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Introduction. Wilson's disease represents one of the genetic diseases that has lifelong treat-
ment, which significantly improved the quality of life for patients and reduced the disabling
complications associated with the lack of an early diagnosis.

Material and methods. A structured search was performed in PubMed and HINARI, using
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English search terms: "Wilson's disease”, "acute liver failure”, "cirrhosis”, "acute Wilsonian
hepatitis”, "hepatic manifestation”, "chronic liver disease”, "asymptomatic Wilson's disease”,
and "active chronic hepatitis”.

Results. Wilson's disease can occur at any age and can mimic the presence of other chronic
liver diseases. The hepatic expression is highly variable, ranging from asymptomatic presen-
tation to severe liver diseases, such as decompensated cirrhosis and acute liver failure. Any
patient with transaminitis and abnormal parameters of cooper metabolism should be com-
prehensively and carefully evaluated to identify Wilson's disease early and to prevent misdi-
agnosis or unnecessary therapies. Confirmation of the diagnosis should not exclude the co-
existence of other liver diseases.

Conclusions. The use of validated and adapted scores for Wilson's disease may facilitate di-
agnosis, but they cannot be used in acute liver failure. Considering that Wilson's disease pre-
sents itself with great phenotypic diversity and can evolve under the mask of other patholo-
gies, it is necessary to carry out a careful differential diagnosis.

VARIETATEA FENOTIPULUI HEPATIC iN BOALA WILSON: REVIUL LITERATURII
Introducere. Boala Wilson reprezintd una din bolile genetice care la moment beneficiazd
de tratament pe tot parcursul vietii, ce Imbundtdteste semnificativ calitatea vietii pacientilor
si reduce complicatiile invalidizante cauzate de intdrzierea diagnosticului.

Material si metode. A fost efectuatd o cdutare structuratd in PubMed si HINARI, folosind
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termenii in limba englezad: , Wilson's disease”, ,,acute liver failure”, ,cirrhosis”, ,acute Wilso-
nian hepatitis”, ,hepatic manifestation”, ,chronic liver disease”, ,asymptomatic Wilson's dis-
ease”, and ,active chronic hepatitis”.

Rezultate. Boala Wilson poate apdrea la orice vdrstd si poate imita alte boli hepatice cro-
nice. Expresia hepaticd este foarte fluctuantd, variind de la forma asimptomaticd pdnd la
boli hepatice severe, cum ar fi ciroza decompensatd si insuficienta hepaticd acutd. Orice pa-
cient cu citolizd si parametri anormali ai metabolismului cuprului ar trebui sd fie evaluat
detaliat si atent pentru a identifica precoce boala Wilson si a preveni stabilirea unui diag-
nostic gresit sau terapii inutile. Confirmarea diagnosticului nu trebuie sd excludd coexistenta
altor boli hepatice.

Concluzii. Utilizarea scorurilor validate si adaptate pentru boala Wilson poate facilita di-
agnosticul, dar acestea nu pot fi utilizate in insuficienta hepaticd acutd. Avand in vedere cd
boala Wilson se prezintd cu o diversitate fenotipicd mare si poate evolua sub masca altor
patologii este necesar de efectuat un diagnostic diferential atent.
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ABBREVIATIONS: WD - Wilson’s disease, ATP7B - ATPase copper transporting beta, CLD - chronic
liver disease, KFR - Kayser-Fleischer ring, HAI - autoimmune hepatitis, ACLF - acute-on-chronic liver
failure, ALF-WD - classic Wilsonian acute liver failure, ALI - acute liver injury, ALT - alanine ami-
notransferase, AST - aspartate aminotransferase, LT - liver transplantation, EASL - European Associa-
tion for the Study of the Liver, MELD - a model for end-stage liver disease, NAFLD - nonalcoholic fatty
liver disease, PNPLA3 - patatin-like phospholipase domain-containing 3 genes.

