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Abstract
Wilson’s disease is a rare genetic disorder that affects the excretion capacity of copper. Its dis-

tribution is worldwide, with an estimated prevalence in 30 cases per million habitants. Although 
the most frequent symptoms are those of hepatic and neuropsychiatric origin, hemolytic anemia 
with negative Coombs may be the only manifestation of the disease and its presentation usually 
precedes for months to clinically evident liver disease or neurological manifestations. The case of a 
young patient with negative Coombs hemolytic anemia and an alkaline phosphatase / total bilirubin 
ratio <4 and AST / ALT> 2.2 is presented, establishing Wilson’s disease as a diagnosis. (Acta Med 
Colomb 2020; 45. DOI: https://doi.org/10.36104/amc.2020.1459).
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Introduction
Wilson´s disease, or lenticular degeneration, is a rare 

genetic disorder that affects copper metabolism, resulting 
in its abnormal accumulation in the liver, brain, cornea 
and kidney (1, 2). It is globally distributed, with an es-
timated incidence of 30 cases per million inhabitants, 
typically presenting between the first and fourth decade 
of life, although it ranges anywhere from two to 70 
years of age (3, 4). Although the main symptoms of the 
disease are hepatic and neurological, Coombs-negative 
hemolytic anemia may be the only manifestation, and it 
tends to present months before clinically evident liver 
disease or neurological manifestations (5). We present 
the case of a young patient, with no significant medical 
history, who was admitted to the emergency room with 
Coombs-negative hemolytic anemia, and was diagnosed 
with Wilson´s disease after several tests. 

Clinical case description
A 16-year-old patient was treated for parasites with 

metronidazole, secnidazole and albendazole three weeks 
prior to her admission. She consulted due to a two-week 
history of progressively worsening asthenia, weakness 
and fatigue, with no other abnormalities or signs.  Her 
guardians stated that after one week she developed pro-
gressive pallor and the initial symptoms worsened, adding 
a throbbing generalized headache with an intensity of 
6/10, triggered by exertion, without nausea, vomiting, 
photophobia or other symptoms. She reported that along 

with the pallor, she noticed changes in the color of her 
urine; it was yellow at first and then turned orange. Dur-
ing the two days prior to admission, her symptoms pro-
gressed, forcing her to stay home; thus, they decided to 
take her to our hospital. She denied chest pain, dyspnea, 
fever, weight loss, skin lesions and other symptoms. This 
was the first episode of the disease and she had not had 
other important events which could be related to the cur-
rent clinical picture. 

Her admission lab exams revealed severe macrocytic 
anemia, thrombocytopenia and hyperbilirubinemia with 
increased direct and indirect fractions. A peripheral blood 
smear showed macrocytes and polychromatophilia, with 
no other relevant findings. Hemolysis studies revealed 
elevated LDH, decreased haptoglobin and a negative 
fractionated Coombs. Aspartate transaminase (AST) was 
also elevated with normal alanine transaminase (ALT), 
decreased alkaline phosphatase, prolonged INR and co-
agulation times, and hypoalbuminemia. Kidney function 
tests and electrolyte levels were within normal limits 
and the infectious disease panel was negative (Table 1). 
Abdominal ultrasound and abdominal magnetic resonance 
showed a normal-sized liver with a nodular surface, sug-
gesting hepatic cirrhosis. During her hospitalization, the 
laboratory findings persisted and towards day three, she 
developed a decreased attention span and sleep distur-
bances, without asterixis, which, together with an INR 
>1.5 established the diagnosis of acute liver failure in a 
patient with cirrhosis.  
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In view of non-immune hemolytic anemia in a young 
woman with cirrhosis of unknown etiology, and consider-
ing the alkaline phosphatase/total bilirubin ratio <4 and 
AST/ALT >2.2, diagnostic tests were run for suspected 
Wilson´s disease, which showed decreased ceruloplasmin 
levels and increased 24-hour urine copper. A slit lamp 
test showed Kayser-Fleischer rings (Table 2), which es-
tablished the diagnosis of acute liver failure secondary 
to Wilson´s disease.  

