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Abstract

In people with cancer, multiple primary malignant neoplasms (MPMNs) 
are not unusual, and they may be caused by risk factors such as genet-
ics, viral infection, smoking, environmental factors, or treatment-related 
variables. The frequency of MPMNs occurring in the same or separate 
organ systems is between 2% and 17%. The 5-year breast cancer survi-
vors have been found to have around 3.6% chance of acquiring another 
neoplasm. In this case report, we present a very rare simultaneous oc-
currence of two highly malignant tumors - triple-negative breast cancer 
and cutaneous melanoma. We performed genetic tests for determining 
the link between both neoplasms. The patient was treated in an adjuvant 
setting with chemotherapy and immunotherapy with pembrolizumab. 
According to epidemiological studies, for primary cutaneous melanoma 
following breast cancer, the standardized incidence ratio (SIR) varied 
from 1.03 to 4.10, while for primary breast carcinoma following cutane-
ous melanoma, it varied from 1.16 to 5.13. A number of risk factors have 
been proven to increase the risk of a second primary malignancy. This 
case highlights the importance of risk factor assessment and thorough 
primary workup of each patient. It emphasizes the need for a personal-
ized approach when treating synchronous neoplasms.
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Introduction

Due to the massive advancement of diagnostic techniques 
and treatment options for different malignancies, the overall 

survival rate of patients diagnosed with cancer has increased 
significantly and this increases the risk of acquiring another 
neoplasm. Cancer patients have a 20% higher risk of develop-
ing another primary cancer than the general population. Also, 
the development of a second tumor is becoming the leading 
cause of death among long-term cancer survivors.

Multiple primary malignant neoplasms (MPMNs) are de-
fined as two or more malignancies that arise independently of 
each other in the same or different organ [1, 2]. Synchronous 
tumors (SMPMNs) develop almost simultaneously. The inci-
dence of MPMNs ranges from 3% to 5%.

Epidemiological studies suggest that following a breast 
cancer (BC) diagnosis among survivors at 5, 10, and 15 years, 
there is a 3.6%, 8.2% and 13.9% chance of acquiring another 
neoplasm, respectively [3].

Triple-negative breast cancer (TNBC) refers to BC pa-
tients with negative estrogen receptor (ER), progesterone 
receptor (PR), and human epidermal growth factor receptor 
(HER2). TNBCs tend to grow and spread more quickly than 
other types of BC. Because of this, TNBC is considered to be 
more aggressive than other forms of BC.

About 70% of BCs diagnosed in women with an inherited 
BRCA1 mutation are TNBC. Chemotherapy and immunother-
apy are the primary treatment options for TNBC [2, 4].

The development of malignant melanoma and its treat-
ment is a challenge for both adjuvant treatment and metastatic 
disease. Melanoma is a rare but exceptionally malignant dis-
ease. Its early diagnosis is the way to its successful treatment.

Neoadjuvant chemotherapy and immunotherapy have 
been proven effective for BC in KEYNOTE-522 trial. The 
treatment with pembrolizumab in stage II B after radical treat-
ment achieves a significant effect, confirmed by the clinical 
trial KEYNOTE-716 [5-7].

When diagnosing synchronous tumors, the correct assess-
ment of their treatment is related to their good results. The 
right choice of treatment relies on the accurate staging of each 
tumor and the individual approach toward each patient.

In this case report, we will discuss our experience treating 
a patient with synchronous tumors - TNBC and melanoma. 
Their simultaneous diagnosis emphasizes that early detection 
and a multidisciplinary approach are crucial for the success-
ful treatment of MPMNs. Conducting highly specific genetic 
tests could help us find the most appropriate treatment, es-
pecially in the presence of synchronous tumors. Conducting 
adjuvant therapy according to the stages of both tumors would 
lead to better treatment results.
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Case Report

Investigations

A 59-year-old postmenopausal woman was diagnosed with 
BC. The clinical staging indicated a localized tumor (cT1) 
with no lymph node involvement (cN0) and no distant metas-
tases on CT scan (cM0) with tumor marker (CA15-3) within 
the normal range. Breast-conserving surgery was performed 
in July 2022, and the histological analysis revealed invasive 
ductal grade 3 BC, pT1pN1M0, ER-, PR-, HER2-, Ki-67 of 
50% (Fig. 1).

