rings are absent (0)
+
CPN <10 (2) CPN >10-20 (1) or CPN >20 (0) CPN <10 (2)
24-h urinary Cu <ULN (0) 24-h urinary Cu 1-2x (1) or >2x ULN (2) 24-h urinary Cu >2x ULN (2)
\ Diagnosis of WD established, but
Khiaebiopey genetic testing recommended and
/ 4 \ neurological evaluation considered

Liver Cu >250 {2) Liver Cu 50-250 (1)

A\

Genetic testing

, ~ 2 mutations{4)

1 mutation (1) 0 mutation (0)

i

Heterozygote carrier? Not WD?
Problematic—seeTable &

Liver Cu <50 (-1)

0 mutations{0) 1 mutation{1)

| !

Heterozygote carrier
Other diagnosis

—Diagnosis of WD established (ES-Figure 18B)

Patient presenting with liver disease

and KF rings are found (2)

CPN <20 (1 0r2) CPN =20 (0)
24-urinary Cu >ULN (1 or 2)

Liver biopsy

¥

1 mutation (1) 0 mutation (0}

l Not WD?
Problematic—see Table 6
# Diagnosis of WD established

iS-Figure 1A)

24-h urinary Cu <ULN (0} or 1-2x ULN (1)

CPN =20 (0)
24-h urinary Cu >2x ULN {2)

}

Diagnosis of WD established
but genetic testing recommended,
neurological evaluation considered

Liver Cu>250 (2) Liver Cu50-250 (1)  Uiver Cu <50 (-1)
Genetic testing e \
/ \ 2 mutations{4] 0 mutations{0) 1 mutation (1}

1 Indeterminate—see Table &
Other diagnosis

*if hepatic Cu>75, may need repeat testing
over time to establish diagnosis
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.Se tratan todos los pacientes?
Si 0 no, esa es la cuestion
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Initial X X Maintenance

. Symptomatic
/ patients'
. : Pre-symptomatic’ & Long-term
Diagnosis ek : J :
stable patients stable patients
\ Pre-symptomatic
patients'

Guidance statements 15-18

15. All patients with a newly-established diag-
nosis of WD should be initiated on lifelong

dical th for WD. Timi f treat-
ment in children who are ess than 3years- ~ Current Treatments  Future Treatments |
e Chelating agest Bis-choline tetrathiomolybdate
3 Suceine Gene therapy

* Trientine Hepatocyte transplant

Stem cell transplant

BErcreted o hile

ﬂ

Urnine
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. Cudl es el tratamiento actual?
Las piezas del puzzle
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Guidance statements 1518
Level of evidence
(Continued from previous page)
Initial management
4.1 All children with paediatric acute liver failure or decompensated liver disease should be urgently referred to a paediatric liver transplant 2
16. Initial treatment for symptomatic patients centre
with WD should include a chelating agent 4.2 Adultswith acute liver function should be urgently referred to a liver transplant centre 2
(D-penicillamine or trientine). Trientine ) A e N b s i
may be better tolerated. 4.3 Liver transplantation is indicated in children who have decompensated liver disease with encephalopathy 2
17. Treatment of asymptomatic patients 4.4 Liver transplantation should be considered in all adults with acute liver failure 2
DA L E BE T EPEETE BT U 4.5 The new Wilson index should be used for prognosis and to facilitate decision making for liver transplantation in children 3
penicillamine or trientine at a lower dose — - - - - - - —
than for initial therapy) or zinc. 46 ?et:uc:llamme mor}othetay_yy is the first-line treatment for children and adults in the UK and should be introduced in consultationwitha 3
18. The suitability for transition to maintenance specialist centre for Wilson's disease
therapy for WD includes time on therapy 47 Trientine dihydrochloride or tetrahydrochloride can be used in children and adults intolerant to penicillamine or at increased risk of 3
(generally more than 1 year) and favorable adverse effects
wLile E.md L 4.8 Penicillamine should be introduced gradually with dose increments of 125-250 mg perweek in children 4
apy. Maintenance therapy may be a lower
dose of chelating agent (D-penicillamine 4.9 Penicillamine should be introduced gradually with dose increments of 125-250 mg perweek in adults with neurological or psychiatric 4
or trientine) or full-dose zinc. symptoms

