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What Is Wilson Disease

* Inherited disorder in which defective biliary excretion of copper leads to accumulation especially in
liver and brain

*  Mutation of ATP7B gene on chromosome 13

° Ceruloplasmin
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Iron Transport

Clinical Liver Disease. Volume: 17, Issue: 2, Pages: 61-66.



1. Current Guidelines
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2. Clinical Presentation



Clinical Presentation

Table 2. Clinical Features in Patients with Wilson Disease

Hepatic e Asymptomatic hepatomegaly

« Liver disease + neuropsychiatric
d istu rban CeS y Kayse r_F | eiSCh er ri ngS : E:rlsaitsi:nilzlzrllz\gtefjlierum aminotransferase activity

(AST, ALT)
o Fatty liver
H o Acute hepatitis
® ACUte h e m O IySIS +/_AL F o Resembling autoimmune hepatitis
e Cirrhosis: compensated or decompensated
o Acute liver failure
o Movement disorders (tremor, involuntary

» Liver disease: asymptomatic to cirrhosis Newrologl rovenens

. . . © Drooling, dysarthria
or ALF with Coombs-negative hemolytic - g dtoia
o Pseudobulbar palsy
. o Dysautonomia
an e m Ia an d AR F ® Migraine headaches
® [nsomnia
o Seizures
. . Psychiatric ® Depression
 Universally fatal if untreated + N e
e Personality changes
® Psychosis
Other systems o Ocular: Kayser-Fleischer rings, sunflower cataracts
e Cutaneous: lunulae ceruleae
o Renal abnormalities: aminoaciduria and
nephrolithiasis
o Skeletal abnormalities: premature osteoporosis and
arthritis
o Cardiomyopathy, dysrhythmias
o Pancreatitis
o Hypoparathyroidism
e Menstrual irregularities; infertility, repeated
miscarriages




AASLD Guideline Recommendations: Clinical Spectrum

1. WD should be considered in any individual with liver abnormalities of uncertain
cause. Age alone should not be the basis for eliminating a diagnosis of WD.

2. WD must be excluded in any patient with unexplained liver disease associated
with neurological or psychiatric disorder.

3. WD should be suspected in any patient presenting with ALF with nonimmune
hemolytic anemia including acute intravascular hemolysis. These patients require
urgent evaluation for liver transplantation.

4. Evaluation for WD is critical in patients exhibiting recurrent self-limited
nonimmune hemolysis.

5. At clinical presentation, WD may involve organ systems besides the liver and
nervous system (such as renal, musculoskeletal, cardiac, or endocrine).

Hepatology. December 7, 2022.



3. Diagnosis



Diagnosis

- Kayser—Fleischer rings and a low serum
ceruloplasmin (<0.1 g/L)

» Hepatic presentation: no KF rings,
ceruloplasmin not reliable

« Algorithms provide a structured approach to diagnosis.

« Different clinical presentations demand different
algorithms.

« Alternatively, an arithmetic “scoring system,” such as
the Leipzig score uses weighted scores for
parameters valuable for disease diagnosis.

«  The two may be complementary




Leipzig Score (for Diagnosis of WD)

Table 5. Scoring system developed at the 8th International Meeting on Wilson’s disease, Leipzig 2001 [44].

Typical clinical symptoms and signs

Other tests

KF rings Liver copper (in the absence of cholestasis)
Present >5x ULN (>4 pmol/g)
Absent 0.8-4 umol/g
Neurologic symptoms** Normal (<0.8 umol/g)
Severe Rhodanine-positive granules*
Mild Urinary copper (in the absence of acute hepatitis)
Absent Normal
Serum ceruloplasmin 1-2x ULN
>2x ULN

Normal (>0.2 g/L)
0.1-0.2 g/L

<0.1 g/L

Coombs-negative hemolytic anemia

Normal, but >5x ULN after D-penicillamine
Mutation analysis

On both chromosomes detected

On 1 chromosome detected

NN - O

NN

Present
Absent No mutations detected
TOTAL SCORE Evaluation:
4 or more Diagnosis established
3 Diagnosis possible, more tests needed
2 or less Diagnosis very unlikely

*If no quantitative liver copper available, **or typical abnormalities at brain magnetic resonance imaging. KF, Kayser-Fleischer; ULN, upper limit of normal.