INTRODUCTION

Wilson'’s disease (WD) was first described in 1912
by neurologist Samuel Kinnear Wilson as "pro-
gressive lenticular degeneration,” a lethal family-
transmitted neurological disease associated with
chronic liver disease leading to cirrhosis (1). He
noticed that “the most curious and remarkable fea-
ture of this familial nervous disease is the constant
presence of a profound degree of cirrhosis of the
liver”, but he considered that “This hepatic cirrho-
sis does not reveal itself by any symptoms during
life” (2). In his article, it was reported that one pa-
tient suffered from ascites, another died as a re-
sult of hematemesis, and two patients had epi-
sodes of jaundice before neurological manifesta-
tions, but at that time, hepatology was a lesser-
known branch of medicine, and it was difficult to
make a well-defined link between cirrhosis and
its complications. Taking into consideration that
the disease occurred in young people and most of-
ten in members of the same family, Samuel Wil-
son assumed several causes, such as toxins, and
viruses, but was unable to confirm their implica-
tion (3).

WD, also known as hepatolenticular degenera-
tion, is an autosomal recessive inherited disorder
caused by the mutation in the ATPase copper
transporting beta (ATP7B) gene that encodes
ATP7B protein synthesis responsible for the in-
corporation of copper into apo-ceruloplasmin, as
well as its biliary excretion. The occurrence of a
pathogenic mutation in the Wilson gene causes
the synthesis of a non-functional protein leading
to a toxic accumulation of copper ions in various
tissues, especially in the liver and brain (4).

WD is a disorder with multisystemic involvement
characterized by an unpredictable clinical pic-
ture, and the time of appearance of clinical signs
depends on the severity of organic lesions. Due to
dysfunction in many systems, clinical and labora-
tory features are often subtle and can mimic alter-
native diagnoses, and in the process of evaluating
a patient with a variety of signs, symptoms, and
laboratory abnormalities it is necessary to make

a differential diagnosis with WD (5). WD should
be suspected in any person with altered liver pa-
rameters of unknown etiology or unidentified
movement disorders or any patient with unex-
plained liver disease in association with neuro-
logical or neuropsychiatric disorders. Despite the
clinical variety, the key features of WD are chronic
liver disease (CLD), neuropsychiatric disorders,
the presence of the Kayser-Fleischer ring (KFR),
and episodes of acute haemolysis often associated
with acute liver failure (ALF) (6).

WD is a potentially fatal disorder if not diagnosed
early. Therefore, early recognition of symptoms
and their confirmation by laboratory data, as well
as the initiation of timely treatment are essential
in preventing the progression of the disease and
irreversible sequelae (7). Currently, WD is one of
those rare genetic disorders that benefit from ef-
fective treatment throughout life, which has dra-
matically changed the prognosis of the disease
and the quality of life in these patients (5).

The purpose of the study is to perform a literature
analysis to recognize all variants of the liver phe-
notype in WD, identify chronic liver pathologies
that can evolve with clinical, laboratory, and his-
tological signs similar to WD, and highlight the
distinctive features of the evolution of liver le-
sions in WD.

MATERIAL AND METHODS

An advanced search was performed in the Pub-
Med and HINARI databases - the Research4Life
program, using English search terms: "Wilson's
disease”, "acute liver failure", "cirrhosis", "acute
Wilsonian hepatitis”, "hepatic manifestation”,
“chronic liver disease”, "asymptomatic Wilson's
disease", "active chronic hepatitis". All publica-
tions offered by these platforms were selected,
and articles in English were prioritized, although
no language limits were set. Articles published in
the Republic of Moldova and Romania are also in-
cluded. A preliminary analysis of the titles was

performed and selected original articles, narrati-
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ve syntheses, meta-analyses, systematic reviews,
series of cases relevant to the research topic, book
chapters, which addressed CLD, a hepatic mani-
festation of WD, concomitant disease in WD, diag-
nostic criteria and clinical approach of WD pa-
tients.