Diagnosis

During her hospitalization, a pigmented lesion was found on 
the front surface of the right thigh. In August 2022, a single-
photon emission computed tomography (SPECT)/computed 
tomography (CT) was performed which revealed three sentinel 
lymph nodes around the inguinal ligament, cranially directed 
to the primary lesion drainage path, marked on the patient’s 
skin with blue dye. Three nonenlarged sentinel lymph nodes 
in a caudal direction in the right fossa poplitea were also de-
scribed. The same month, resection of the primary skin lesion 
followed, as well as sentinel dissection of the described lymph 
nodes. Histopathological examination showed a superficial 
and nodular malignant melanoma Clark 3, Breslow 3 mm, 

with ulceration, high mitotic activity, and profuse lymphocytic 
stromal reaction (Fig. 2). It shows clear surgical margins with-
out lymph node involvement, final staging - pT3bpN0M0 R0, 
melan-A+, S-100+, CKAE1/AE3+, SOX10+, Ki-67 of 50%, 
lactate dehydrogenase (LDH) 185 U/L, S-100 0.07 µg/L after 
surgical treatment.

Hematological investigations were within normal limits. 
ECOG was 0 and there was no deviation on physical examina-
tion. The BRCA 1/2 test was negative. FoundationOne®Liquid 
CDx was performed (Table 1). She had a family history of ma-
lignancies: her father died of pancreatic cancer and her mother 
died of colon cancer.

Treatment

The patient was considered for systemic therapy. On October 
10, 2022, the patient was started on dose-dense chemotherapy: 
four cycles of epirubicin + cyclophosphamide, followed by 12 
weekly infusions of paclitaxel 80 mg/m2 + carboplatin AUC 
1.5 + pembrolizumab 200 mg. Following the adjuvant therapy, 
radiotherapy was conducted with a whole breast dose of 50 Gy.

Follow-up and outcomes

The patient continues immunotherapy with pembrolizumab and 
no adverse events were registered. CT scan was conducted in 
April 2023 with no evidence of recurrence or distant metastases.

Figure 1. TNBC histological fundings XE, × 100.
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Discussion

Malignancies that are identified and histologically verified in 
the same host simultaneously or within a 6-month period after 
one another are referred to as synchronous malignancies. Com-
mon etiological variables including smoking (lung, head, and 
neck, bladder, etc.), genetics (Cowden syndrome, von-Hippel-
Lindau disease), and hormones (multiple endocrine neoplasia, 
BC, endometrial cancer) are thought to be responsible for their 
simultaneous occurrence. When a person has MPMNs, there 
are usually similar or related etiological variables to blame. 
There have been reports of correlations between BC and other 
cancers in women, including ovarian cancer and melanoma.

The most frequent cancer in women is BC, which also 
ranks second globally in terms of cancer-related death [8]. 
Roughly, 15% to 20% of all cases of BC are TNBC [9]. TNBC 
has a worse prognosis than BCs with positive hormone recep-
tor status. In the first 3 - 5 years following diagnosis, over 50% 

of patients relapse [10, 11], and the median overall survival 
(OS) at present therapy is 10.2 months [12]. The subtype of 
TNBC best responds to conventional chemotherapy regimens: 
taxanes or anthracyclines. Less than 30% of TNBC patients, 
however, experience a complete response, and even then their 
mortality and recurrence rates are still greater than those of 
non-TNBC subtypes. Furthermore, it has been shown that im-
munotherapy enhances response and overall survival in TNBC 
patients.

The current “golden” standard for high-risk patients with 
early TNBC is neoadjuvant pembrolizumab plus chemothera-
py and adjuvant pembrolizumab monotherapy. Patients with 
tumors larger than 2 cm or with positive lymph nodes at pres-
entation are eligible for this treatment according to the KEY-
NOTE-522 study [8]. Patients included in the trial received 
neoadjuvant therapy with pembrolizumab (at a dose of 200 
mg) plus paclitaxel and carboplatin and continued with an an-
thracycline regimen for four cycles. The patients had adjuvant 
pembrolizumab or placebo every 3 weeks for a maximum of 