Ceruloplasmin

circulation (holoceruloplasmin)
* Acute phase reactant

* Inc w/ estrogen

does not exclude the diagnosis of WD

Serum ceruloplasmin concentrations <14

mg/dl -PPV of 100% and NPV of 97.1%

Synthesized in hepatocytes w/ 6 Cu atoms -

Serum ceruloplasmin within the normal range

TABLE 3 - Other disorders associated with low serum ceruloplasmin |

Nonselective renal protein loss
Protein-losing enteropathy
Severe chronic liver disease with global hepatic synthetic deficit
Neurological disorders (cervical dystonia)
Absolute copper deficiency
Improper formulation of TPN omitting copper
After gastric or bariatric surgery
Chronic Ingestion of zinc in excess
Menkes disease
Aceruloplasminemia
MEDNIK syndrome (AP1S1 disorder)
AP1B1 disorder
Congenital glycosylation disorder
PGM1-CDG
CCDC115-CGD
TMEM119-CDG
Niemann-Pick type C



Algorithmic Approach to Diagnosis of Wilson Disease (WD)

In a Patient With Unexplained Liver Disease

Patient presenting with liver disease

and KF rings are found (2)
CPN <20 (1 or2)

24-urinary Cu >ULN (1 or 2)

(A)

CPN 20 (0)

1

Liver blopsy

N\

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

leer Cu 50- 250 (1)
Genetic testlng

1 mutatlon (1) 0 mutation (0)

Not WD?
Heterozygote carrier*
Problematic—see Table 6

> Diagnosis of WD established

Hepatology. December 07, 2022. doi: 10.1002/hep.32801.

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

2 mutations (4)

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

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

N

0 mutations(0) 1 mutation (1)

l Indeterminate—see Table 6
Other diagnosis

*if hepatic Cu>75, may need repeat testing

over time to establish diagnosis



Algorithmic Approach to Diagnosis of Wilson Disease (WD)
In a Patient With Unexplained Liver Disease

(B) 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)

\ l Diagnosis of WD established, b
Liver biopsy genetic testing recommended and
/ ¥ \ neurological evaluation considere
Liver Cu >250 (2) Liver Cu 50-250 (1) Liver Cu <50 (-1)

\m\b

2 mutations (4) 0 mutations (0) 1 mutation (1)
1 mutation (1) 0 mutation (0) l l

Heterozygote carrier? Not WD? HeEteozygote Comer

Problematic—see Table 6 Other diagnosis

» Diagnosis of WD established

Hepatology. December 07, 2022. doi: 10.1002/hep.32801.



Algorithmic Approach to Diagnosis of Wilson Disease (WD)
In a Patient With a Neurological Disorder

(A) Patient presenting with symptomatic neurological disease
Symptoms are mild (1) or severe (2) and KF rings are found (2)

&~
CPN 10-20 (1) or CPN >20 (0) b ~N
24-h urinary Cu 1-2x (1) or >2x ULN (2)  CPN>20 (0) CPN2 20 (0)
24-h urine Cu <ULN (0) or 1-2x (1) 24-h urine Cu >2x ULN (2)

\j

Evaluation for liver disease Diagnosis of WD established;
\j evaluation for liver disease
L"’e" b'°pSV recommended;
genetic testing for confirmation
Liver Cu >250 (2) Liver Cu 50- 250* (1)  Liver Cu<50 ( 1)
genenc testlng \
2 mutations (4) 0 mutatlons(O) 1 mutation (1)

0 mutation (0) 1 mutatlon (1)

/ Indeterminate—see Table 6
Problemahc—see Table 6

Other dlagn05|s

el Diagnosis of WD established *if hepatic Cu>75, treatment trial may be
indicated or repeat testing over time performed

Hepatology. December 07, 2022. doi: 10.1002/hep.32801.



Algorithmic Approach to Diagnosis of Wilson Disease (WD)

In a Patient With a Neurological Disorder

(B)

Patient presenting with neurological disease
Symptoms are mild (1) or severe (2) and KF rings are absent (0)

v
CPN <10 (2) =il \

CPN 10-20 (1) or CPN >20 (0)
24-h urinary Cu <ULN (0) 24-h urinary Cu 1-2x or >2x ULN (1 or 2)

\/

Evaluation for liver disease

\/
Liver biopsy
/ v \
iver Cu >250 (2)

Liver Cu 50-250 (1) Liver Cu <50 (-1)

1 mutation (1) 0 mutation (0)

Problematic—
see Table 6

Not WD?

