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Abstract \\
Rationale: Wilson disease (WD) is an autosomal recessive hereditary disease in which the patient usually has a reduced risk of |

developing cancer. In particular, with the exception of hepatocellular carcinoma and cholangiocarcinoma, the incidence of cancer is
significantly lower in WD patients compared with the general population. This case study presents a rare case of WD complicated
with primary breast cancer.

Patient concerns: A 40-year-old woman who was diagnosed with WD at 25 years of age found a lump in her left breast. She has
a family history of cancer.

Diagnoses: Ultrasound and mammography results were highly suggestive of a malignant lesion. After core needle biopsy, it was
confirmed that she had invasive breast cancer.

Interventions: A modified radical mastectomy was performed for the left breast. As the tumor was defined as a stage lla triple
negative breast cancer, the patient would have been recommended epirubicin/cyclophosphamide + docetaxel for 8 cycles if WD was
not a comorbidity. As the patient had cirrhosis and abnormal liver function, she was given paclitaxel weekly for 6 cycles instead.
Outcomes: The patient showed good tolerance, and has not had a recurrence in 2 years.

Lessons: We reviewed the literature for studies of patients with WD complicated with cancers, and to our knowledge, this is the first
report on WD complicated with breast cancer. The patient received chemotherapy even with liver dysfunction, which suggests that
patients with WD can be safely treated with paclitaxel chemotherapy under close surveillance.

Abbreviations: ATP7B = copper-transporting P-type ATPase, CER = ceruloplasmin, ER = estrogen receptor, HER-2 = human

epidermal growth factor receptor 2, K-F ring = Kayser-Fleischer ring, PR = progesterone receptor, WD = Wilson disease.
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1. Introduction

Wilson disease (WD) is a copper metabolism disorder that is
caused by a mutation of the gene encoding the copper-
transporting P-type ATPase (ATP7B) protein. The clinical
manifestations generally include liver cirrhosis, abnormal liver
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function, extrapyramidal effects, and corneal ring pigmentation
such as Kayser-Fleischer (K-F) rings. The patients have increased
levels of urinary copper but decreased levels of serum copper and
ceruloplasmin (CER). WD complicated with another malignancy
is very rare; in fact, WD patients have a significantly lower
incidence rate of liver tumors compared with non-WD patients
suffering from the same level of liver cirrhosis.!*! Extrahepatic
tumors are even rarer among WD patients; we have found only 1
case of WD complicated with colon cancer!®! and 2 cases of WD
complicated with acute lymphoblastic leukemia.l**! To date,
there has been no report of WD complicated with breast cancer.
In this paper, we reported the diagnosis and treatment of a patient
with WD complicated with breast cancer.

2. Case presentation

A woman, aged 40, went to see a doctor because of “a lump felt
on the left breast more than half a month ago.” A color Doppler
ultrasound revealed: a hypoechoic nodule of about 2.0 x 1.3cm
in the outer upper quadrant of the left breast, with a clear
boundary, irregular shape, and visible dotted blood flow signals;
and enlarged lymph nodes of 2.3 x 0.8 cm in the left subaxillary
region, with poor corticomedullary differentiation. A mammog-
raphy revealed that both breasts had compact mammary glands,
with an irregular and isodense mass of 2.0 x 1.5cm in the outer
upper quadrant of the left breast; the mass had an obscure
boundary and inhomogeneous interior echoes with no abnormal
calcification found and was classified as BI-RADS 4c. The
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outpatient clinic carried out a puncture biopsy, and the
clinicopathological analysis confirmed that it was an invasive
breast cancer. The patient suffered from abdominal distension,
swollen legs, glossolalia, and limb jitters 15 years ago, and her
CER level was determined to be 0.81 mg/dL; slit-lamp examina-
tion revealed the presence of a K-F ring (2+) and abdominal
ultrasonography revealed liver cirrhosis. She was diagnosed with
WD and received sodium dimercaptosulphonate decoppering
treatment (the patient was allergic to penicillamine). With
remarkably improved clinical symptoms, she received decopper-
ing treatment on a regular basis thereafter. In 2003, she received a
splenectomy due to splenomegaly and hypersplenism. The patient
was allergic to penicillin and cephalosporin antibiotics and did
not smoke or drink alcohol. She gave birth at the age of 37
without breastfeeding and her menstruation was normal. The
patient had a sister who was diagnosed with breast cancer at42, a
maternal aunt who was diagnosed with lung cancer, and a
maternal grandmother who was diagnosed with renal carcinoma.
No one else in her family was diagnosed with cancer or WD.