RESULTS

According to the search criteria and after analyz-
ing the information from the HINARI and PubMed
databases, 50 relevant sources were chosen with
representative content for this literary review.
Articles with content not relevant to the topic, as
well as those not available for free viewing
through the HINARI database were excluded from
the search list.

Epidemiological data

Wilson’s disease is found worldwide. The re-
ported prevalence is traditionally 1:30,000 peo-
ple (6), although research by Coffey and col-
leagues (8) has shown a genetic prevalence of
more than 1: 7026 people, in socio-culturally iso-
lated communities (9) as well as in populations
with a high risk of inbreeding (10) was observed
a very high prevalence. The mismatch between
clinical and genetic prevalence can be explained
by the presence of several potential factors that
can influence it: incomplete genetic penetration,
failed diagnosis, and epigenetic and metabolic
factors (11). WD has high phenotypic variability,
and research that has studied genotype-pheno-
type correlations has had contradictory results
(12). Although the genetic aspects of the disease
have been elucidated, the interaction of epige-
netic, metabolic, and habit factors (diet, tradi-
tions, exposure to toxic environment) may con-
tribute to clinical diversity (13). Hepatic impair-
ment is present in 40-50% of patients (14), alt-
hough data ranging from 18-84% at the time of
primary diagnosis have been reported (15, 16).In
the study conducted by Ferenci P. et al. (12) on
1357 patients (children and adults; index patients
and siblings), they observed that in index pa-
tients, the hepatic presentation was present in
61% and more frequently in women. The differ-
ence in data could be explained by the predomi-
nant symptomatic manifestations presented by
the patient and the specialist to whom he was re-
ferred for primary evaluation (ex. the neurologist
reports only neurological impairments), and the
present untreated asymptomatic forms manifest

themselves as the disease progresses being de-
scribed late, in the stage of complications.

Age at onset of symptoms

The age of onset depends on the type of mutation
and the degree of impairment of ATP7B protein
function, mutations in functionally important re-
gions are associated with severe evolution, early
onset, and a predominant hepatic presentation,
while mutations in less important regions of the
gene are associated with late-onset and a pre-
dominant neurological or psychiatric presenta-
tion (7). WD can occur at any age, but primary he-
patic presentations are most commonly diag-
nosed between the ages of 5-35 although may oc-
cur earlier or later (6). It is most frequently found
in adolescence, but some cases of hepatic pattern
have been reported in very young children (<5
years old) (17-21). The diversity of liver disease
in these very young children with WD is remark-
able because they can present any clinical pattern
from asymptomatic to severe disease. Some chil-
dren are diagnosed with WD when they have had
an intercurrent health problem (22), while others
are detected by family screening (12). Analyzing
the data from the French Wilson's disease regis-
try, which contained 604 patients, it was ob-
served that 51.6% of patients at the time of diag-
nosis were up to 16 years old; 47% had liver dam-
age, 32.2% had a neurological phenotype and
20.8% were identified in family screening (22).

Clinical evolution

The disease expression is highly variable, ranging
from asymptomatic subjects to patients with se-
vere liver disease (11). The symptomatic variant
presents hepatic, neurological, or mixed pheno-
type, considering that the liver and brain injury
predominates, but other organs such as the heart,
kidneys, osteoarticular system, endocrine glands,
genitals, and skin may also be involved. The silent
variant (without any symptoms: apparently well)
includes those patients conventionally described
as asymptomatic or presymptomatic (it assumes
that the disease will become clinically manifest),
being identified through family or occasional
screening, following a routine evaluation, or in-
tercurrent diseases (13).