» Diagnosis of WD established

CPN 10(2)
24-h urinary Cu >2x ULN (2)
M |

Diagnosis of WD established;

evaluation for liver disease
recommended;

enetic testing for conﬁnn/atiou/

Genetic testing

1 mutation (1)

|

Heterozygote carrier

Other diagnosis

Hepatology. December 07, 2022. doi: 10.1002/hep.32801.



Magnetic Resonance Imaging (MRI) Brain

* Helpful esp with unexplained neurological
and psychiatric symptoms

* MRI findings: signal changes in the basal
ganglia, thalami, pons, and white matter, as
well as atrophy

« “face of the giant panda sign”: increased T2
signal in the midbrain has been considered
pathognomonic

FIGURE 1: Magnetic resonance images of a 32-year-old woman with Wilson disease. (A) Flair image of the midbrain
showing the “face of the giant panda sign” (arrow). (B) T2 image showing thalamic lesions (arrow).



Loss of Function (LOF) Variant

LOF variants: Earlier onset of disease, lower caeruloplasmin and copper, and a

higher prevalence of FHF

Genotype in hepatic Wilson disease

Wilson disease
with hepatic
phenotype and at
least 1 variant in
ATP7B (n=117)

—

Probands with
chronic liver
disease phenotype
treated with
chelators (n=70)

Cumulative transplant-free survival
° o ° ° °
s 9 s

N g

1
Time (years)

0 loss of function
(n=31)

1+ loss of function
(n=39)

Clinical Gastroenterology
and Hepatology
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phem;'typl:: defects

Structural
phenotypic defects

‘ Wilson ATPase

* Metallothionein

@ Apoceruloplasmin
@ Holoceruloplasmin
& ATOX1
@ Copper

aifoo3eda

(To plasma) ¢



WD: ALF Typical Acute Presentation

« Severe Coombs-negative hemolytic anemia (acute intravascular hemolysis)
« Coagulopathy unresponsive to parenteral vitamin K

* Modest rises in serum aminotransferases (< 2000 [U/L)

* Normal or subnormal serum alkaline phosphatase (< 40 IU/L)

« ALP:Thili<2

* Rapid progression to renal failure

 Female: male ratio of 2:1.

Expeditious diagnosis is critically as urgent evaluation for liver transplantation needed
High mortality (80%—-99%) without liver transplantation



WD: ALF Typical Acute Presentation

Diagnostics for WD differ in ALF

* KF rings are absent in 50%

« AST is higher than ALT
— Mitochondrial damage

* Ceruloplasmin decreased, but poor predictive value

« Serum copper and 24-h urinary excretion of copper are greatly elevated
— Serum copper is usually >200 pg/dl

— BUT copper results are often not available in a timely manner

— Diagnosis relies on clinical and biochemical features



WD ALF Diagnostic Clues

- Alkaline phosphatase : total bilirubin <4 was 94% sensitive and 96% specific,
 AST :ALT >2.2 - 94% sensitive but only 86% specific.

« Combination of both ratios 100% sensitive and 100% specific
— Less accurate in the pediatric age bracket

Can have a viral or DILI trigger — important to recognize esp for family screening

Korman et al. Hepatology. 2008; 48:1167-74.



Wilson’s Disease Pathology

1. Early: EM: mitochondrial changes TR i
— LM: fat, glycogen, Cu stains — *’Vﬂ : i
_ hepatic Cu: highest %J, 2 v,ﬁ\b‘*g .,1

2. Mid: EM: Mitochondrial improving ;% *’@e,:v ’%W‘c»’&“
— LM: steatohepatitis, Cu-stain + % 7y : \%*11 'ﬁ%’o |-

3. Late: EM: Mitochondria normal
— LM: Cirrhosis (HCC rare)

— Hepatic Cu: lowest (regenerating nodules) Copper stain (rhodamine)



4. Family Screening



Screening for Wilson Disease (WD) In
First-Degree Relatives

Guidance statement 14

14 First-degree relatives of patients newly diagnosed with WD must be screened for WD. Within a
pedigree where there is one or more individuals with WD, any person with signs or symptoms
consistent with WD, irrespective of closeness of relationship, should be evaluated for WD. Available

strategies are genotype assessment of ATP7B and comprehensive clinical evaluation (summarized in
Figure 4).

