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Abstract

Background Cancer survivors (CS) comprise a particularly high-risk group for both de-novo and recurrent malignan-

cies after solid organ transplantation.

Case presentation We report a case of relapsed melanoma, presented as metastatic disease seven months

after heart transplantation in a patient who had an early-stage melanoma resected 25 years prior. Treatment

with a combination of dabrafenib, a BRAF inhibitor, and trametinib, a mitogen-activated protein kinase (MEK) inhibitor
resulted in a near-complete metabolic response, without major adverse effects.

Conclusion This case demonstrates the increased risk of recurrence in CS with melanoma, which can persist dec-
ades after cancer diagnosis. These patients may be amenable to treatment using modern treatment modalities

in oncology.
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Background
Due to an aging population and improvements in cancer
therapies, there are currently over 18 million cancer sur-
vivors (CS) in the United States [1]. Concurrently, there
has been a steady increase in the number of CS under-
going heart transplantation (HT) with roughly 8% of
current HT patients in the US having a history of malig-
nancy [2].

Melanoma is among the most common cancers in
the United States [3]. According to recent consensus
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statements, patients with a history of early-stage mela-
noma, which has an excellent long-term prognosis, may
be candidates for HT immediately following resection
of the disease, while patients with advanced stages may
require a 5-year wait time interval prior to HT [4]. Long-
term outcomes of this change in approach to HT in CS
are unknown.

Herein we describe a case of relapsed melanoma that
presented as metastatic disease seven months after HT in
a patient who had an early-stage melanoma resected 25
years prior, and report the safe and efficacious treatment
with a combination of BRAF and MEK inhibitors (dab-
rafenib and trametinib).

Case presentation

A 69-year-old male with non-ischemic cardiomyopa-
thy due to a sarcomere protein titin (TTN) gene muta-
tion, underwent HT nine months after HeartMate 3
LVAD placement for advanced heart failure. Oncologic
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history was significant for a 1-mm lower back melanoma
for which the patient underwent a wide local excision
and sentinel lymph node biopsy 25 years prior, without
evidence of residual melanoma or lymph node involve-
ment. No adjuvant therapy was administered, and no
further oncologic evaluation was obtained. The patient
underwent HT with intraoperative administration of
methylprednisolone and mycophenolate mofetil. Immu-
nosuppression regimen post-HT included tacrolimus,
mycophenolic acid, and prednisone per our institutional
protocol.

Seven months following HT, the patient presented
with a rapidly growing, painful right groin mass, limit-
ing his ambulation. The patient also noted weight loss
and poor appetite. On physical examination, a 5-cm
well-circumscribed, firm, fixed mass was noted, and
right inguinal adenopathy was palpated. A core needle
biopsy of the mass revealed a poorly differentiated neo-
plasm composed of sheets of atypical epithelioid cells and
frequent and atypical mitoses. Immunohistochemistry
and exome sequencing were consistent with a diagnosis
of BRAF"®"E cutaneous melanoma. Positron emission
tomography-computed tomography (PET/CT) demon-
strated an FDG-avid superficial soft tissue mass in the
right groin measuring 5.1 X 4.6 cm. Multiple hypermeta-
bolic pulmonary, liver, and bone lesions, were consistent
with multi-site metastatic disease. Brain MRI showed no
evidence of mass or metastasis.

The patient was treated with a combination of dab-
rafenib, a BRAF inhibitor, and trametinib, a mitogen-
activated protein kinase (MEK) inhibitor. Following
treatment initiation, tacrolimus dosage was increased to
overcome dabrafenib’s CYP3A4-inducing effect. Despite
increasing the dose, tacrolimus serum level decreased. As
early as one week after treatment initiation, the patient
had a substantial reduction in the mass size, allowing for
improved ambulation.

A routine transthoracic echocardiogram that was per-
formed a month after initiation of the melanoma treat-
ment demonstrated a decrease in left ventricular ejection
fraction (LVEF) from 60 to 45% over one month. Dif-
ferential diagnoses at this time included MEK inhibi-
tor-related cardiotoxicity or acute graft rejection. An
endomyocardial biopsy was consistent with acute cellu-
lar rejection ISHLT grade 1R/1B. The patient was treated
with oral steroids with normalization in LVEF and had no
evidence of rejection on a follow-up biopsy, three weeks
later. His clinical course was consistent with graft rejec-
tion, rather than MEK-inhibitor-related cardiomyopathy,
and therapy with dabrafenib and trametinib was contin-
ued at the full dose.

A follow-up PET/CT, two months after treatment initi-
ation, demonstrated a near-complete metabolic response,
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with a dramatic decrease in the right inguinal mass size
and FDG avidity, and resolution of the metabolic activ-
ity of the other metastatic sites (Fig. 1). The patient has
since been treated with dabrafenib and trametinib, with-
out major adverse effects, and is currently 33 months
after HT with normal graft function and without evi-
dence of other transplant-related complications. He has
been maintained on tacrolimus at a goal of 6-8 ng/ml,
mycophenolic acid 360 mg twice daily.