Hepatic manifestations often occur with a non-
specific picture for a long time and precede the
onset of neurological symptoms by as much as 10
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years. They are characterized by a wide clinical
variety: asymptomatic form (increased transami-
nases, isolated hepatomegaly and/or splenomeg-
aly), CLD (hepatitis or cirrhosis), and ALF. Some
clinical features are found in all types of hepatic
presentations, which should raise suspicion for
WD. A research on a group of 55 patients in Ro-
mania, highlighted that 25.4% of patients had the
asymptomatic disease, 52.8% had CLD and 21.8%
had ALF (23). The research in our country re-
vealed that the average age at diagnosis was
20.0£1.25 years (the interval being between 9-38
years); the duration of establishing the diagnosis
varies from 6 to 36 months; 52.5% of patients had
liver damage as an initial clinical symptom, and in
72.5% of patient’s liver manifestations such as
liver cirrhosis, steatosis, hepatomegaly, hepatic
failure was determined (24).

Most patients with neurological symptoms will
have some degree of liver damage at presenta-
tion. The duration from the onset of symptoms to
diagnosis is two to three times longer in patients
with a neurological phenotype than in those with

liver damage (44.4 months versus 14.4 months)
(25), which denotes that neurological symptoms
may be subtle and easily missed by patient and
specialist, as well as the rapidly progressive evo-
lution of the disease in patients with hepatic man-
ifestations leads to initiate paraclinical evaluation
with the identification of WD specific changes.

A working group of the 8t International Meeting
on Wilson disease and Menkes disease in Leip-
zig/Germany (April 2001) agreed to classify
symptomatic patients corresponding to the organ
predominantly involved in their presented symp-
toms (tab. 1). They also proposed a scoring sys-
tem for the diagnosis of WD, which is an im-
portant tool in examining a patient suspected of
WD and includes clinical, haematological, bio-
chemical, histological and genetic data; a score 24
points may establish the diagnosis (26). This clas-
sification can help to assign patients to the appro-
priate group, but a score <4 guides clinicians on
which tests are needed to establish and put the fi-
nal diagnosis.

Table 1. Phenotypic classification of Wilson's disease (26).

Hepatic presentation (H) - requires the exclusion of neurological symptoms by performing a detailed neuro-
logical clinical examination at the time of diagnosis.

H1 Acute hepatic WD

Acute onset of jaundice in previously apparently healthy subjects, either due to
hepatitis-like illness or Coombs-negative haemolytic anaemia or a combination
of both. May progress to ALF requiring emergency liver transplantation.

Chronic hepatic
H2 WD

Any manifestation of CLD, with or without symptoms. [t may progress to or even
present as decompensated cirrhosis. The diagnosis is based on standard assess-
ments: biochemical and/or radiological or liver biopsy.

Neurologic presentation (N) - patients with neurological and/or psychiatric symptoms present at the time of

diagnosis.

Associated with
symptomatic liver

N1 disease.

Patients usually have cirrhosis of the liver at the time of diagnosis of neurological
WD. CLD may precede the onset of neurological symptoms for several years or
may be diagnosed during the diagnostic work-up of the patient with neurological

symptoms.

Not associated
N2 with symptomatic
liver disease.

Documentation of the absence of marked liver disease (steatosis/fibrosis may be
present at any time) requires a liver biopsy.

Nx The presence or absence of liver disease is not investigated.

Other @

Acute hepatic presentation

Acute-WD predominantly affects children or
young adults and may develop as acute non-viral
hepatitis, acute-on-chronic liver failure (ACLF), or
ALF. The common symptoms in children are fre-
quently nonspecific, ranging from fatigue, ano-
rexia, nausea, vomiting, and weight loss to ab-
dominal pain and jaundice. Jaundice is typically
more by decompensation CLD or due to intravas-

cular haemolysis associated with classic Wilso-
nian acute liver failure (ALF-WD) (25, 26). Wilso-
nian acute hepatitis is more common in women
with a female-to-male ratio 2:1 ratio in some se-
ries and even higher in others, possibly due to
hormonal factors (27).