___________________________________________________________________________________________________________________

Although WD is suitable for newborn screening, no testing strategy has yet been established



Screening for Wilson disease (WD) in
First-Degree Relatives

Proband with definite WD by clinical and biochemical evaluation

Identify first-degree relatives: siblings, parents, offspring
then perform ATP7B genotype analysis on proband

Proband’s ATP7B genotype diagnostic of WD Proband’s ATP7B genotype not known/not available

Test all first-degree relatives ‘
\ E : Slit-l ical h
>  Get ATP7B genotype ye exam: Slit- amp‘or optical tomography
Serum ceruloplasmin
Genotype normal Genotype consistent with WD g;gr It;ths
or simple heterozygote %
imp ve Basal 24-h urinary copper excretion
Hepatic sonography
No further action Assess hepatic,
h' i ’ i . . . .
neuropsz/:atlla“t’z: Systemic Abnormal liver biochemistries
/ OR ceruloplasmin <20 mg/dL
Child <3 years-old \ OR basal 24-h urinary Cu >40 g
without evidence Any evidence of e ) ) )
of organ damage organ damage Liver biopsy: histology; hepatic [Cu] in g/g dry wgt
—See Table 6 - ; >2f0 50-2f0 <5f
egin treatmen
\ Likely WD Uncertain Normal,
] likely not WD




5. Treatment



Customizing Wilson Disease (WD) Treatment to
the Character of Clinical Disease

Neuropsychiatric
symptoms
Hepatic Endstage
Inﬂammanon CIrrhOSIS aner Failure

Death

Asymptomatlc T
elevation of serum
aminotransferases Nonspecific

symptoms of
liver disease

Compllcahons of

portal hypertension

» ascites

» variceal bleeding

> hepatic encephalopathy
» HCC or cholangiocarcinoma

3-5% with acute liver failure

Treatment goal: Prevention Treatment  Rescue



Treatment: Initial

WD without an acute failure presentation

Initial therapy should be a chelating agent (penicillamine or trientene).

AASLD and ESPGHAN specify a potential role for combination therapy with zinc in the setting of

decompensated cirrhosis.

EASL guidelines also propose a role for zinc as initial choice in neurological patients.

Zinc can be used in asymptomatic patients

WD with an acute failure presentation

Liver transplant

Diseased liver removed

Donor liver

Hepatic artery B Donar INex.
ransplante

Inf, —— Portal
vena vein
cava

Anastomoses
Common
bile duct



D-Penicillamine

Promote urinary copper excretion
Absorption is decreased by approximately 50% with food
Renally excreted

“Paradoxical” worsening of neurological symptoms in 10%—
50% during the initial phase of treatment

Incremental dosing may enhance tolerability

—  250-500 mg/day and then increasing by 250-mg increments
every 4—7 days to approximately 1000—1500 mg/day (15-20
mg/kg/day) in 2—4 divided doses

— Maintenance dose in adults is 10—15 mg/kg/day (approximately
750—-1000 mg/day) administered in two divided doses.

— Pyridoxine is also routinely administered although interference
with pyridoxine action is rarely encountered because the
racemic mixture of D,L-penicillamine is no longer in use

|

i e
© 85% of
_dietCu

Chelation therapy in Wilson's disease

Intestine ® Brain }
DietCu Chelator Mucosa 4

L N *

* ®
(Rapid
excretion of
Liver Cu)




D-Penicillamine: Treatment Target

«  Clinical and biochemical improvement

*  24-h urinary copper excretion on treatment
— Chronic (maintenance) treatment: UCu excretion 200-500 pg/24 h (3-8 umol/24 h)
— >500 ug/24 worry about absorption, adherence and diet
— <100 ug/24 over treatment

— Normalization of serum NCC



D-Penicillamine: Lots of Side Effects!

Early sensitivity reactions: fever, cutaneous eruptions, lymphadenopathy, neutropenia,
thrombocytopenia, and proteinuria first 1-3 weeks - STOP

Nephrotoxicity: proteinuria or cellular elements in the urine > STOP

Bone marrow toxicity: severe thrombocytopenia or total aplasia that may be
irreversible

Dermatological: progeric changes in the skin and elastosis perforans
serpiginosa, pemphigus or pemphigoid lesions, lichen planus, and aphthous stomatitis.