Physical examination on admission showed a blood pressure of
126/88 mmHg and a pulse of 83times/min. She had clear
consciousness, spoke fluently, and both eyeballs moved freely
without diplopia or nystagmus in any direction. Her limb muscle
strength, muscular tension, and tendon reflex were normal. Both
upper limbs had a slight postural tremor. The body skin and
sclera did not have any obvious yellow staining. Her abdomen
was flat and her liver size was normal; the spleen had been
resected, shifting dullness (—) was detected, and both lower limbs
were not swollen. A 2.0cm hard enclosed lump was felt in the
outer upper quadrant of left breast, with an unclear boundary
and poor mobility. A soft swollen lymph node can be felt in the
left subaxillary region. Laboratory examination showed a
negative hepatitis virus index, hemoglobin levels of 110.4g/L,
blood albumin levels of 38.2 g/L, prealbumin levels of 183.6 mg/
L, total bilirubin of 5.8 pmol/L, aspartate aminotransferase levels
of 28.91U/L, alanine transaminase levels of 56.91U/L, total bile
acid of 23.1 pmol/L, normal blood coagulation, urinary copper
excretion of 840.5 g within 24 hours, serum copper, serum zinc,
copper/zinc. A modified radical mastectomy for the left breast
was performed under general anesthesia and the postoperative
pathology showed a left breast invasive ductal carcinoma of
grade II (7 points) accompanied by massive necrosis in the central
area. The size of the lump was 3 x 2 x 1.5 cm and did not involve
vascular nerves. No cancer cells were found in the nipple or the
incisal edge of the base. Axillary examination revealed no cancer
metastasis in 30 lymph nodes (0/30) and immunohistochemical
analysis showed that the carcinoma was ER(-), PR(-), HER-2(-),
and showed positive Ki67 staining in 40% of the tumor cells. The
patient was ultimately diagnosed with triple negative left breast
cancer pT>.NoM,y, stage Ila. Paclitaxel was offered as a
chemotherapy regime after operation (80 mg/m?* weekly), which
the patient tolerated well, with just degree II abnormal liver
function and degree I to II bone marrow suppression.

3. Discussion and conclusions

Copper is a trace element essential for the normal metabolism of
human cells, acting as an activator for several enzymes as well as
an essential component of antioxidant enzymes such as
superoxide dismutase and monoamine oxidase. The total copper
content in the body of an adult is normally about 50 to 150 mg, of
which 5% to 10% exists in the blood. During blood circulation,
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about 95% of the copper is combined with CER and a small
proportion is combined with albumin and histidine.

Hepatolenticular degeneration is also called Wilson disease,
so named because it was officially established in 1921 by Wilson,
an English neuropathist. The incidence rate is estimated to be
1/30,000. WD is a type of autosomal recessive hereditary disease
caused by a mutation of the gene encoding the ATP7B protein,
which is the main regulator of the hepatic metabolism of copper
in the body. Its pathophysiological basis is that the hereditary
defect leads to the dysfunction of copper excretion by lysosomes
in the liver cells and the decrease of CER synthesized by the liver.
As a result, large amounts of copper accumulate in the liver and
serum copper is loosely combined with albumin, entering into the
systemic circulation. In this way, copper is deposited in the brain,
liver, cornea, and other tissues, giving rise to diseases such as liver
cirrhosis, liver function abnormalities, vertebral body symptoms,
and corneal pigmentation such as K-F rings, as well as increasing
levels of urinary copper and decreasing levels of serum copper
and CER.