4.10 Penicillamine can be introduced more quickly in adults presenting with decompensated liver disease in the absence of neurological 4
symptoms or neuroimaging abnormalities
4.11A full blood count, liver function tests, renal profile, and urine dipstick should be performed to monitor for adverse effects before 4

B osenicllamine starting penicillamine, after 1week of treatment and then every 2 weeks for 3 months

m| T?‘:nrine 4.12 Zinc salts are considered a third-line treatment for adults in the UK and should only be initiated by specialist centres; they are not 3

[0 Zinc salis recommended as monotherapy in patients with cirrhosis unless other treatments are unavailable or contraindicated

B Liver transplantation 4.13 We cannot make a strong recommendation for the use of zinc salts in children because of inadequate data; zinc salts have beenused ~ NA
by paediatric hepatologists in children identified through family screening, or as maintenance therapy with or without chelators

B 4.14 Dietary copper intake should be restricted in the first year of treatment; decisions to continue this after 1year should consider 4
response to treatment, and adherence and impact on quality of life
4.15 Patients with neurological symptoms should have regular follow up with a movement disorders specialist for a minimum of 4
28% 39% 12 months after treatment initiation

4.16 24-h urinary copper outputwhile continuing medication (on treatment) should be measured within the first 2 months to confirman 4
adequate copper excretion
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Children Adults without neurological ~ Adults with neurclogicalor ~ Maintenance dose (typically  Adverse effects
or psychiatric symptoms psychiatric symptoms after 2 years)
Penicillamine  125-250 mg per day slowly 1000-1500 mg per day intwo  125-250 mg per day, slowly 10-20 mg/kg per day in Early reactions: hypersensitivity reactions
Increasing by 125-250mg per  divided doses increasing by 125-250 mg per  two divided doses (fever and rash), proteinuria, bone
week to 20 mg/kg per day In week, to 1000-1500 mg per day marrow suppression (thrombocytopenia
two divided doses (maximum In two divided doses and neutropenia), altered sense of taste
1500 mg/day) or smell, and paradoxical neurologlcal

worsening. Late reactions: lupus-like
syndrome, Goodpastures syndrome,
clastosis perforans serpiginosa, cutls laxa,
and poor wound healing

Trientine 150-200 mg per day, slowly 800-1600 myg per day for 150-200 mg per day, slowly 800-1600 mg per day for Urticaria or other rashes, arthralgia,

increasing by 150-200 mg per  trientine dihydrochloride increasing by 150-200 mg per  trientine dihydrochloride myalgia, proteinuria, haematuria,
week to 400-1000 mg perday  (Cufence) or 450-975 mg per  week to 800-1600 mgperday  (Cufence) or 450-975 mgper  sideroblastic anaemia, and paradoxical
for trientine dihydrochloride day for trientine for trientine dihydrochloride day for trientine neurological worsening
(Cufence) or 225-600 mgper  tetrahydrochloride (Cuprior)  (Cufence) or 450-975 mgper  tetrahydrochloride (Cuprior) In
day for trientine intwo divided doses day for trientine two divided doses
tetrahydrochloride (Cuprior) In tetrahydrochloride (Cuprior) in
two divided doses two divided doses

Zinc salts 25 mg dally If patient <6 years; 50 mg three times daily If 50 mg three times daily If 25-50 mg three times a day Nausea, abdominal pain, gastritis, and
25 mg three times daily If patient 50 kg patient >50 kg paradoxical neurologlical worsening
patients aged 6-16 years or
<50 kg; 50 mg three times daily
If patient »16 years or »50 kg

Dosing for penicillamine and 2inc salts are based on experience of the authars, and dosing for trientine dibydrochloride and trientine tetrahydrochloride on the basis of the summary of product characteristics by
the manufacturer. The recommended doses of trientine dihydrochloride and tetrahydrochloride are expressed as mg of trientine base as opposed to trientine salt. Chelating agents and zinc salts should be taken
on an empty stomach.