Discussion
This case presents an adolescent woman with no prior 

medical history or illness. Wilson´s disease is a rare disor-
der which typically presents between the first and fourth 
decade of life and does not generally manifest clinically 
before five years of age, since it takes time for the copper 
to accumulate (6). The disorder is caused by autosomal 
recessive mutations of the ATP7B gene on chromosome 
13. This gene codes for a transmembrane protein in the he-
patocyte which ensures copper transport in the trans-Golgi 
compartment for incorporation into apoceruloplasmin, 
subsequent formation of ceruloplasmin and elimination of 
excess copper through the biliary system (7, 8). A defect 
in this gene leads to copper accumulation in the liver and 
extrahepatic tissues (7)  

Wilson´s disease has a broad clinical presentation and 
awareness of its manifestations is especially important 
(9), recognizing that the most frequent symptoms are 
mainly hepatic and neuropsychiatric (10). Generally 
speaking, the clinical presentation of this case corre-
sponds to an acute presentation of the disease, which is 
characterized by liver involvement, hemolysis, or both, 
while the chronic form involves chronic liver disease, 
neuropsychiatric manifestations, or a combination of 
these (9). In 40-70% of patients, the liver is involved first, 
and manifestations may include asymptomatic transami-
nase elevation, chronic liver disease, cirrhosis or acute 
liver failure (10). On the other hand, neurological and 
neuropsychiatric disorders may be the presenting symp-
toms in 40-50% of patients, while hemolytic anemia is 
uncommon and has been described as the initial symptom 
in <10-15% of those affected (4, 6, 9).  

Hemolytic anemia, as in this case, tends to be Coombs 
negative; it frequently remits and may occasionally recur 
(9, 10). During the inpatient course, acute liver failure was 
diagnosed along with the hemolytic anemia, which has been 
recognized as the characteristic trait of acute liver failure due 
to Wilson´s disease and may be the first clinical manifesta-
tion of the disease in approximately 5% of patients (9, 10). 
Although the exact mechanism of the hemolysis is unknown, 
it is presumed to be due to the direct toxic effect of excess 
copper on the surface of the erythrocytes, damaging the 
cell membrane, oxidizing the hemoglobin and inactivating 
the pentose phosphate enzyme pathways along with others 
involved in glycolysis (3, 5-8, 10). 

In this patient, and as recognized in the literature, deep 
jaundice, low hemoglobin, mild transaminase elevation 
and low serum alkaline phosphatase strongly suggested 
the diagnosis of fulminant Wilson´s disease (11).  In 
this regard, an alkaline phosphatase/total bilirubin ratio 
<4 and AST/ALT >2.2 have a 94% sensitivity and 86% 
specificity, with a likelihood ratio (LR) of 7, for the diag-
nosis of acute liver failure due to Wilson´s disease, which 
supported this diagnosis in our patient. In this clinical 
scenario, urinary copper excretion is markedly elevated, 
while ceruloplasmin and serum copper are less sensitive 
and specific (3, 11). 

The diagnosis of this disease is based on a combina-
tion of clinical and laboratory findings. Kayser Fleischer 
rings are present in 50-60% of patients with isolated liver 
disease, and up to 90% of patients with neurological in-
volvement, explained by copper deposits in Descemet´s 
membrane in the cornea. The slit-lamp test is diagnostic, 
and although these rings are almost always considered to 
be pathognomic of the disease, they may also be seen in 
other chronic cholestatic diseases (3, 4, 7, 11). Cerulo-
plasmin levels are decreased in >85% of patients, due to 
defective copper inclusion in this protein which causes 
it to be eliminated more rapidly. However, a low cerulo-
plasmin level does not in itself establish a diagnosis of 
Wilson´s disease, since it may also be altered in malnutri-
tion and other diseases (3, 7). The release of copper from 
the hepatocytes increases its 24-hour urinary excretion, 
which in some patients may reach up to 600-1,600 nmol/
day (3, 7, 11).  

A ceruloplasmin level <20 mg/dL associated with 
Kayser-Fleischer rings or a urine copper level >100 
micrograms/day is considered to be diagnostic for the 
disease. However, 24-hour urinary copper excretion 
may be normal in close to 25% of patients (3, 4, 11). 
In the presented case, the diagnosis was established 
by a combination of clinical, laboratory and imaging 
findings, such as Kayser-Fleischer rings, acute liver 
failure, cirrhosis of unknown etiology, and non-immune 
hemolytic anemia associated with ceruloplasmin levels 
<20 mg/dL and elevated urine copper excretion. In 
conclusion, it may be suggested that in young patients 
who present with acute liver disease associated with 
Coombs-negative hemolysis, the possibility of Wilson´s 

Table 2. Laboratory and clinical tests for Wilson´s disease.

Diagnostic test Result

Cerulopasmin (mg/dL; RV: 15-60) 9.4

Urine copper (mcg/24 hours; RV:3-50) 976.9

Kayser-Fleischer rings Present
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Table 1. Admission and follow up laboratory tests.