Acute liver injury (ALI) is a condition when the
patients develop coagulopathy, without any alte-
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ration of consciousness, while ALF describes the
subjects who develop both coagulopathy and al-
tered mentation (28). Dhawan and colleagues
(29) reported that 2 of 15 patients that died had
ALI which emphasizes the need to identify a pa-
tient at an early stage without encephalopathy
and to initiate procedures for liver transplanta-
tion (LT). A rapid worsening of ALI can lead to
ALF related to Wilson’s disease that manifests as
ALF-WD, and ALF without a classic profile. ALF-
WD is characterized by jaundice, moderate to se-
vere Coombs-negative haemolytic anaemia, low
serum alkaline phosphatase, mild to moderately
elevated serum aminotransferases, coagulopathy,
hepatic encephalopathy, rapidly progressive re-
nal dysfunction (acute tubular injury with renal
failure). ALF without a classic profile includes
jaundice, coagulopathy, and hepatic encephalopa-
thy; such an evolution does not exclude WD etiol-
ogy. ACLF can be noted in cases with pre-existing
advanced liver damage and can be induced by in-
tercurrent infections, hypotension, discontinued
WD therapy against medical advice, or acute
worsening of WD. Any type of ALF is a medical
emergency and it is essential to differentiate them
because the algorithm for care and treatment dif-
fers (6, 22, 28). ALF due to WD represents about
6-12% of all cases referred to urgent LT and often
is the only therapy option (6).

ALF was classified by O'Grady et al. (30) into 3
groups: hyperacute (1-7 days), acute (8-28 days),
and subacute (5-12 weeks), being differentiated
by the time when hepatic encephalopathy oc-
curred concerning the onset of symptoms (usu-
ally jaundice), although the European Association
for the Study of the Liver (EASL) guidelines sum-
marize other classifications as well (31). The hy-
peracute and acute phases are usually easy to di-
agnose due to obvious clinical and paraclinical
changes, while the subacute phase can be con-
fused with decompensated cirrhosis, losing the
opportunity to do LT. Acute hepatic presentation
is a special condition accepted by EASL guidelines
as having ALF if they develop hepatic encephalo-
pathy even if an underlying CLD is present (31).

The values of copper metabolism parameters are
accurate indicators in WD but are less relevant in
ALF. Being an acute-phase protein, ceruloplasmin
can be normal or elevated, total serum copper and
urinary copper in 24 h are increased due to mas-
sive liver necrosis with the release of copper in
the blood (32). However, urinary copper excre-

tion is statistically significantly higher in WD pa-
tients compared to ALF from other causes, while
the values of ceruloplasmin and total copper did
not show a statistical difference (33, 34).

Several indicators have been proposed to differ-
entiate ALF due to WD from other causes. Alkaline
phosphatase and alanine aminotransferase (ALT)
have been observed frequently in these patients,
respectively, a ratio of alkaline phosphatase to to-
tal bilirubin <2.0 and aspartate aminotransferase
(AST) to ALT>4.0 was identified to recognize the
ALF due to WD, but comparative studies did not
show significant differences between groups
(ALF due to WD and other causes) (33, 34). How-
ever, WD patients present clinically significant
low levels of haemoglobin, transaminases, and
cholinesterase, the latter being explained by the
pre-existence of CLD with significant functional
lesions and advanced hepatopriv syndrome (34).

ALF can cause significant diagnostic difficulties
due to useless information from the diagnostic
criteria of the WD, in a critical time window, and
the lack of sensitive and specific criteria for the
rapid diagnosis. The New Wilson’s index, a model
for end-stage liver disease (MELD), and the Child-
Pugh score are useful tools to make decisions
about LT; however, none of them is an independ-
ent decisive tool (33). The New Wilson Index pre-
dicts mortality without LT, using serum bilirubin,
international normalized ratio, AST, albumin, and
white cell count; a score 211 points is fatal with-
out LT (29), while a Child-Pugh score =7 points
can show the need to include the patient in the
waiting list for LT (33).