The relationship between serum copper and malignancies is
still unclear. Studies have shown that cancer patients usually have
high levels of copper in their serum'®™! and tissue specimens.!!
Some scholars believe that copper is an inducing factor for
malignancies because it can suppress the activity of glutathione
peroxidase and make cells vulnerable to attack by free radicals.
The overload of copper might raise the incidence rate of
malignancies by causing P53 mutations,'® increasing the
possibility of BRAF mutations,!'!! and promoting tumor
angiogenesis.''*'! However, others think that the rise of serum
copper is not an inducing factor but the result of malignancies
with mechanisms that may lead to the rise of serum copper.
Under the anaerobic conditions of tumors, several enzymes that
rely on copper are suppressed in the body, reflexively prompting
the copper in other body parts to be metabolized and released
into the blood to maintain the activity of essential enzymes,
resulting in an increase in the level of copper in the blood. The
increase of sialyltransferases on the surface of tumor cells
suppresses CER decomposition and causes the rise of CER and
copper in the blood. Currently, many studies have shown that
serum copper reduction is used as a strategy to treat cancer. Some
studies pointed out that copper chelation with tetrathiomolyb-
date can lower the chances of cancer recurrence and metasta-
sis,!'* 1?1 possibly due to the reduction of endothelial progenitor
cells and inhibition of the generation of tumor microvasculature.

Clinically, there is a very low incidence rate of WD complicated
with other malignancies. According to previous reports, compli-
cating malignancies of WD mainly include hepatocellular
carcinoma and cholangiocarcinoma (the probability of malignant
pathological change is remarkably low relative to non-WD patients
complicated with the same level of liver cirrhosis'?!) and other types
of malignancies are even rarer. Although breast cancer is the most
common malignancy in women, there has been no report of WD
complicated with breast cancer. To our knowledge, this is the first
case report on WD complicated with breast cancer.

In the report on WD complicated with colon cancer, the
authors considered that constant chelation therapy might cause
damage to the colonic mucosa, which is a possible factor to
precipitate malignant change.!*’ However, it is obvious that the
incidence of breast cancer has no direct connection to this. We
speculate that the decreased level of serum copper and CER in
WD patients as well as the adoption of chelation decoppering
treatment reduces the incidence rate of cancers and, therefore, the
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tumor incidence in WD patients is very low. As for the patient
featured in our study, she bears many high-risk factors for breast
cancer (advanced maternal age, no breastfeeding, history of
malignancy in the family, etc.). We believe that she may be
subjected to an even higher risk of tumor incidence if she had not
contracted WD and accepted decoppering treatment.

There are scarcely any reports regarding chemotherapy risk
assessment in WD patients. We could only find 1 case report
about chemotherapy for a WD patient complicated with
leukemia, where the authors pointed out that full consideration
of serious therapy-related toxicity should be taken when treating
WD patients with chemotherapy, which mainly includes
hepatotoxicity and bone marrow suppression, and that the
chemotherapeutic dosage should be reduced when necessary.[*!
Since some researchers noted that the ATP7B mutation might
result in drug resistance of tumor cells to platinum-based
chemotherapy,®! we adopted taxanes for chemotherapy. The
treatment scheme was weekly therapy with paclitaxel, starting
from 50% of the conventional chemotherapeutic dose, which
was gradually increased to the standard dose (80 mg/m” weekly)
while keeping a close watch on the patient’s liver function.
According to clinical observation, the patient had good tolerance,
with only degree Il abnormal liver function and degree I to Il bone
marrow suppression (reduced glutathione was used as a liver
protection drug during this process).

In summary, we reported a case of WD complicated with
breast cancer, and to our knowledge, this is the first report on WD
complicated with breast cancer. The patient received weekly
chemotherapy with paclitaxel for 6 cycles after the operation and
we will continue to keep a close watch on the patient.

Author contributions

Conceptualization: Dong Li.

Supervision: Jinnan Gao.

Writing — original draft: Dong Li.

Writing — review & editing: Jun Wang, Jinnan Gao.