Table 2: Dosing and adverse effects for penicillamine, trientine, and zinc salts
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Table 3. Details of Patients Who Failed to Respond to Treatment

Event “treatment failure” occurred

Diagnosis Kayser-Fleischer Liver Time on this  Time from
Patient by family Initial rings at cirrhosis at| Under therapy | medication diagnosis to First-line
no. Sex  screening presentation diagnosis diagnosis with v failure (y) therapy Rescue therapy
7 Female No Hepatic None None Zinc 9.93 17.05 p-penicillamine  Trientine
15 Male No Hepatic Yes Yes Zinc 1.16 34.75 p-penicillamine Trientine
25 Female No Asymptomatic Yes None Zinc 3.63 7.99 p-penicillamine  Trieninte
31 Female Yes Hepatic Not determined None Zinc 1.00 13.01 p-penicillamine  D-penicillamine
39 Female Yes Hepatic None Yes Zinc 3.11 3.11 Zinc Trientine
69 Male No Mixed Yes Yes Zinc 1.18 27.26 p-penicillamine  D-penicillamine
72 Female No Neurological Yes None Zinc 18.34 34.35 D-penicillamine  Trientine
88 Female Yes Asymptomatic None None Trientine 1.45 14.06 p-penicillamine  Zinc (in follow-up:
zinc failure; final
successful rescue
treatment: D-
penicillamine)
88 Female Yes Asymptomatic None None Zinc 3.94 18.00 p-penicillamine  D-penicillamine
91 Male Yes Hepatic None None Zinc 2.70 6.65 p-penicillamine  D-penicillamine
94 Female No Hepatic None None Zinc 3.50 3.75 p-penicillamine Combination
94 Female No Hepatic None None Trientine 2.30 14.90 p-penicillamine D-penicillamine
104 Male Yes Hepatic None None Zinc 0.67 0.83 Zinc p-penicillamine
127 Male No Neurologic None None Zinc 1.06 1.96 Zinc Combination
135 Male Yes Hepatic Yes None Zinc 2.52 15.33 p-penicillamine Trientine
177 Female No Neurologic None Yes Trientine 0.50 0.76 Zinc p-penicillamine
184 Male No Hepatic Yes Yes D-penicillamine 26.68 26.68 p-penicillamine  Trientine
205 Male No Hepatic Not determined Yes Zinc 8.33 8.50 p-penicillamine OLT
215 Male No Hepatic None None Combination 2.08 2.08 Combination p-penicillamine
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ES-TABLE 10 General laboratory parameter targets for Wilson disease treatment modalities, including findings with excessive or inadequate treatment

D-Penicillamine

Trientine

finc

Treatment
initiation®

Urinary
copper

Increases

Increases

Mo change,
then |

Treatment failure on chronic therapy
Maintenance treatment Overtreatment (nonadherence, drug failure)
24-h urinary 24-h urinary
24-h urinary Cu TBili, Cuexcretion, NCC, Cu excretion, NCC,
excretion, pg/24-h AST, ALT INR  pg/24-h po/dl Other poi24-h pafdl  AST, ALT
~200-500 Trend to normal® 1 =100 =5 JICPN, }]Cu; =500 (previously =25 1)
(=3—8 pmol/24-h) sideroblastic anemia; in range)®
|WBC;
1Fe indices
~150-500 Trend to normal® l =100 =5 JICPN, }]Cu; =600 (previously =25 1
(~2.4-8 pmol/24-h) sideroblastic anemia; in range)®
IWBC;
1Fe indices;
=100 Trend to normal® 1 =20 =h LICPN, JlCu; =100 (previously =25 1
(<1.6 pmol/24-fi) sideroblastic anemia; normal/
! near-normal)

IWBC;
1Fe indices;

