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Impressive effect of cisplatin monotherapy on a patient
with heavily pretreated triple-negative breast cancer with
poor performance
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Systemic therapy for metastatic triple-negative breast cancer (TNBC) still remains challenging
because there are no targeted agents or endocrine therapies currently available. The present case
report documents the successful use of cisplatin monotherapy to manage a heavily pretreated
TNBC patient showing poor response to therapy. The patient was a 51-year-old woman who had
already undergone several lines of systemic chemotherapy for widespread TNBC. Although the
mutation analysis performed on DNA isolated from blood cells and progressed lesion samples
confirmed the tumor to be germline BRCA wild-type, cisplatin monotherapy was administered
based on the increasing evidence of safety and efficacy of platinum for breast cancer. After three
cycles of cisplatin treatment, the patient's metastatic lesions dramatically improved without any
major toxicity, and she completed 17 cycles with good response. This case study indicates that
patients with heavily pretreated TNBC can potentially achieve a good response to cisplatin
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monotherapy.
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Introduction

Triple-negative breast cancer (TNBC) is characterized by the ab-
sence of estrogen receptor, progesterone receptor, and human epi-
dermal growth factor receptor 2 (HER2) [1]; TNBC accounts
for 15%-20% of all breast cancers [2]. Generally, it has been well
known that TNBC appears at a younger age and has a more ag-
gressive clinical course than other breast cancer subtypes [3]. Al-
though several clinical trials for TNBC have suggested a potential
survival benefit using targeted agents, such as poly ADP-ribose
polymerase (PARP) inhibitors or immune modulating agents,

there are limitations in using these agents in daily practice due to

domestic guidelines [4,5]. Thus, cytotoxic chemotherapy still re-
mains the main therapeutic strategy for metastatic TNBC along
with palliative radiotherapy and/or surgery [6,7]. However, to
date, the treatment response of patients with advanced TNBC has
been unsatisfactory [8].

In the presence of germline breast cancer susceptibility gene
(BRCA) 1/2 mutations, PARP inhibitors or platinum agents can
be considered as palliative regimens after the failure of taxanes,
anthracyclines, antimetabolites, and microtubule inhibitors. Plati-
num is a cytotoxic agent and one of the most widely used drugs for
treating solid tumors. Cisplatin, a bifunctional DNA cross-linking

agent, induces cell apoptosis by causing DNA damage and inter-
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fering with the DNA repair mechanism [9]. The side effects of
cisplatin include myelosuppression, nephrotoxicity, neurotoxicity,
and nausea/vomiting,

However, compared to other regimens, including taxanes and an-
thracyclines, the side effects of cisplatin are generally mild-to-mod-
erate and manageable. While cisplatin is not usually included in the
adjuvant or neoadjuvant chemotherapy for breast cancer, cispla-
tin-based combination therapy has recently been reported to be
highly efficacious in metastatic breast cancer patients with a germ-
line BRCA mutation [10,11]. However, the clinical impact of cis-
platin monotherapy as a palliative treatment for BRCA-negative
metastatic TNBC patients with a poor general condition has not
yet been fully evaluated.

When selecting a therapeutic agent for advanced breast cancer
with multiple metastases, it is important to carefully determine a
regimen with minimal adverse effects to preserve the patients’
quality of life. Therefore, in this case report, we describe our suc-
cessful experience of administering cisplatin monotherapy to treat
a 51-year-old woman who previously underwent multiple system-

ic chemotherapies for widespread BRCA-negative TNBC.
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Case

A Sl-year-old woman was transferred from a nearby hospital after
receiving heavy pretreatment for disseminated breast cancer. At
the time of admission to our hospital in July 2017, the patient’s
general condition was poor, with an Eastern Cooperative Oncolo-
gy Group (ECOG) performance status of 4. She complained of
widespread skin metastases with discharge and generalized edema
(Fig. 1). According to her medical history, the patient was diag-
nosed with inoperable advanced TNBC and underwent 10 cycles
of palliative chemotherapy with docetaxel and doxorubicin from
May to December 2015, resulting in a partial response. However,
the treatment was terminated owing to intolerance of the cumula-
tive doxorubicin dose. Thereafter, the patient underwent a pallia-
tive modified radical mastectomy in December 2015. With ongo-
ing disease progression, she received palliative radiotherapy and
multiple lines of chemotherapy, including paclitaxel, gemcitabine,
capecitabine, vinorelbine, and eribulin, before visiting our hospital.