References

[1] EASL Clinical practice guidelines: Wilson’s disease. ] Hepatol 2012;56:
671-85.

www.md-journal.com

[2] Pfeiffenberger J, Mogler C, Gotthardt DN, et al. Hepatobiliary
malignancies in Wilson disease. Liver Int 2015;35:1615-22.

[3] Lee SY, Kim IH, Yoo SH, et al. A case of colonic adenocarcinoma in a
patient with Wilson’s disease. Gut liver 2013;7:500-3.

[4] Maeda S, Matsubara H, Hiejima E, et al. Acute lymphoblastic leukemia
in a girl with Wilson’s disease. Pediatr Int 2014;56:626-9.

[5] Yuce A, Kocak N, Yetgin S, et al. Acute lymphoblastic leukemia in a child
with Wilson disease. Turk J Pediatr 2000;42:256-7.

[6] Gupta SK, Shukla VK, Vaidya MP, et al. Serum trace elements and Cu/Zn
ratio in breast cancer patients. ] Surg Oncol 1991;46:178-81.

[7] Kuo HW, Chen SF, Wu CC, et al. Serum and tissue trace elements in
patients with breast cancer in Taiwan. Biol Trace Elem Res 2002;89:1-1.

[8] Zowczak M, Iskra M, Torlinski L, et al. Analysis of serum copper and
zinc concentrations in cancer patients. Biol Trace Elem Res 2001;82:1-8.

[9] Geraki K, Farquharson MJ, Bradley DA. Concentrations of Fe, Cu and
Zn in breast tissue: a synchrotron XRF study. Phys Med Biol
2002;47:2327-39.

[10] Formigari A, Gregianin E, Irato P. The effect of zinc and the role of p53 in
copper-induced cellular stress responses. ] Appl Toxicol 2013;33:
527-36.

[11] Brady DC, Crowe MS, Turski ML, et al. Copper is required for
oncogenic BRAF signaling and tumorigenesis. Nature 2014;509:492-6.

[12] Finney L, Vogt S, Fukai T, et al. Copper and angiogenesis: unravelling a
relationship key to cancer progression. Clin Exp Pharmacol Physiol
2009;36:88-94.

[13] Antoniades V, Sioga A, Dietrich EM, et al. Is copper chelation an effective
anti-angiogenic strategy for cancer treatment? Med Hypotheses
2013;81:1159-63.

[14] Brewer GJ, Merajver SD. Cancer therapy with tetrathiomolybdate:
antiangiogenesis by lowering body copper—a review. Integr Cancer Ther
2002;1:327-37.

[15] Khan G, Merajver S. Copper chelation in cancer therapy using
tetrathiomolybdate: an evolving paradigm. Expert Opin Investig Drugs
2009;18:541-8.

[16] Brewer GJ. Copper lowering therapy with tetrathiomolybdate as an
antiangiogenic strategy in cancer. Curr Cancer Drug Targets 20035;5:
195-202.

[17] Chan N, Willis A, Kornhauser N, et al. Influencing the tumor
microenvironment: a Phase Il study of copper depletion using
tetrathiomolybdate in patients with breast cancer at high risk for
recurrence and in preclinical models of lung metastases. Clin Cancer Res
2017;23:666-76.

[18] Jain S, Cohen J, Ward MM, et al. Tetrathiomolybdate-associated copper
depletion decreases circulating endothelial progenitor cells in women
with breast cancer at high risk of relapse. Ann Oncol 2013;24:1491-8.

[19] Goodman VL, Brewer GJ, Merajver SD. Control of copper status for
cancer therapy. Curr Cancer Drug Targets 2005;5:543-9.

[20] Kanzaki A, Toi M, Neamati N, et al. Copper-transporting P-type
adenosine triphosphatase (ATP7B) is expressed in human breast
carcinoma. Jpn J Cancer Res 2002;93:70-7.


http://www.md-journal.com

	Primary breast cancer in a patient with Wilson disease
	1 Introduction
	2 Case presentation
	3 Discussion and conclusions
	Author contributions
	References