Other: lupus-like syndrome marked by hematuria, proteinuria, and positive ANA,
Goodpasture syndrome, severe allergic response upon restarting the drug after prior
discontinuation, myasthenia gravis, polymyositis, loss of taste, immunoglobulin A
depression, and serous retinitis.

Hepatotoxicity and Hepatic siderosis



Trientine

. Promotes renal copper excretion.

. Blocks dietary copper absorption when given
with food

— Poorly absorbed from the gastrointestinal tract
. Indicated for those intolerant of D-penicillamine

—  Severe thrombocytopenia or neutropenia that can occur
with splenomegaly.

. Paradoxical neurological worsening less common

. The tetrahydrochloride form of trientine was approved in 2022 by
the Food and Drug Administration (FDA) for previously treated
D-penicillamine—tolerant patients with WD.

— Bioequivalence between trientine dihydrochloride and
trientine tetrahydrochloride not established

. Trientine has few side effects.

— Trientine also chelates iron do NOT Coadminister

«  Similar treatment targets as D-Penicillamine



ZINC

. Inhibits intestinal uptake of copper by inducing

L] L] L] ' L]
enterocyte metallothionein, an endogenous chelator Zinc therapy in Wilson's disease
with a greater affinity for copper than for zinc. Intestine  Bman
DietCu  Zinc Mucosa

«  Copper-metallothionein is excreted in the feces as SRS

enterocytes are shed in normal turnover \)
. . Liver
. Zinc has very few side effects. @ :
(Decreased  : o i
—  Gastric one third of patients (try a different zinc salt)  absarntion) JE (Gracual ;
TS excretion o
. . . . y . — ‘ [
- Effective in the majority of but not all . Evercy)
. Paradoxical neurological deterioration is uncommon
. th o i i (Decreased
Can be used with impaired renal function i beitddae
________________ sese ong copber)
. Adults 150 mg/day elemental zinc in 2-3 divided doses : . :
without food ® @ . (Decreas'eq copper
i 85% of (Increased excretion)
diet Cu copper excretiol Urine




Zinc Treatment Targets:

* Clinical and biochemical improvement (ALT normalization)
— Zinc lacks efficacy in a subset of patients with WD

* 24-h urinary excretion of copper: <100 ug (<1.6 pmol)/24 h
— Overtreatment: Urinary copper excretion <20 ug [<0.3 pmol}/24 h with low serum
copper and ceruloplasmin
« Clinical monitoring needs to be stringent.

— Increased 24-h urinary copper excretion suggests poor adherence or increased
dietary copper intake.

— Urinary excretion of zinc, with target values of >1-2 mg/24 h, may be measured
from time to time to check adherence

— Rise in serum aminotransferases early sign of poor adherence or of
treatment failure.



Treatment: Maintenance

 AASLD and EASL both suggest maintenance-
dose chelator (lower dose) or zinc as acceptable
options for maintenance therapy.

« ESPGHAN favors zinc.

Mainstay of treatment for WD lifelong oral pharmacotherapy and
dietary copper restriction.



Monitoring of Treatment

. 21 Liver biochemistries, INR, CBC, urinalysis, and PE should be performed at least twice per year.

. 22 The 24-h urinary copper excretion while on medication, or in patients on D-penicillamine or trientine after a
temporary period (48 h) off drug, should be measured yearly and more frequently if there are questions regarding
adherence or if the medication dosage is adjusted.

—  Serum copper and ceruloplasmin may be followed for trends: very high or very low serum copper or serum copper
disproportionately high for simultaneous serum ceruloplasmin. These may disclose exogenous copper intake (higher
copper) or total-body depletion (lower copper and ceruloplasmin).

. 23 Overtreatment of WD may be indicated by development of cytopenias or retention of tissue iron associated with
raised serum ferritin. It is confirmed by a low serum copper and a very low 24-h urinary copper output.

—  Oral chelators: 24-h urinary copper excretion disproportionately low for the dose of chelator being administered (below
therapeutic target, specifically <100 ug/24 h or <1.6 ymol/24 h) suggests overtreatment.

—  Zinc therapy: 24-h urinary copper <20 ug/24 h (<0.3 umol/24 h) suggests overtreatment.