At the time of admission, the patient’s vital signs were stable
and she was alert. Her chest computed tomography (CT) scan

demonstrated a diffuse infiltrative mass lesion in the anterior chest
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Fig. 1. Heavily pretreated breast cancer with widespread skin metastases on July 2017. At the time of admission to our hospital, the
patient was suffering from severe skin metastases with discharge (A, B). Positron emission tomography-computed tomography shows

breast cancer with multiple metastases in the chest wall, liver, bone, and lymph nodes (C). The patient provided written informed consent
for publication of clinical details and images.
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wall with bilateral pleural effusion and multiple metastatic lymph-
adenopathies in both the neck and axilla. The abdomen-pelvis
CT scan revealed multiple liver, lymph nodes, and abdominal wall
metastases. Tissue biopsy of the right chest wall tumor mass iden-
tified the tumor as a triple-negative-type invasive ductal carcino-
ma (Fig. 2). Cisplatin monotherapy was selected based on the re-
sults of several pilot studies, which revealed a remarkable efficacy
of cisplatin for TNBC [12,13]. We also took into consideration
the patient’s poor general condition and the mild cisplatin-in-
duced toxicity. The patient received 75 mg/m” of cisplatin every 3
weeks, along with standard hydration and antiemetic prophylaxis.
Chemotherapy was administered in an in-patient setting because
of the patient’s poor general condition and the extensive dressing
care needed for the metastatic skin lesions. After three cycles of
cisplatin, the occurrence of skin ulcerative lesions was remarkably
decreased. As the patient’s ECOG performance status was dra-
matically improved to 1, the treatment was continued in an outpa-
tient setting. After six cycles of the regimen, responses were fur-
ther noted in both the liver and skin lesions (Fig. 3). With regard

to adverse events, transient neutropenia and mild nausea were
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identified, yet both were manageable. The patient recently com-
pleted her 17th cycle of cisplatin with a good performance and
minimal peripheral neuropathy (Fig. 4).

Although she has no family history of breast or ovarian cancer,
germline and somatic BRCA mutation tests were performed in
the peripheral blood and primary/residual malignant tumor tis-
sues for the potential use of a PARP inhibitor. However, no patho-
genic BRCA mutation was identified (Table 1).

The patient provided written informed consent for publication
of clinical details and images.

Discussion

The National Comprehensive Cancer Network (NCCN) guide-
lines currently suggest platinum monotherapy as an alternative for
metastatic TNBC based on the results of two small single arm
phase II clinical trials [7,14,15]. In the TBCRCO09 trial, although
the tolerable response rate to platinum monotherapy was 25.6%
in metastatic TNBC, progression-free survival was only 2.9

months, which was a disappointing result with respect to consid-
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Fig. 2. Representative histological features and immunohistochemical (IHC) findings of the metastatic carcinoma. The metastatic tumor
shows the histologic grade 3, according to the modified Nottingham grading system (tubule formation 3, nuclear pleomorphism 3, and
mitotic activities 2), and frequent lymphovascular emboli (A, arrowheads) within the dermal area (A, B). The tumor cells shows 10% Ki-
67 labeling index (C), loss of estrogen receptor (D), and progesterone receptor (E). The expression of HER2 was classified as 2+ (F) on IHC,
subsequently proven HER2 negativity on HER2 silver in situ hybridization (not shown) (hematoxylin and eosin stain, x40 [A, B]; IHC stain,

%200 [C-F]).
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Fig. 3. Before the cisplatin treatment, the patient complained of widespread skin metastases with discharge and generalized edema
(A). She received 75 mg/m’ of cisplatin every 3 weeks, along with standard hydration and antiemetic prophylaxis. After three cycles of
cisplatin, skin ulcerative lesions were remarkably decreased (B). After six cycles of the regimen, responses were further noted in skin
lesions as well as liver, chest wall, and lymph nodes (C). The patient completed her 17th cycle of cisplatin with dramatic metastatic skin
lesion improvement (D, E). The patient provided written informed consent for publication of clinical details and images.

Fig. 4. Computed tomography (CT) shows the impressive response of cisplatin monotherapy. Before the cisplatin monotherapy, multiple
metastases with bilateral pleural effusion (arrows) were found in the chest and abdomen CT (July 2017) (A). Pleural effusion and
metastatic lesions were dramatically improved (arrowheads) after the cisplatin treatment (December 2018) (B).
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Table 1. Summary of BRCA mutation assay results (no pathogenic mutation was identified)