Table 1.  FoundationOne/Liquid CDx Results

Historical findings ORD-1547957-01, VAF%
Microsatellite status MSI-high not detected
Tumor fraction Elevated tumor fraction not detected
ATM /N2742Fs*9/ 0.34%
CDKN2A/B /p16NK4aR24P/ 50.2%
TET2 /Q966*/ 3.0%

Figure 2. Melanoma histological fundings XE, × 100.
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nine cycles, following final surgery [7]. Both the pathologic 
complete response (pCR) and the event-free survival (EFS) 
primary objectives were achieved by the study. The pembroli-
zumab-treated patients had a pCR rate of 64.8%, while the pla-
cebo-treated patients’ pCR rate was 51.2%. Additionally, the 
predicted 3-year EFS rate for those in the pembrolizumab arm 
was 84.5%, while it was 76.8% for those in the placebo arm 
[8]. Interestingly, programmed death ligand-1 (PD-L1) expres-
sion was not adding benefit and currently pembrolizumab plus 
chemotherapy can be recommended without PD-L1 testing.

The presence of multiple primary tumors is rare in clinical 
practice. In our case, the occurrence of two highly malignant tu-
mors and their treatment were described. In the diagnosis of syn-
chronous tumors, the possibility of metastases from the second 
tumor must be excluded. The most common secondary cancers 
are breast carcinoma, sarcomas, and salivary gland neoplasms.

In the present case, a revision of histology was performed 
which proved the two simultaneous tumors. Sequencing the tu-
mor genome gives us additional information. It is important to 
establish whether the tumors are hereditary or not. Sometimes, 
as we describe in this particular case, treatment for MPMNs 
can overlap and physicians should seek out for a drug or a 
combination of drugs that can treat both tumors at the same 
time in order to acquire better results.

For primary cutaneous melanoma following BC, the stand-
ardized incidence ratio (SIR) varied from 1.03 to 4.10, while 
for primary breast carcinoma following cutaneous melanoma, 
it varied from 1.16 to 5.13. Age, gender, and the use of chemo-
therapy and radiation therapy are all highlighted in epidemi-
ological research as possible risk factors for second primary 
malignancies (SPMs). Any relationship with SPM including 
melanoma and BC may be partially explained by mutations in 
BRCA2, CDKN2A, CDK4, and BAP1 (Fig. 3).

We identified articles, using PubMed, describing cases of 
primary cutaneous melanoma after BC or primary BC after 
cutaneous melanoma. There is strong evidence of association 
between BC and SPMs and according to some articles about 
a 17% increase in the risk of developing another primary neo-

plasm [13-15].
According to preclinical evidence, cancers that lack 

p16INK4a function might be susceptible to CDK4/6 inhibi-
tors such palbociclib, abemaciclib, and ribociclib. Clinical 
evidence in uterine leiomyosarcoma, BC, and mesothelioma 
suggests that loss of CDKN2A may be a predictor of thera-
py sensitivity to abemaciclib and palbociclib. Nevertheless, 
p16INK4a loss or inactivation has not been significantly cor-
related with the therapeutic effect of these medicines in several 
other clinical investigations; hence, it is unknown if CDK4/6 
inhibitors would be helpful in this situation [16-21].

Genomic profiling proves the link between the develop-
ment of breast carcinoma and skin melanoma. This also pro-
vides an opportunity for further research and optimization of 
treatment for patients with these two tumors.

Learning points

Multiple primary tumors are rare and could be hard to treat. 
Several risk factors are associated with cancer formation and 
SPMs. Performing risk factors tests may be helpful for some 
patients with primary cancer, for the early detection of sec-
ondary cancer. BC is the most commonly diagnosed cancer in 
women. Cutaneous melanoma represents an aggressive tumor 
with a continuous increase in incidence. High-throughput tech-
nologies hold the promise of personalized therapy by enabling 
the use of genetic tests that can direct patient care choices. By 
determining when certain treatments are ineffective for certain 
individuals, such as chemotherapy, personalized medicine also 
seeks to avoid the use of potentially dangerous treatment mo-
dalities.

In this particular case, the treatment with immunother-
apy-pembrolizumab and a combination of chemotherapy 
agents proved to be an effective treatment for both tumors and 
achieved a satisfactory outcome, intending to explore effective 
treatment modalities for this type of MPMNs, to improve the 
survival and prognosis of the patient.
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