The mortality rate in ALF due to WD is around
100% if LT is not performed urgently. This phase
is associated with poliorgan failure which aggra-
vates the patient's condition. It is essential to dif-
ferentiate ALF due to WD from other causes be-
cause awaiting LT one of the goals of therapy is to
reduce acute injury caused by the massive release
of toxic copper (33, 34). The procedures for rap-
idly decreasing the amount of copper are known
as bridging techniques for LT and include: thera-
peutic plasma exchange, albumin dialysis, plas-
mapheresis, hemofiltration, fractioned plasma
separation and absorption, liver dialysis with sin-
gle-pass albumin dialysis, early institution of re-
nal replacement therapy, and molecular adsor-
bents recirculating system. They stabilize the pa-
tient and improve biochemical parameters to

pass LT successfully (35).
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Chronic hepatitis

A clinically important presentation is chronic ac-
tive hepatitis that can evolve under the mask of
nonalcoholic fatty liver disease (NAFLD) or auto-
immune hepatitis (HAI) (30). Being characterized
by an active inflammatory process, it can progress
over time to advanced fibrosis with a negative im-
pact on the patient's prognosis. Clinical evolution
is difficult to distinguish from that observed in
chronic hepatitis of other causes, and nonspecific
biochemical results associated with borderline
changes in copper metabolism may lead to a de-
layed diagnosis (6, 13).

Histological examination in WD is polymorphic
and nonspecific, and only the correlation of clini-
cal and paraclinical data guarantees a correct di-
agnosis (36). As aresult of the mutation, copper is
not eliminated by the bile and accumulates in
toxic amounts in the liver. That affects the func-
tion of mitochondria and causes beta-oxidation of
fatty acids, leading to steatosis. The hepatocyte
contains fat droplets of different sizes from
macro- to microvesicles and the histological pic-
ture changes with the progression of the disease.
In the initial phase, macrovesicular steatosis is
observed. With the progression of the disease
morphological features of either steatohepatitis
or chronic active hepatitis can be determined.
Later the histological appearance acquires simi-
larities with chronic active hepatitis of autoim-
mune or viral type, and finally, cirrhosis can be
detected (25, 37).

Nonalcoholic fatty liver disease and WD

Whereas obesity is a global epidemic, clinicians
must take into account that all patients suggestive
of steatohepatitis, regardless of age and weight,
need to be evaluated for WD before starting treat-
ment. Comparative studies (NAFLD due to WD
versus metabolic NAFLD) have shown that the se-
verity of hepatic steatosis increases with the
amount of copper in the liver tissue, respectively
hepatic steatosis in WD is not induced by the as-
sociated metabolic conditions, but directly by the
accumulation of copper. However, the pathogen-
esis of NAFLD due to WD is a multifactorial one,
and the involvement of metabolic conditions as
cofactors in this process is not excluded (37). A
recent study on 98 Caucasian WD patients, high-
lighted the involvement of the G allele of the ge-
netic polymorphism in rs738409 in the patatin-
like phospholipase domain-containing 3 genes

(PNPLA3) in the development of NAFLD associ-
ated with WD, as independent predictors of mod-
erate to high-grade steatosis (38).

Autoimmune hepatitis and WD

Some WD patients may summarize diagnostic cri-
teria for HAI type 1, such as cytolyzes, positive
anti-nuclear antibody and/or smooth muscle an-
tibody, and histologically compatible findings on
liver biopsy, but compared to patients with HAI,
the response to corticosteroid treatment is poor.
The appearance of autoantibodies is not known,
possibly as a consequence of hepatocyte necrosis
or as a concomitant disease, but such an associa-
tion usually delays the diagnosis of WD. The coex-
istence of WD and HAI is rare, but, if necessary,
the combined therapy of prednisolone and d-pen-
icillamine is recommended (39, 40, 41).