. 24 Treatment failure may occur during treatment initiation or while on chronic treatment. It can complicate any WD
medication. Concurrent diseases and nonadherence must be excluded. Pharmacological therapy should be
revised in patients with treatment failure; however, with more advanced liver disease or liver failure, liver
transplantation may be required.
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oﬁs Eating,

=

.
Copper Levels in Food: an Approximate Guide :
i
Average Copper (Cu) Content in mg per 100g Portion }
W
Low MEDIUM
<0.2 mg Cu/100g 0.2-1.0 mg Cu/100g
T . e
A;Ilﬂm s L Heart :l.hbf 0.66
Poultry (dark meat Kidney - pigs’ 084
higher in cu) O Meat: Duck/goose 034
Fish - White/Oily w Venison 036
Saimon/Tuna Stock Cubes (Beef) 070
Dairy O Nuts: |
Milk:  Cows’ 0.02 Peanut Butter 0.70
Goats” 0.05 Mixed Nuts. 0.79
Butter: 003  Pea e gﬁ
Cream: Single/Double 0.02
?ﬂﬁ: Cheddar 003 Macademia Nuts gA-n!
opurt: atural & 992 Marzipan- homemade |0.49
Flavoured  0.08 s md hop bought |0.24
Eggs: Dried Fruits: |
‘Whole 010 Apricots 035
‘White Dates. 026
Yolk 030 Figs 030
ois/rats R 038
‘Cooking Oils
Sontrfargarine. o Dried Mixed Fruit A
Fruits: frosh o0 Frlts: frsh
Oranges nos/| Oves S8
il 042  Banana 021
Prunes 7 B
5 St g} BRI
Potatoes - Mushrooms 122
i sins 053 | Acparsgus 033 Fer]
Z 014 Ie-lu»!tm : 043 140
Root 2008 Mung (raw) 057 053
Greens 2006 Red (raw) 068 0.40
e 2005 peas aw) 033 3
Lettuce, peppers Chick Peas (cooked) 033 030
Tomatoes - raw %} Chips. ‘ >0.24 071
Lentils spltbolled 019 Parsiey 052 m
Whitebread remien) 019 pasa (caoked) .46 138
026
White ice (cooked) 012 | Jarms (beries) 033 %
| s i i
7”“(“”_04‘0 | 0.36
0.06 032
Twix 008  Liquorice 039 518
Cream Egg. 0.10  Mars Bar 031
Boiled sweets. 0.09 mwﬂ’ g.:; 143
Pastries ) Not con- L
(e bl Twiglets 032 110
"‘M! ot W Sortai Crunchyber | 028

61 Sumeary £d., Cambridge: Royal Socety of Chemistry

https://wilsondisease.org/living-with-wilson-disease/copper-conscious-eating/;

- ] ™ MYFOODDATA

Top 10 Foods Highest in Copper

0.9mg of Copper = 100% of the Daily Value (%DV)

1 oysters

419% DV (3.8mg)
per 6 oysters

2 Shiitake Mushrooms

144% DV (1.3mg)
per cup cooked

J 67 calories 81 calories
3 Firm Tofu 4] Sweet Potatoes
106% DV (1mg) 79% DV (0.7mg)
per cup per cup mashed
363 calories 258 calories
B sesame Seeds

78% DV (0.7mg)
per oz

. 7 160 calories

6 Cashews (Dry Roasted)

¥
70% DV (0.6mg)
per 1 oz handful

163 calories

7 Chickpeas (Garbanzo Beans)

8 salmon

61% DV (0.5mg)
. per 6oz fillet

309 calories

9 Dark Chocolate (70-85% Cocoa)

56% DV (0.5mg)
per 1oz square

170 calories

42% DV (0.4mg)
per avocado

322 calories

https://www.wilsonsdisease.org.uk/store/pages/42870fb9-1af7-4e23-bcec-3eb7b451d1b0 WDSG_ UK

Food Copper Content_of Foods 081019.pdf.



https://wilsondisease.org/living-with-wilson-disease/copper-conscious-eating/
https://www.wilsonsdisease.org.uk/store/pages/42870fb9-1af7-4e23-bcec-3eb7b451d1b0_WDSG_UK_Food_Copper_Content_of_Foods_081019.pdf

Conclusions

« WD should be considered in all individuals with
unexplained liver disease

* WD should be evaluated for in all patients with
liver and neurologic disease

* The role of molecular testing is changing
* WD is universally fatal without therapy
« Chelation and zinc therapy are standard of care




Thank You.
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