Laboratory test On admission Day 1-3 Day 4-5

Complete blood count
• Hemoglobin (g/ dL)
• Hematocrit (%)
• MCV (fL)
• MCH (pg)
• RDW
• Leucocytes (cel/ uL)
• Neutrophils (cel/ uL, %)
• Lymphocytes (cel/ uL, %)
• Monocytes (cel/ uL, %)
• Eosinophils (cel/ uL, %)
• Basophils (cel/ uL, %)
• Platelets (cel/ uL)

6.1
19.1
126.5
40.3
16.2
5,300
3,300
1,500
300
200
10

142,000

6.5
20.4
122.9
39.5
21.6
5,900
3,400
1,800
500
200
0

116,000

9.7
29.4
114.6
38.0
26.5
5,500
2,800
1,900
500
300
0

140,000

Kidney function
• Creatinine (mg/dL)
• BUN (mg/dL)

0.76
14.5

0.73

Electrolytes
• Sodium mmol/L
• Potassium mmol/L
• Chloride mmol/L

138
4.32
112.9

140
4.1

110.1

Liver function (U/L)
• GPT/ALT
• GOT/AST
• Bilirubins: 
 3 Total
 3 Direct
 3 Indirect
• Alkaline phosphatase
• PT/INR
• PTT
• Albumin

19
76

7.56
3.08
4.48
11

22.8/2.11
41

24
68

6.07
2.31
3.76
13

23.4/2.17
42.4
2.1

45
78

4.59
2.13
2.46
17

20.0/1.86
38.5

Others
• HIV
• VDRL
• HB surface Ag
• Anti-HC antibodies
• Anti-Mycoplasma pneumoniae IgM (RV): <0.9)

Negative
Non-reactive
Non-reactive
Non-reactive

0.26

Anemia workup
• LDH (RV: 125-243)
• Corrected reticulocyte count (%)
• (%) Reticulocyte maturation index
• Haptoglobin (RV: 16-199)
• Fractionated Coombs test
• Vitamin B12
• Folic acid
• Serum iron
• Transferrin saturation (%)
• Ferritin
• TSH
• Peripheral blood smear Anisocytosis: ++; 

Microcytosis: +; 
Macrocytosis: ++; 
Hypochromia: ++; 

Polychromatophilia: +; 
Poikilocytosis: +; 
Dacryocytes: +

Platelets: thrombocytopenia
Normal morphology and distribution

381
13.8
6.9
<8

Negative
1,560
6.1
110
115

1,252
3.08
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disease should be proposed and tests performed to allow 
an early diagnosis. 

Referencias 
1. Roberts EA, Schilsky ML. Diagnosis and treatment of Wilson disease: an update. 

Hepatology. 2008;47(6):2089-111.
2. Poujois A, Woimant F. Wilson’s disease: A 2017 update. Clin Res Hepatol 

Gastroenterol. 2018;42(6):512-20.
3. Kelly C, Pericleous M. Wilson disease: more than meets the eye. Postgrad Med 

J. 2018;94(1112):335-47.
4. Medici V, Rossaro L, Sturniolo GC. Wilson disease--a practical approach to 

diagnosis, treatment and follow-up. Dig Liver Dis. 2007;39(7):601-9.
5. Liapis K, Charitaki E, Delimpasi S. Hemolysis in Wilson’s disease. Ann Hematol. 

2011;90(4):477-8.

6. V Padma HK. Coomb’s Negative Hemolytic Anemia in Wilson’s Disease. Indian 
Journal of Clinical Practice. 2014;24(10):941-3.

7. Balkema S, Hamaker ME, Visser HP, Heine GD, Beuers U. Haemolytic 
anaemia as a first sign of Wilson’s disease. Neth J Med. 2008;66(8):344-7.

8. Sharma S, Toppo A, Rath B, Harbhajanka A, Lalita Jyotsna P. Hemolytic 
Anemia as a Presenting Feature of Wilson’s Disease: A Case Report. Indian J 
Hematol Blood Transfus. 2010;26(3):101-2.

9. Ala A, Walker AP, Ashkan K, Dooley JS, Schilsky ML. Wilson’s disease. 
Lancet. 2007;369(9559):397-408.

10. Czlonkowska A, Gromadzka G, Buttner J, Chabik G. Clinical features 
of hemolysis, elevated liver enzymes, and low platelet count syndrome in 
undiagnosed Wilson disease: report of two cases. Arch Gynecol Obstet. 
2010;281(1):129-34.

11. Ferenci P. Diagnosis of Wilson disease. Handb Clin Neurol. 2017;142:171-80.


