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Presentation and diagnosis

W. B. is a 77-year-old male with history of an
orthotopic heart transplantation for non-ischemic
dilated cardiomyopathy in April, 2006. He returned
to a good state of health after his transplantation
and was without evidence of allograft dysfunc-
tion or rejection. His immunosuppression regimen
included zenapax for induction, prednisone taper,
tacrolimus and cellcept, which was switched to
myfortic due to gastrointestinal side effects. One
year after his transplantation, he developed a left
breast mass found on self-examination. Physical
exam confirmed a 2.5 3 1.5 cm2 mass just posterior
and medial to the nipple-areola complex. Diagnostic
mammogram and ultrasound demonstrated a 1.7 3

2.4 cm2 suspicious breast mass. A core biopsy
yielded grade 2 invasive ductal carcinoma, estrogen
receptor positive, progesterone receptor positive
and 31 over-expression of human epidermal
growth factor HER2/neu.

A positron emission tomography with computer-
ized tomography scan was obtained for the purpose
of staging. The study again demonstrated a breast
mass measuring 2.7 3 3.3 cm2 with a standardized
uptake value of 16 (Figure 1). There was no fluoro-
deoxyglucose (FDG) uptake in the axillary lymph
nodes and no evidence of distant metastatic disease.

Other than his history of heart failure secondary
to dilated cardiomyopathy, he was in good general
health. Following his transplantation, his perfor-
mance status was excellent for his age. He did not
have a familial history of breast or ovarian cancer.
His family history was only significant for heart
disease.

Treatment and outcome

He underwent a left simple mastectomy with axillary
sentinel lymph node biopsy, which revealed a
3.5 cm invasive ductal carcinoma. No lymphovas-
cular invasion was noted. Three sentinel nodes
were identified and all were negative for metastasis.
The resection margins were widely clear.

His unique case presented several challenges.
First, would trastuzumab be contra-indicated in a
patient with a history of heart disease and heart
transplantation even with normal allograft function?
Second, would doxorubicin be contra-indicated as
well because of the risk of heart failure? Lastly,
would an antibody-based therapy be effective in
a patient taking immunosuppressive medications
to prevent graft rejection? Chemotherapeutic options
were discussed at our multi-disciplinary conference.
The recommendation was four cycles of docetaxel
and cyclophosphamide with concurrent trastuzu-
mab, followed by further trastuzumab to complete
1 year and 5 years of tamoxifen. Radiation therapy
was not recommended, given his T2N0 stage.
He successfully completed the recommended
chemotherapy and trastuzumab therapy without
complication.
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Prior to initiation of his treatment, his immuno-
suppression regimen was changed to include
rapamycin because of its potential anti-cancer
effects. He underwent surveillance electrocardio-
grams and echocardiograms every 3 months while
on trastuzumab and now has monthly follow-up
with the heart transplant service. His last echo-
cardiogram demonstrated normal systolic function
and an ejection fraction (EF) of 65–70%, which is
unchanged from his EF prior to chemotherapy.
He also undergoes routine surveillance endomyo-
cardial biopsies, which have demonstrated normal
allograft function without evidence of rejection. He
is currently without evidence of recurrent breast
cancer or metastatic disease. However, he has
been recently diagnosed with clinical T1c prostate
cancer, which was discovered following an elevated
PSA value on routine testing. Given that his Gleason
score was 3 1 3, he has opted for active surveillance
and rebiopsy.

Discussion

To our knowledge, W. B. is the first reported case of
male breast cancer presenting after heart trans-
plantation. Male breast cancer is relatively rare and
represents only 1% of all diagnosed breast cancers
[1]. The frequency of BRCA 1 and 2 mutations in
male breast cancer patients ranges widely (4–21%),
depending on ancestry and family history [2].
W. B.’s prior probability of having a genetic mutation
based on his cancer history alone was 13%, as
calculated using the BRCA pro model. However, his
prior probability decreased to 3% when his lack of

family history was accounted for in the calculation.
To date, he has not undergone genetic testing.

Advances in immunosuppressive therapy have
increased the chance for long-term survival in
transplant recipients; however, many of these
patients now face the potential complications of
chronic immunosuppression, most notably malig-
nancy and infection. The incidence of developing
any malignancy after cardiac transplantation is 32%
by 10 years, 21% of which are skin cancers [3].
Much less is known regarding the incidence of
breast cancer in this setting. A study evaluating
25 914 women receiving immunosuppression after
kidney or cardiac transplantation found an overall
lower than expected incidence of breast cancer (RR
0.49 for the first year post-transplant and 0.84 for
subsequent years). When the smaller subset of
cardiac transplant recipients were evaluated inde-
pendently, the incidence was similar to expected
rates in the general population [4]. Another series
including 608 cardiac transplant recipients reported
increased incidences of skin cancer and lung can-
cer, but only one case of de novo breast cancer with
a mean follow-up of 4.6 years [5]. Though the data
are limited, the incidence of breast and prostate
cancer has not increased in transplant recipients
receiving immunosuppression.