Germline (blood) Breast tumor at diagnosis Skin lesion prior to cisplatin monotherapy
Nucleotide ~ Amino acid SNP no. Nucleotide Amino acid SNP no. Nucleotide Amino acid SNP no.
BRCA1 ¢.5383C>T p.Leu1795Phe rs878854958

c4837A>G  p.S1613G rs1799966 c.4837A>G
c4308T>C pS1436= rs1060915 ¢.4308T>C
c3548A>G p.K1183R rs16942 ¢.3548A>G
c313A>G  p.E1038G rs16941 c3113A>G
c2612C>T  p.P871L rs799917 ¢2612C>T
c23NT>C p.L771 rs16940 ¢2311T>C
€2082C>T  p.S694= rs1799949 €2082C>T
c.441+36_441
+38delCTT
¢-19-115T>C
BRCA2 c.1114A>C  p.N372H rs144848 c1114A>C
c3807T>C  pV1269= rs543304 ¢.3807T>C
c.4563A>G
¢.6513G>C
€.7393G>A
¢.7397C>T

p.Ser1613Gly rs1799966 c.4837A>G p.Ser1613Gly rs1799966
p.Ser1436= rs1060915 c.4308T>C p.Ser1436= rs1060915

p.Lys1183Arg rs16942 ¢.3548A>G p.Lys1183Arg rs16942
p.Glu1038Gly rs16941 ¢3113A>G p.Glu1038Gly rs16941
p.Pro871Leu  rs799917 c2612C>T p.Pro871Leu  rs799917
p.Leu771= rs16940 c231T>C p.Leu771= rs16940
p.Ser694= rs1799949 €.2082C>T p.Ser694= rs1799949

rs147856441  c.441+36_441 rs147856441

+38delCTT

rs3765640 c-19-115T>C rs3765640
p.Asn372His  rs144848 c.1114A>C p.Asn372His  rs144848
pVal1269=  rs543304 €.3807T>C pVal1269=  rs543304
p.Leu1521= rs206075 c4563A>G p.Leu1521= rs206075
pVal2171= rs206076 €.6513G>C pVal2171= rs206076
p.Ala2465Thr
p.Ala2466Val rs169547 €7397C>T p.Ala2466Val rs169547

SNP, single-nucleotide polymorphism.

ering platinum as a first-line treatment [14]. However, this case
showed that cisplatin monotherapy can be safe and effective for
managing heavily pretreated TNBC patients without any major
toxicities; thus, cisplatin monotherapy represents a possible pallia-
tive therapeutic option, although the current international guide-
lines do not recommend its routine use, especially for patients
without germline BRCA 1/2 mutations [7].

BRCALI plays a key role in the homologous recombination
(HR) DNA repair system by initiating the repair of DNA dou-
ble-strand breaks and thereby maintaining DNA stability, which
makes it a potential predictive biomarker for DNA-damaging
agents, such as platinum [16]. Moreover, a specific TNBC sub-
type harboring BRCA mutations has been shown to be more sen-
sitive to cisplatin than taxane [17]. Nevertheless, in the current
case, whole-genome sequencing of the blood and tumor tissue
samples showed no pathogenic somatic or germline BRCA muta-
tion. Interestingly, the germline BRCA mutation status was not
found to play any predictive role in carboplatin efficacy in the Ge-
parSixto trial, although carboplatin did generate a higher response
rate in the TNBC subgroup [18]. Additionally, a preclinical study
reported that, similar to the BRCAI-mutant cell type, a non-
BRCAI mutant basal-like cell line had a considerably high sensi-
tivity to cisplatin treatment. Therefore, such an inconsistency in
the efficacy of platinum agents against breast cancer with BRCA
mutations suggested that BRCA mutation status might be insuffi-

234

cient for showing HR DNA repair abnormalities.

Instead of identifying the existence of BRCA mutations,
“BRCAness” can be an alternative explanation for the existence of
HR DNA repair abnormalities. For instance, homologous recom-
bination deficiency (HRD) score, which is a measurement of
BRCA promoter methylation, loss of heterozygosity, large-scale
state transitions, or telomeric allelic imbalance, using next-genera-
tion sequencing can indicate BRCAness. In various small-sized
retrospective and post hoc analyses, the HRD score has been
highly correlated with the response to platinum-based treatment
of TNBC patients with or without BRCA mutations [19]. How-
ever, in the TNT trial, no statistically significant difference in the
response has been identified according to HRD score; long-term
studies for estimating the advantages of platinum for TNBC pa-
tients are still warranted [20]. Although the DNA repair mecha-
nism is extremely complex, a comprehensive genomic alteration
test should be conducted to understand the actual efficacy of
DNA-targeting agents for DNA repair and facilitate the explora-
tion of alternative mechanisms underlying cancer progression and
resistance to chemotherapeutic agents.

In this case report, a dramatic and durable response to cisplatin
monotherapy was observed in a heavily pretreated TNBC patient
with a poor performance status. Although platinum agents have
shown effective clinical outcomes for BRCA-mutated TNBC,

they should also be considered as an option for treating advanced
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TNBC without BRCA mutations.
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