
Riassunto 

descriviamo una ragazza di 17 anni con anemia  emolitica, come
presentazione di malattia di Wilson. la diagnosi è basata sui risul-
tati della ceruloplasmina sierica < 20 mg/dl, presenza di anello di
Kayser-Fleischer e anemia emolitica Coombs-negativa. 
i test genetici hanno rivelato la presenza della mutazione h1069q
allo stato eterozigote.
la paziente è stata trattata con acetato  di zinco in monoterapia,
con buona risposta mantenuta dopo 22 mesi.
questo caso sottolinea l’importanza di riconoscere atipiche presenta-
zioni cliniche della malattia di Wilson, che deve sempre essere consi-
derata nei pazienti con anemia emolitica con test di Coombs negativo.
la buona risposta clinica, nel nostro caso al trattamento con acetato
di zinco in monoterapia, potrebbe  prestarsi a considerare l’uso
di  monoterapia  con zinco  come terapia iniziale,  anche in pazienti
con malattia di Wilson  sintomatici sotto stretta osservazione clinica.
Studi clinici sono necessari per fornire prove dell’uso dello zinco in
monoterapia, come  terapia iniziale  nei pazienti con  malattia di
Wilson sintomatici.

Abstract

We describe a 17-year-old girl with haemolytic anaemia as presen-
tation of Wilson disease.
The diagnosis was based on the findings of < 20 mg/dl cerulo-
plasmin serum level, Kayser-Fleischer ring and Coombs-negative
haemolytic anaemia. Genetic testing revealed the presence of the
H1069Q heterozygous mutation. 
The patient was treated with Zinc acetate monotherapy, with
good response, maintened after 22 months. This case emphasizes
the importance of recognizing atypical clinical presentation of
Wilson disease, which must always be considered in patients with
Coombs-negative haemolytic anaemia. 
The good clinical response to treatment with zinc acetate
monotherapy in our case might lend to consider the use of zinc
monotherapy as initial therapy also in symptomatic patients with
Wilson disease under close clinical observation.
Clinical trials are needed to provide evidence for use of zinc
monotherapy as first-line therapy in symptomatic patients with
Wilson disease.

Introduction

Wilson disease is a hereditary disorder characterized by a patholog-
ical accumulation of copper in tissues and organs, particularly the
liver and the brain. onset of disease may occur from paediatric to
adult age, with peak incidence between the second and the third
decades of life. Symptoms on presentation usually include extreme-
ly variable liver disease, which may develop into cirrhosis, manifes-
tations in the central nervous system, psychiatric symptoms and
ophthalmologic signs, namely, the presence of Kayser-Fleischer
rings. More rarely, other manifestations at onset include haemolyt-
ic disorders, bone injury, amenorrhea, endocrine gland alterations,
as well as renal and cardiac abnormalities.1,2

Several treatment options for Wilson disease have been described,
and guidelines have recently been published.3 the most commonly
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used pharmacological therapies are chelating agents (penicillamine4,
trientine5), tetrathiomolybdate6 or zinc-based treatments.7,8

Although initial d-penicillamine treatment is generally recom-
mended in symptomatic patients,  numerous, often severe, side
effects can occur, requiring discontinuation in up to 30% of cases.1,2

especially, neurologic deterioration may appear during the initial
phase of treatment with d-penicillamine.9
A valid alternative therapy seems to be zinc, which is often used in
combination with or after chelators as maintenance therapy. zinc
administered exclusively as monotherapy in symptomatic patients is
controversial: current recommendations call for its use after a peri-
od of chelating therapy.3 nevertheless, there are reports in the liter-
ature on its immediate use as monotherapy in these patients.7,10,11

