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Summary

Wilson’s disease (WD) is a rare disorder of copper metabolism usually presenting with variable liver damage and 
neuropsychiatric symptoms. Here we report a 39-year-old Taiwanese female with late manifestation of WD presenting 
with gonadotroph, thyreotroph and corticotroph hypopituitarism. Molecular genetic testing revealed compound 
heterozygosity for two mutations in exons 12 and 14 (c.2828G>A and c.3140A>T). Copper-chelating therapy with 
D-penicillamine and zinc was initiated along with supplementation of hydrocortisone and L-thyroxine. Hypopituitarism 
resolved when urinary copper excretion returned to normal levels under copper chelation. This case should raise 
awareness of pituitary function in WD patients.
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Learning points:

 • Hypopituitarism can complicate Wilson’s disease (WD) and endocrinologists should be aware of it when caring for 
hypopituitary patients.

 • Hepatologists should consider endocrinologic testing for hypopituitarism when WD patients present with 
symptoms�of�adrenal�insufficiency,�thyroid�or�gonadal�dysfunction.

 • Copper-chelating treatment is mandatory and may lead to the recovery of pituitary function in such patients.

Background

Wilson’s disease (WD) is a monogenic copper disorder 
associated with liver failure and progressive lenticular 
degeneration. Especially in younger patients, the initial 
manifestation goes along with acute fulminant liver 
failure, followed by liver transplantation due to high-
urgency registration for organ transplant. Hypopituitarism 
is an exceedingly rare and unusual complication of WD 
but must be kept in mind when dealing with WD patients 
especially when unusual symptoms such as hypoglycemia 
or amenorrhea occur. Diagnosis of hypopituitarism can 
be challenging since many patients may be asymptomatic 
or symptoms may be accredited to the underlying liver 
disease. When hypopituitarism is confirmed, hormone 

replacement is mandatory according to the extent of 
pituitary insufficiency. While hypopituitarism is usually 
irreversible, copper-chelating treatment can facilitate 
hormonal recovery in WD.

Case presentation
Introduction

Wilson’s disease (WD) is a rare monogenetic disorder in 
which excess copper is deposited mainly in parenchymal 
organs such as liver and brain. Liver cirrhosis is the 
most severe complication and often the first obvious 
clinical manifestation of the disease. Excessive copper 
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accumulation may lead to hepatic and/or neuropsychiatric 
symptoms and to complex biochemical changes (1, 2). 
The recessive disease is due to mutations in the ATPase 
copper transporting beta polypeptide (ATP7B) gene on 
chromosome 13 (3). Diagnosed and treated at young age, 
WD has a favorable prognosis (4), but phenotypes are 
heterogeneous and may be late- or misdiagnosed (5).

With WD itself being a challenging diagnosis to the 
treating physician, hormonal dysfunction due to copper 
accumulation in endocrine glands rarely occurs and 
causes various symptoms that need precise interpretation 
followed by appropriate treatment.

Here we report a case with late-diagnosed WD 
and endocrine dysfunctions that resolved after copper 
chelation.

Case presentation

A 39-year-old Taiwanese female presented with jaundice, 
nausea, fatigue and writer’s cramps that had evolved 
within few days without any triggering events. The 
medical history was unremarkable with two normal 
deliveries and healthy children without any specific 
family history. The patient had no siblings. The patient 
did not consume alcohol, used to drink green tea regularly 
(four to six cups per week), was on a vegan diet and used 
a hormonally active contraceptive coil (Levonorgestrel, 
Mirena®) for approximately 3 years. No over the counter 
supplements, herbs or creams were used.

On examination she was jaundiced but had otherwise 
normal vital signs, the routine laboratory results are 
presented in Table 1. Abdominal ultrasound showed a 
compensated liver cirrhosis with portal hypertension and 
splenomegaly. A transcutaneous liver biopsy revealed 
no evidence for a nutritive toxic liver damage and other 
common hepatopathies. Hepatic parenchymal copper 
concentration revealed a high hepatic copper content of 
1338 mg/kg (normal range: 10–35 mg/kg). In addition, 
the serum ceruloplasmin was low (10.7 mg/dL, normal 
range: 25–60 mg/dL), the 24-h urinary copper excretion 
was increased with 708 µg per day (normal range: 10–60 
µg/day) and a coombs-negative hemolytic anemia was 
present (hemoglobin: 10.2 mg/dL; lactate dehydrogenase 
(LDH): 385 U/L). Thus, the diagnosis of Wilson’s disease 
had to be made.