4.11 A full blood count, liver function tests, renal profile, and urine dipstick should be performed to monitor for adverse effects before
starting penicillamine, after 1 week of treatment and then every 2 weeks for 3 months
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Guidance statements 28—31 LH
28. Patients with ALF due to WD should be
referred for a liver transplant evalua- = Lonti
tion and potential liver transplantation
immediately. g = (Continued from previous page)
ALF. They require early transplant referral i 4.1 All children with paediatric acute liver failure or decompensated liver disease should be urgently referred to a paediatric liver transplant 2
and evaluation. & centre
- - : =
30. Aftert liver tra Eplv?!%ta_t'onv medical treat- 4.2 Adultswith acute liver function should be urgently referred to a liver transplant centre 2
31, :_T:\?gr ?ai Iurel can d H C(I;s :;"xlﬁ?épted o4 4.3 Liver transplantation is indicated in children who have decompensated liver disease with encephalopathy 2
indications for liver transplantation in WD; 4.4 Liver transplantation should be considered in all adults with acute liver failure 2
zﬁ; I'::;I‘mc WD remains a con- - 4.5 The new Wilson index should be used for prognosis and to facilitate decision making for liver transplantation in children 3
' R N AR W\ M . s 4.6 Penicillamine monotherapy is the first-line treatment for children and adults in the UK and should be introduced in consultationwitha 3
Tise (months) specialist centre for Wilson's disease
47 Trientine dihydrochloride or tetrahydrochloride can be used in children and adults intolerant to penicillamine or at increased risk of 3
adverse effects
z’m' S ‘2:, e :St ﬁl ‘Aﬁ m?\ﬂ o m;"u”""- 0"’:"“,":“ ';L"fn’“(ﬁ "We:"r;'mw ‘;:"'l 4.8 Penicillamine should be introduced gradually with dose increments of 125-250 mq per week in children 4
' e 5 % R 9% | i 2% a5 > R ' 2% 49 Pe;\ir;ilshmim should be introduced gradually with dose increments of 125-250 mg per week in adults with neurological or psychiatric 4
2 Mas 19 M 52 w0z | a9 26 2 0.5 WA bl 9 o ik
3 fomle 49 % nao s lae | s 24 19 01 I3 1 128 4.10 Penicillamine can be introduced more quickly in adults presenting with decompensated liver disease in the absence of neurological 4
Coomerom e ezl w7 e m o w | ymtemsorneimagngabromalue
] tas 16 L} p 24 A ) 8
6 ,m,: 18 Yes 20 s |m | w1 28 28 0:2 17 108 57 4.11A full blood count, liver function tests, renal profile, and urine dipstick should be performed to monitor for adverse effects before 4
7 Ferole 25 Yea %5 34 |wa] 17 37 2 03 NA @ 97 starting penicillamine, after 1week of treatment and then every 2 weeks for 3 months
g b % b 2 e L LS W N " » W 4.12 Zinc salts are considered a third-line treatment for adults in the UK and should only be initiated by specialist centres; they are not 3
recommended as monotherapy in patients with cirrhosis unless other treatments are unavailable or contraindicated
‘ ( ) 4.13 We cannot make a strong recommendation for the use of zinc salts in children because of inadequate data; zinc salts have beenused  NA
:""eg; léelpm i Ce“‘m"‘"- 2‘(‘;;0‘” Urine AT PATS ?;;'“"'m HAimo"V"‘c Liver COT' :!9’9 dry by paediatric hepatologists in children identified through family screening, or as maintenance therapy with or without chelators
umber core* ings f. lysis emia wezight of liver
v i g 4.14 Dietary copper intake should be restricted in the first year of treatment; decisions to continue this after 1year should consider 4
I 6 Yes 4 7583 NA NA NA response to treatment, and adherence and impact on quality of life
2 ! No . 16 3235 Homozygous NA NA 4.15 Patients with neurological symptoms should have regular follow up with a movement disorders specialist for a minimum of 4
3 5 Inconclusive 17 144 | exon loci NA 70 12 months after treatment initiation
: Bl i = i " b o 4.1624-h urinary copper outputwhile continuing medication (on treatment) should be measured within the first 2 months to confirman 4
5 8 Yes 4 4702 Heterozynous Yes NA 2
adequate copper excretion
[ é Na 13 17,210 NA Yes 1525
7 10 No 9 3991 Homarypous NA 1374
B 8 Yas 9 1094 NA Yes §
N——/
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Conclusiones

;. Qué nos llevamos a casa?
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< La enfermedad de Wilson es una enfermedad rara con multiples manifestaciones.

< El fenotipo neuroldgico es mas frecuente en adultos, mientras que la presentacion
hepatica es mas frecuente en ninos.

< Se deben sequir los criterios de Leipzig para la confirmacion del diagnéstico,
aungue existen falsos positivos y negativos en algunas pruebas.

< El tratamiento actual consiste en quelantes de cobre (penicilaminay trientina) y
sales de zinc, y debe ser mantenido de forma indefinida.

< La trientina 4HCL tiene mayor biodisponibilidad que la trientina 2HCL, y ha
demostrado no ser inferior a penicilamina como tratamiento de mantenimiento.
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