Case report

A previously healthy 17 year old female was admitted to another
hospital because of ingravescent jaundice (total bilirubin 10.7
mg/dl, direct 2.9 mg/dl, indirect 7.8 mg/dl), progressive decrease
in haemoglobin (hb) values (to 5.4 g/dl), severe coagulopathy
(aPtt at 44 seconds [normal values 24.5-34.5 seconds] and Pt
ratio 1.64 [normal values 0.82-1.19], not correctable by vitamin K),
and decreased antithrombin iii (Atiii) 36% (normal values 82-
137). She also presented alterations of liver function test values:
increased ASt/Alt (92/38 iu/l), decreased pseudocholinesterase
(PCe) (1789 u/l) and albumin (2.5 g/dl). direct and indirect
Coombs’ test were negative and fragmented red cells were found on
peripheral blood film. After symptomatic therapy, the girl was
referred our hospital for a complete diagnostic workup.
the girl was in quite good general conditions: moderate
hepatomegaly and splenomegaly were present, neurological exami-
nation was normal, serum liver test showed moderate alterations.
(table) nevertheless, coagulation screening revealed prolonged Pt
ratio (1.63) and Ptt ratio (1.44), as well as decreased coagulation
factors consistent with liver disease: factor ii 42% (normal values
70-121), factor V 55.3% (normal values 59-149), factor Vii 32.5%
(normal values 67-150), factor x 52.9% (normal values 76-138)

and Atiii 30% (normal values 82-137). Factor Viii was normal.
hepatotropic virus and autoimmunity tests were negative.
Abdominal ultrasound (uS) examination showed increased liver
volume with non-homogeneous echostructure and mild
splenomegaly (longitudinal diameter: 12.5 cm). doppler uS
revealed no portal hypertension. 
Specific tests were then performed on the suspected diagnosis of
Wilson disease: ceruloplasmin was 9.2 mg/dl (normal values: 18-
70); serum copper level was 107 mg/dl (normal values: 85-165),
and bilateral Kayser-Fleischer rings were present for 360°. the
result of 24-hours urinary copper excretion at admission was not
available but fifty days after was 146,5 mcg (normal value < 50
mcg/24 h). Brain Mri was normal. liver biopsy was not performed
to avoid the risk of bleeding.
the coexistence of haemolytic anaemia with liver failure, low ceru-
loplasmin serum levels and bilateral Kayser-Fleischer rings prompt-
ed the diagnosis of Wilson disease. genetic testing, which revealed
the presence of the h1069q heterozygous mutation, confirmed the
diagnosis. 
to avoid the risk of neurological deterioration with chelating treat-
ment, the girl was thus started on therapy with zinc acetate at the low
dose of 25 mg 3 times a day and a diet with reduced copper content. 
After four months she was in good general conditions but Kayser-
Fleischer rings were unaltered. laboratory findings showed a
decrease of ASt, an increase in PCe and improvement in the coag-
ulation pattern. (table) Serum zinc level was 214 mg/dl (normal
values: 52-144), a marker of good compliance with therapy.
hepatic elastography showed an elastographic pattern compatible
with F3 fibrosis (stiffness: 10 KPa). 
given the absence of adverse side effects, the zinc acetate dose was
increased to 50 mg three times a day. Follow-up at 15 months con-
firmed improvement of clinical and laboratory findings, with nor-
malisation of platelets, hb, ASt, Alt, albumin, total bilirubin,
ldh, PCe, Pt ratio and Ptt ratio, as well as coagulation factors
ii (93,2%), V (72,4%), Vii (76,5%), and x (75,3%), and
antithrombin iii (101%). (table)
good control of disease was confirmed after 22 months end of fol-
low-up. (table) 

WilSon diSeASe PreSenting With hAeMolYtiC AnAeMiA treAted With zinC-ACetAte 97

Table 1

BIOChEmICAl prOfIlE Of ThE pATIEnT AT DIAgnOSIS AnD DurIng ThE fOllOw up 

Laboratory analysis (normal values) At diagnosis After 4 months from start After 15 months from start After 22 months from start 
of Zn acetate therapy of Zn acetate therapy of Zn acetate therapy

Total bililirubin (<1 mg/dl) 1.22 0.71 0.51 0.8

hb (11.5-16.5 g/dl) 13.8 13.6 12.9 14.3

plT(150-400000/mmc) 112000 114000 156000 154000

Albumin (4.02-4.76 g/dl) 3.33 n.d. 4.29 4.6

Total protein (6-8 g/dl) 6.02 n.d. 7.01 7.5

pT ratio (0.82-1.19) 1.63 1.22 1.06 n.d.

pTT ratio (0.80-1.21) 1.44 1.38 1.33 n.d.