T2 MRI visualized increased densities in basal ganglia 
with the characteristic ‘face of the giant panda’ sign 
(Fig. 1). Genetic testing of the ATP7B gene revealed two 
heterozygous mutations: c.3140A>T (p.Asp1047Val) 
on exon 14 and c.2828G>A (p.Gly943Asp) in exon 12 

which were classified as pathogenic variants (class V) of 
the ACMG-AMP system (6). Both are missense variants, 
have separately been described as WD causing variants 
(HGMD Professional 2017.1) and are localized in the 

Table 1 Baseline laboratory and copper parameters.

 
Parameter

 
Value

Reference 
values

Sodium, mmol/L 136 135–145 
Potassium, mmol/L 3.6 3.6–4.8 
Creatinine, mg/dL 0.7 0.5–0.9 
Albumin, g/dL 2.7 3.5–5.2 
Bilirubin, ng/dL 0.7 <0.9 
Alanine transferase, U/L  86� <35 
Gamma-glutamyltransferase, U/L 211 <40 
Alkaline Phosphatase, U/L  54 55–105 
Lactate dehydrogenase, U/L 385 <248 
Leukocytes, /nL 4.07 3.96–10.41
Erythrocytes, /pL 2.75 3.96–5.16 
Hemoglobin, g/dL 10.2 11.6–15.5 
Hematocrit, % 31.1 34.6–45.3 
Thrombocytes, /nL  93 176–391 
Prothrombin time, %  41 70–130 
International normalized ratio 1.90
Hepatic copper content, mg/kg 1338 10–35 
Ceruloplasmin, mg/dL 10.7 25–60 
24-hour urinary copper  

excretion, µg/day
708 10–60 

24-hour urinary copper excretion  
after 6 months, µg/day

 60 10–60 

Figure 1
T2 magnetic resonance imaging (MRI) visualized increased densities in 
basal ganglia with the characteristic ‘face of the giant panda’.
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cation-transporting P-type ATPase domain. Although the 
variants are assumed to exist in trans, this needs to be 
confirmed by family testing.

Copper-chelation treatment was initiated by up 
titrating D-penicillamine and zinc with pyridoxine 
supplementation since penicillamine is known to 
inactivate pyridoxine. She was educated on medication 
compliance and stayed on a low-copper diet. She was 
also advised to quit the consumption of green tea since 
it is known to contain a high amount of copper. At this 
point, the patient had a stable disease with a Model for 
End-Stage Liver Disease (MELD) score of 15 obviating 
liver transplant considerations. The patient was evaluated 
for liver transplantation but not registered because of 
improving her state after initiation of cupper depleting 
therapy.

On follow-up, she reported fatigue and amenorrhea 
since the levonorgestrel containing coil had been removed 
around 3 months before. Additionally, she complained 
of meal-independent hypoglycemic symptoms, which 
were confirmed by blood glucose self-monitoring. After 
dietary adjustments, hypoglycemias as low as 50 mg/dL 
were confirmed on hospital admission. A subcutaneous 
continuous glucose monitoring (Dexcom G5 Mobile 
rtCGM) (Fig. 2) revealed multiple hypoglycemic episodes 
but also transient hyperglycemia up to >200 mg/dL.

Adrenal dysfunction was found explaining 
hypoglycemias: low baseline cortisol (2.5 µg/dL, normal 
range: 6.24–18.0 µg/dL) and adrenocorticotropic hormone 

(ACTH) (7.5 pg/mL, normal range: 7.2–63.6 pg/mL) 
confirmed by testing with 250 µg cosyntropin. Cortisol 
rose to a subnormal peak after 60 min (basal: 3.1 µg/dL, 
stimulated: 16.0 µg/dL, normal range: > 18 µg/dL) and 
adrenocorticotroph deficiency was diagnosed (Table 2).

In addition, she had thyrotroph insufficiency whereas 
the somatotroph function was not impaired. With 
decreased levels of luteinizing hormone (LH), follicle-
stimulating hormone (FSH) and estradiol we suspected 
gonadotroph insufficiency causing amenorrhea (Table 3).

Hypopituitarism was diagnosed involving the 
deficiency of the adrenocorticotroph, gonadotroph and 
thyrotroph axes. A sellar MRI ruled out pituitary adenoma 
but failed to show copper accumulation within the 
pituitary. 

An oral glucose tolerance test was performed over 
4.5 h with 75 g glucose to confirm diabetes mellitus and 
to rule out reactive postprandial hypoglycemia. Fasting 
glucose was normal, 2 h after oral glucose load it rose to 
219 mg/dL and decreased to 61 mg/dL after 4.5 h with the 
patient showing hypoglycemic symptoms. 

Substitution with hydrocortisone was started (10 mg/
day), followed by L-thyroxine 50 µg/day and copper-
chelating treatment continued. Within the following 
months, the patient's general condition improved 
considerably, and she did not observe any further 
hypoglycemias on glucose self-monitoring. 