Cholestatic liver diseases and WD

Differential diagnosis between WD and choles-
tatic liver diseases represents a real challenge in
clinical practice due to clinical and laboratory
similarities. It is known that cholestatic syn-
drome, especially primary sclerosing cholangitis,
can occur with secondary systemic copper accu-
mulation associated with changes in copper me-
tabolism parameters. It is important to note that
in WD, the level of ceruloplasmin is significantly
reduced compared to cholestatic cases (6 vs. 16
mg/dL), the 24-hour urinary copper is increased
much more (322.3 vs. 74.5 ng/day) and after the
initiation of therapy with chelators, a decrease in
liver copper content is observed and the level of
ceruloplasmin may decrease more (42).

Cirrhosis

The progression of liver fibrosis leads to the in-
stallation of liver cirrhosis which is initially com-
pensated, but with the aggravation of portal hy-
pertension, there is decompensation of cirrhosis
associated with classic complications such as as-
cites, encephalopathy, and haemorrhage from
esophageal varices. The evolution of cirrhosis in
WD is no different than other etiologies being pre-
sent fatigue, confusion due to hepatic encephalo-
pathy, spider angiomas, gynecomastia, palmar er-
ythema, bruising, bleeding, and muscle wasting
(43). Therefore, patients with advanced CLD need
to be screened periodically for signs of portal hy-
pertension (esophageal varices and splenomeg-
aly) (43), but also liver neoplastic processes (44).
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Decompensated cirrhosis increases the risk of
bacterial infections or sepsis, as well as spontane-
ous bacterial peritonitis. Hepatic encephalopathy,
hepatorenal syndrome, acute kidney injury,
hepato-pulmonary syndrome, porto-pulmonary
hypertension, cirrhotic cardiomyopathy, and rel-
ative adrenal insufficiency are complications as-
sociated with a high degree of mortality (30, 43).

In a large Austrian cohort that included 229 pa-
tients, delay in diagnosis was observed to reduce
survival time, and the presence of cirrhosis at the
time of diagnosis was the lead predictor of mor-
tality. It should also be highlighted that cirrhosis
was present in 47% of cases (66/140 patients)
with the hepatic presentation, in 34% of cases
(21/61 patients) with the neurological presenta-
tion, and in 9% of cases (2/23 patients) in asymp-
tomatic patients (45).

Hepatobiliary malignancies and WD

Although the occurrence of liver neoplasia is a fre-
quent event in CLD, the association of tumors
with WD is rare, and the risk of development is
not clearly defined, even in cirrhotic patients (44).
Toxic accumulation of copper might be expected
to be associated with the induction of carcinogen-
esis, but high copper content in the liver has been
hypothesized to have a protective effect, although
studies are conflicting (46). A European multicen-
ter cohort study that included 1186 patients with
WD identified 8 cases with hepatocellular carci-
nomas and 6 cases with intrahepatic cholangi-
ocellular carcinomas and found that the preva-
lence of liver neoplasia in WD was 1.2% and the
incidence was 0.28 per 1000 person-years (44).A
Dutch retrospective cohort study found that the
annual incidence of hepatocellular carcinoma in
WD is 0.09% in all patients and 0.14% in those
with cirrhosis, therefore dynamic cancer surveil-
lance in WD patients is not recommended, unless
there are additional risk factors (e.g., hepatitis B
or C, alcohol) (47).

Asymptomatic presentation

Most asymptomatic patients are identified
through family screening, which is performed in
stages, initially evaluating siblings, then first-de-
gree relatives (and not just first-degree ones).
This allows the initiation of treatment as early as
possible, preventing the progression of the dis-
ease and the appearance of irreversible sequelae

(48). Currently, many patients are detected in the
asymptomatic phase due to the awareness of this
disease in clinical practice and the routine perfor-
mance of liver function tests (23). No clinical
signs or symptoms of manifest liver disease may
be observed in these patients, sometimes isolated
mild hepatomegaly and/or splenomegaly may be
their only findings on physical examination, but
they may have some abnormalities of liver tests
as mild persistent elevations of ALT or AST (48).
Up to 11% of asymptomatic patients had ad-
vanced CLD not previously diagnosed (49).