Discussion and conclusions

Cancer survivors who meet criteria for HT remain at risk
for recurrent malignancies post-HT [2, 5]. While non-
melanoma skin cancer confers the highest risk of malig-
nancy following HT, melanoma pre-HT is associated with
one of the highest rates of recurrency post-HT, together
with lung and breast cancers [6, 7]. According to the 2016
ISHLT listing criteria when recurrence risk, assessed by
its type, response to treatment, and metastatic status, is
low, HT should be considered. Time from neoplasm to
HT depends on patient and tumor-specific factors and
there is no strict period for observation before qualify-
ing for HT. Similarly, according to the American Society
for Transplantation (AST), no wait time is necessary in
patients with a history of in-situ melanoma [4]. 1 year
wait time is recommended for stages IA-IIA, 1-2 years
for stage IIIA, 2—4 years for stages IIB-IIC and III, and “at
least 5 years” wait time is recommended for stage IIIC-
IV. Yet, data regarding the risk of cancer recurrence in
transplant recipients is limited, specifically in the long-
term survivors group.

In our case, the recurrence risk from the primary
melanoma was very low, given the thin nature of the
melanoma and the absence of lymph node involvement.
Therefore, no further oncologic workup was performed
before HT. Despite this low risk, the patient developed
metastatic melanoma seven months post-HT. This high-
lights the limitations of the current understanding of pre-
transplant risk assessment for cancer recurrence in CS.

Although we were unable to obtain the histology sam-
ple from the initial tumor that was resected 25 years ago
for comparison, it is most likely that the relapsed mela-
noma arose from individual tumor cells that had dissemi-
nated 25 years prior, remained dormant, and underwent
metastatic reactivation and progression in the context
of immunosuppression, and therefore impaired immune
surveillance, following HT. There are alternative, but
extremely unlikely, explanations for this patient’s pres-
entation. It is possible, that he developed an independent
primary melanoma that underwent spontaneous involu-
tion and metastatic dissemination closer to the HT, which
is unlikely because the patient had routine skin checks
that did not yield such lesions. Another alternative is that
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Before Treatment
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After Treatment

Fig. 1 PET/CT scans before and after treatment. Positron emission tomography-computed tomography (PET/CT) scans prior to (A, B, C, D) and two
months following (E, F, G, H) treatment with dabrafenib and trametinib. A Initial lung and scapula lesions. B Initial liver lesions. C Initial right inguinal
lesion. D Initial whole-body scan demonstrating diffuse metastasis. E Resolution of the lung and scapula lesions. F Resolution of the liver lesions.

G Near-complete resolution of the right inguinal lesion. H Whole body scan demonstrating complete resolution

the patient had an undiscovered primary mucosal mela-
noma that metastasized, however, the molecular pattern
of BRAF and TERT promoter mutations would be unu-
sual for mucosal melanomas and is more consistent with
a typical cutaneous melanoma origin. Lastly, it is possible
that the donor graft harbored dormant cells that reacti-
vated and underwent secondary dissemination. While
melanoma is one of the few cancers that may metastasize
to the heart, this possibility is also unlikely.

New developments in oncogene-directed therapeu-
tics have improved outcomes in patients with drugga-
ble driver mutations. Specifically, BRAF gene mutation,
present in nearly 50% of invasive melanomas, sensitizes
the cancer to inhibition with BRAF/MEK inhibitor com-
binations and improves survival. The possibility to utilize
these medications after transplant provides an essential
tool in the management of malignancy post-HT, how-
ever, in the context of immunosuppression, this confers
challenges as drug-to-drug interactions.

In this case, the use of dabrafenib, a CYP3A4 inducer,
was anticipated to lower the effective levels of tacroli-
mus, a CYP3A4 substrate. Therefore, tacrolimus levels
gradually increased. Yet, a concomitant reduction in graft
function had occurred and was concerning for either
insufficient increase in tacrolimus levels, leading to graft

rejection, or manifestation of trametinib-induced cardio-
toxicity, which occurs in 11% of patients [8]. The dilemma
of whether to increase immunosuppression, discontinue
trametinib and thus risk melanoma exacerbation, or con-
tinue trametinib and risk cardiotoxicity exacerbation, is
an example of the complex decision-making specific to
the management of the cardio-oncology patient undergo-
ing HT. Furthermore, it emphasizes the need for a mul-
tidisciplinary team to provide high-quality care for these
patients. Further studies are needed to assess long-term
outcomes of HT in CS, including optimal patient selec-
tion and optimal immunosuppression.
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BRAF  V-RAF murine sarcoma viral oncogene homolog B1
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