There is abundant knowledge about the biology
and prognosis of female breast cancer and out-
comes with chemotherapy and hormonal therapy.
How this knowledge applies to men diagnosed with
breast cancer is uncertain due to its rarity. There-
fore, the treatment of male breast cancer is largely
based upon what is extrapolated from studies on
female breast cancer. Evaluation typically involves
staging and risk assessment, with prognostic
information gathered to help guide adjuvant treat-
ment decisions. The overall survival for male breast
cancer is similar to that of female breast cancer
when matched for stage, although men often present
at an older age and with more advanced disease
[6,7].

Our patient presented unusual challenges in
the management of his primary breast cancer.
One consideration was the choice of an adjuvant
chemotherapy regimen. There are limited data on
adjuvant chemotherapy in male breast cancer;
however, a few small series have documented
outcomes in male breast cancer patients with
cyclophosphamide-methotrexate-5-fluoracil (CMF),
5-fluoracil-adriamycin-cyclophosphamide (FAC) and
taxanes [8,9]. Due to our patient’s cardiac transplant
history, an anthracycline-based regimen was avoided
due to its potential for cardiotoxicity. Therefore,
non-anthracycline regimens, such as docetaxel and
cyclophosphamide (TC), were considered. TC was

Figure 1.
This image obtained from our patient’s whole-body PET/
CT demonstrates the 2.7 3 3.3 cm2 L breast mass. This
mass had abnormal focal FDG avidity with a maximized
standardized uptake value of 16. Neither axillary lymph-
adenopathy nor distant metastasis was identified.
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ultimately chosen as it has been recently demon-
strated to have improved 5-year disease-free
survival compared to AC for the adjuvant treatment
of primary breast cancer in women [10].

Our patient’s tumor was estrogen receptor posi-
tive, which is typical of male breast cancers (90.6%)
[6]. However, our patient’s tumor also demonstrated
marked over-expression of HER2/neu, which is not
commonly found in male breast cancers (5%) [11].
Based on this result and the significant positive
impact on disease-free and overall survival asso-
ciated with adjuvant trastuzumab therapy, the
patient was treated with trastuzumab in addition to
chemotherapy. Although trastuzumab therapy is
also clearly associated with cardiotoxicity risk, this
effect on cardiac function is frequently reversible in
contrast to the fixed injury that can occur with
anthracyclines [12]. Because of his excellent per-
formance status and allograft function, the benefits
of trastuzumab were favored over the potential
risks. The mechanisms of action of trastuzumab
include direct antiproliferative activity upon HER2-
overexpressing cells and indirect action via immune
recognition [13]. Although the impact of ongoing
immunosuppression on the second of these
mechanisms is unknown, the potential benefits of
this therapy were again viewed as substantial.
Although, the use of trastuzumab in conjunction
with TC was not specifically studied in the four
major adjuvant trastuzumab trials, the established
benefits of docetaxel/trastuzumab combinations in
advanced breast cancer provided obvious rationale
for this regimen and allowed avoidance of anthra-
cycline- or platinum-based therapy.

Hormonal therapy represented another difficult
decision. Optimal adjuvant hormonal therapy for
male breast cancer is not yet defined. Tamoxifen
remains a standard therapy for male breast cancer,
although the use of aromatase inhibitor therapy with
or without gonadal suppression has been studied in
initial trials [14]. Because of the uncertainties of
aromatase inhibitor-based therapy for male breast
cancer and the patient’s significant osteoporosis,
tamoxifen was instituted following the completion of
chemotherapy.

Long-term immunosuppression also poses a major
clinical challenge as there are limited data support-
ing strategies that protect the allograft from rejection
without promoting cancer. However, recent studies
have found that rapamycin, a proliferation signal
inhibitor used for immunosuppression, also has
potent anti-cancer effects in mouse models [15–20].
Rapamycin and trastuzumab may also synergistically
inhibit tumor growth in HER2/neu-positive cancer
[21]. Though early outcome data in renal transplant
patients are encouraging, definitive conclusions

cannot be made until results from well-designed
clinical trials are available. The potential that his
immunosuppressive therapy may prevent the anti-
body-mediated activity of trastuzumab and the
possible synergy between trastuzumab and rapa-
mycin made the addition of rapamycin compelling,
given the unusual nature of his situation.

In conclusion, our patient presented us with
unique challenges with regard to the treatment of
male breast cancer with a history of cardiac trans-
plantation. Each patient’s treatment plan should be
individualized through a multi-disciplinary approach
according to tumor biology, stage, allograft function
and performance status.
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