Asymptomatic patients are a real challenge in di-
agnosing WD, as they may present asymptomatic
liver test changes, but with normal values of some
of the copper metabolism tests, which reduces the
accuracy of the Leipzig score. The diagnosis of WD
in asymptomatic patients with minimal changes
in copper metabolism or overweight/obese pa-
tients with hepatic steatosis should be re-evalu-
ated by histological examination and genetic test-
ing, to exclude a mild phenotype or a modifier
gene intervention that regulates copper metabo-
lism in the presence of malfunctioning ATP7B
protein (36).

DISCUSSIONS

Any patient presenting increased transaminases
needs to be considered for clinical work-up simi-
larly to any other acute/chronic hepatitis and cir-
rhosis, as the usual histological examination is not
pathognomonic (6). The differential diagnosis
should be done between WD and viral hepatitis
(B, C, D), HAI cholestatic syndromes, drug-in-
duced liver injury, nonalcoholic or alcoholic stea-
tohepatitis, hemochromatosis, alpha-1-antitryp-
sin deficiency, ischemic liver damage, and inde-
terminate causes. In the case of the patient sus-
pected of WD, attention will be paid to the physi-
cal examination to identify the stigmas character-
istic of liver disease and subtle extrahepatic man-
ifestations, history of unexplained episodes of
jaundice or hemolysis, unexplained liver disease
with or without neurological or neuropsychiatric
disorders in family members (siblings, parents,
grandparents, aunt, uncle), current alcohol con-
sumption (a presence of alcohol withdrawal), re-
cent administration of hepatotoxic drugs, unex-
plained amenorrhea or delayed puberty (30, 50).
No single test is specific for diagnosis, but a range
of tests must be applied. Given that the parame-
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ters of copper metabolism can be influenced by
many conditions (e.g., acute inflammation, hy-
perestrogenemia, increased zinc uptake, healthy
heterozygotes, chronic cholestasis, etc.), the diag-
nosis of copper findings can only be interpreted
plausibly in the context of other findings (clinical,
laboratory and genetic) to avoid false-positive or
false-negative results (32). Ferenci P. and col-
leagues (12) reported that 3-10% of patients pre-
sent a normal histological appearance or mild
changes, therefore when performing a liver bi-
opsy, it is necessary to do liver copper quantifica-
tion. To make a differential diagnosis, it is recom-
mended to perform an imaging examination: ab-
dominal ultrasonography, magnetic resonance, or
computed tomography, and in the advanced
stages, it is important to evaluate the degree of

CONCLUSIONS

liver fibrosis by transient elastography and bio-
chemical scores of fibrosis (25, 27). The KFR is
seen in 45-50% of patients with liver damage and
95% of neurological damage (6).

The presence of WD does not exclude other liver
pathologies and vice versa. Reduced vigilance in
special clinical cases can lead to several situa-
tions. First, the simultaneous presence of another
disease may delay the diagnosis of WD, with pro-
gressive liver damage. Second, targeted untreated
concomitant liver disease can lead to the worsen-
ing of lesions despite adequate treatment with
chelators for WD. Third, the patient with WD may
have overdosed with chelating agents developing
secondary copper deficiency and various side ef-
fects, while the concomitant disease remains un-
recognized (1, 13, 50).

1. The evolution of liver lesions in WD can be very variable, ranging from an asymptomatic state to
decompensated cirrhosis, accompanied by its classic complications, therefore establishing the di-
agnosis in the early stages can prevent the occurrence of irreversible sequelae.

2. The examination of the patient with changes in liver function tests should be extensive and objec-
tive, using validated scores and carefully analyzing the results of investigations.

3. Acute liver failure due to WD is rather difficult to differentiate from other etiologies due to the
lack of sensitive and specific criteria for diagnosis in this type of presentation, which complicates
potential decisions regarding the type of treatment required.

4. Confirmation of the diagnosis should not exclude the co-existence of other liver diseases, and the
complex and systematic approach of the patient prevents delayed diagnosis, irreversible injury
with organ failure, and administration of ineffective therapies.
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