During follow-up, urinary copper excretion decreased 
to near-normal levels (<60 µg/day) and after 6 months 

Figure 2
A subcutaneous continuous glucose monitoring (Dexcom G5 Mobile CGMS) revealed multiple hypoglycemic episodes but also transient hyperglycemia 
up to >200 mg/dL.
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she reported menstrual cycles. The general condition 
further improved to full physical and mental fitness. 
After 48-h hydrocortisone cessation, another 250 µg 
cosyntropin stimulation test was performed and revealed 
a normal cortisol peak (basal 11 µg/dL, stimulated 
31.0 µg/dL, normal range >18 µg/dL). Thyreotroph 
function normalized as well with TSH and free thyroid 
hormones being within the normal range. Substitution 
of hydrocortisone and L-thyroxine was discontinued and 
well-tolerated with normalized glycemia. 

Taken together hypopituitarism with hypoglycemia 
resulted from copper accumulation presumably in the 
pituitary or its regulating ganglia, since copper-chelating 
treatment normalized pituitary function. 

Investigation

 Tables 1 and 3 present the various tests carried out.

Treatment

Copper-chelating treatment for Wilson’s disease:

D-penicillamine 600 mg b.i.d.
Zinc 100 mg q.d.
Vitamin B6 supplement
Pyridoxine 40 mg q.d.

Endocrine treatment for hypopituitarism:

L-thyroxine 50 µg q.d.
Hydrocortisone 5 mg b.i.d.

Outcome and follow-up

Six months after initiation of copper-chelating therapy, 
urinary copper excretion decreased to near-normal levels 
of less than 60 µg per day. By that time, the patient reported 
the return of regular menstruation cycles. Adrenal testing 
was normal and pituitary hormone levels also returned 
to normal indicating recovery of pituitary function. 
Subsequently, endocrine treatment was stopped. Genetic 
testing of the patient’s children was recommended but 
not yet performed.

Discussion

Hypopituitarism with variable extent of endocrine 
dysfunction is a rare complication of WD. The underlying 
mechanism of hypopituitarism in WD remains elusive but 
pituitary copper deposition is most likely involved. Earlier 
serial studies in human WD described amenorrhea (7) and 
gonadotrophic dysfunction in males (8) that were put down 
to copper accumulation in the hypophysis. In addition, two 
case reports of young female WD patients illustrate signs 
and symptoms of pituitary dysfunction (9, 10). Previous 
reports of Asian patients also found pituitary dysfunction 
as part of WD in a Korean and a Chinese patient (11, 12) 
where one ATP7B mutation was shared with our case in the 
latter report. Taken together, we assume secondary neural 
damage to be the most likely cause of hypopituitarism in 
WD, but further research is needed to clarify this.

Our patient had symptomatic hypoglycemia as 
initial and typical manifestation of secondary adrenal 

Table 3 Endocrine laboratory parameters before and after copper-chelating treatment.

Parameter Initial value Post-treatment Reference values

Baseline cortisol, µg/dL 2.5 11.0 6.24–18 
ACTH, pg/mL 7.5  8.4� 7.2–63.6 
TSH, mU/L 2.0  2.4� 0.27–4.2 
fT3, pg/mL 2.1  2.6� 2.21–4.43 
fT4, ng/dL 0.7  1.0� 0.82–1.77 
Insulin-like growth factor 1, ng/mL 121 107 106–256 
LH, IU/L 5.3  3.5� 2 – 10 
FSH, IU/lL 7.6  5.4� 4 – 9 
Estradiol, pg/mL 39 66 45 – 95 
Prolactin, ng/mL 16.2 6.0 – 29.9 
Insulin autoantibodies Negative
Insulin/Glucose ratio during hypoglycemia < 0.3

Table 2 Results from the cosyntropin stimulation test 
(normal peak >18 µg/dL after 60 min).

 
Parameter

 
Baseline

After  
60 min

Cortisol, µg/dL  2.5� 16
Cortisol after copper-chelating 

treatment, µg/dL
11.0 31
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insufficiency, but also high glucose levels confirmed by 
75 g oral glucose testing and continuous blood glucose 
monitoring. Another young female with WD also had 
presented with hypoglycemic insulin dysregulation (10). 
Since WD results from copper deposits in various tissues, 
an endocrine pancreas dysfunction may ensue and 
complement hepatic insulin resistance (13, 14, 15). In 
our patient diabetes was no longer detectable after copper 
chelation.

In conclusion, this case illustrates an association 
between endocrine dysfunction and WD. Physicians 
need to be alert since patients with WD can be 
oligosymptomatic. Copper-chelating treatment may lead 
to endocrine recovery. Vice versa WD should be considered 
as a possible cause of idiopathic hypopituitarism.
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