AST (<35 u/l) 105 49 33 27

AlT  (<35 u/l) 60 55 48 39

pCE (3000-8000 u/l) 1779 2804 n.d. n.d.

n.d.: not determinated



Discussion

the onset of Wilson disease includes occasionally haemolytic
anaemia1,12,13,14, which is mainly due to oxidative damage of the red
cell membrane caused by excess copper released by damaged hepa-
tocytes.15 in our patient, the suspicion of Wilson disease was con-
firmed as highly probable, with score 6 by the diagnostic scoring
system based on clinical and laboratory parameters developed by
Ferenci et al.16

in our view, this case is deserving of interest given the good response
achieved with zinc acetate monotherapy in a severe form of disease.
the therapy of Wilson disease is aimed at reducing circulating cop-
per and/or at decreasing copper accumulation in tissues.1 

the penicillamine represents the gold standard for therapy and the
most widespread used in europe. While it is indeed effective at
reducing copper levels (thanks to its copper-binding properties and
elimination through urine), its use can be hampered by some major
side effects: kidney and liver toxicity, bone marrow suppression1

and, at the start of treatment, a potential irreversible worsening of
neurological symptoms.9 Brewer et al also documented a 26% inci-
dence of neurologic worsening in patients treated with trientine.17 

Although chelating agents are recommended for initial therapy in
Wilson diasease3, a valid alternative therapy seems to be zinc18: it
induces the production of metallothionein, which selectively binds
to copper in the cells of intestinal mucosa, prevents copper absorp-
tion and favours its faecal elimination within 7 to 8 days.19

Moreover, zinc plays an important role in limiting copper hepato-
toxicity by increasing the sequestration of free copper through bind-
ing with metallothionein.20 in presymptomatic patients long-term
studies have shown that zinc monotherapy can induce a negative
copper balance and can normalise transaminase values.21

the zinc monotherapy approach may be adopted in patients with
exclusively hepatic or combined presentation, on the condition that
liver disease is not advanced.22 

in symptomatic patients zinc administered exclusively as monother-
apy is controversial: current recommendations call for its use after a
period of chelating therapy.3 nevertheless, there are reports in the lit-
erature on its immediate use as monotherapy in these patients.7,10,11

recently, linn et al.22 described their experience with long-term zinc
monotherapy (median follow-up of 14 years) in 17 patients with
Wilson disease, presentation of which was only hepatic in seven sub-
jects, only neurologic in five, and combined in five. the authors
concluded that zinc monotherapy is the therapy of choice in patients
with exclusively neurological presentation considering the significant
potential for neurologic deterioration with chelating agents. 
in our patient, the decision to not use for treatment chelating agent
was prompt by the possibility of appearance of neurological com-
promission in patient with severe and symptomatic disease showing
a very bilateral complete KF King.  
the choice of zinc acetate monotherapy as first treatment has thus
far achieved good results. After 22 months of follow-up we have
observed a clinical improvement and the recovery of hepatic syn-
thesis parameters.

the traditional therapy with zinc is based on zinc sulphate; zinc
acetate retains the pharmacological properties of zinc sulphate, but
is more agreeable and induces fewer gastrointestinal side effects.
zinc acetate was approved for use in the united States by the FdA
and in europe by  the eMeA. 
the optimal compliance and the good clinical response to treat-
ment with zinc acetate monotherapy in our case might lend to con-
sider the use of zinc monotherapy as initial therapy under close clin-
ical observation, also in symptomatic patients with Wilson disease
with risk of toxicity by chelating agents.
Clinical trials are needed to provide evidence for use of zinc
monotherapy as first-line therapy in symptomatic patients with
Wilson disease.23,24
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