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Summary

Background: Leptomeningeal metastasis (LM) in breast cancer is associated with a poor pro-
gnosis. Although no randomised trial has demonstrated that intrathecal chemotherapy actua-
lly prolongs survival, this treatment is considered standard of care in this setting. The prognosis
of patients with LM is poor, with a median overall survival time of less than 6 months. Methods:
Herein, we report a case of a young woman with breast cancer who presented with LM at the
time of relapse and was subsequently treated with two lines of intrathecal chemotherapy that
prolonged survival. Results: A 28-year old woman without a significant past medical history
was diagnosed with triple-negative invasive ductal carcinoma. Eight months after adjuvant
treatment she developed multiple brain metastases and LM developed subsequently T month
after finishing whole brain irradiation. Initially, she was treated with a combination of metho-
trexate, cytarabine and dexamethasone intrathecally but after 3 months she presented with
a worsening clinical status and increased numbers of cancer cells in cerebrospinal fluid. Subse-
quently, she received a combination of thiotepa and methotrexate intrathecally, which resulted
in a prolonged response lasting 10 months. The patient died 32 months after initial diagnosis
and 18 months from LM infiltration due to disease progression in the liver and lungs as well as
LM. Conclusion: The prognosis of patients with LM remains poor because of the limited effecti-
veness of currently available therapies; however, intrathecal chemotherapy could substantially
prolong survival in selected patients.
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Suhrn

Vychodiskd: Leptomeningedlne metastazy (LM) karcinému prsnika su asociované s nepriaznivou prognézou. Hoci Ziadna randomizovand studia
nepotvrdila, Ze intratekalna liecba predlzuje prezivanie, tato lie¢ba je povazovana za Standard. Prognéza pacientov s LM je nepriazniva, s me-
dianom celkového prezivania menej ako 6 mesiacov. Metédy: V tejto kazuistike uvadzame pripad mladej Zzeny s karcindmom prsnika s LM
v Case recidivy, lie¢enej dvoma liniami intratekalnej chemoterapie s predlzenym prezivanim. Vysledky: Dvadsatosemro¢nej zene bez pozo-
ruhodnej anamnézy bol diagnostikovany triple-negativny invazivny duktalny karciném. Osem mesiacov po adjuvantnej terapii sa rozvinuli
mnohopocetné mozgové metastazy a nasledne 1 mesiac po ukonceni radioterapie na centralny nervovy systém sa vyvinuli nové LM. Inicialne
bola lie¢ena kombindciou metotrexat, cytarabin a dexametazén intratekélne, ale po 3 mesiacoch u pacientky doslo k zhorseniu klinického stavu
a vzostupu nadorovych buniek v likvore. Nasledne dostala kombinaciu tiotepy a metotrexatu intratekdlne s predizenim odpovede v trvani
10 mesiacov. Pacientka zomrela 32 mesiacov od stanovenia diagnézy a 18 mesiacov od infiltracie leptomenigov v désledku progresie ochorenia
v peceni a plucach ako aj v leptomeningoch. Zdver: Prognéza pacientov s LM zostava nepriazniva v doésledku limitovanej G¢innosti sucasne
dostupnych latok pouzivanych v intratekalnej lie¢be, aviak intratekalna chemoterapia by mohla podstatne predizit prezivanie u vybranych

pacientov.
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Introduction
Leptomeningeal metastasis (LM) is
defined as the spread of tumor cells
within the leptomeninges and the sub-
arachnoid space. LM may be diagnosed
in approximately 10% of patients with
metastatic cancer in the course of
disease [1]. The incidence is probably
underestimated because of non-specific
symptoms and signs, lack of sensitivity
to diagnostic procedures and limited
therapeutic options. Breast cancer (BC),
lung cancer and melanoma represent
the three most common causes of LM.
Patients with lobular subtype and triple-
negative tumors have a relatively higher
risk of LM than with other types of BC [2].
Herein, we report a case of a young
woman with BC who presented with

LM at the time of relapse and who was
subsequently treated with two lines of
intrathecal chemotherapy (CHT) with
prolonged survival.

Case report

A 28-year old woman without significant
past medical history presented with
a 2-month history of painless resistance
in the left breast. In June 2015, breast
ultrasound showed hypoechoic lesion
measuring 26 x 19 mm with associated
axillary lymphadenopathy. Core-cut biop-
sy set the diagnosis of triple-negative
invasive ductal carcinoma. A staging
computed tomography (CT) scan con-
firmed no metastatic dissemination. In
July 2015, subcutaneous mastectomy
and axillary dissection were performed
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and concluded as stage pT2pN3M0. The
patient was treated with four cycles
of dose-dense CHT doxorubicin/cyclo-
phosphamide plus paclitaxel and then
with adjuvant radiotherapy (RT) on the
chest wall and axilla until December
2015.

In August 2016, the patient was ad-
mitted with headache and paraneo-
plastic syndrome of inappropriate anti-
diuretic hormone secretion. Cerebral CT
and magnetic resonance imaging (MRI)
revealed multifocal brain metastases.
A restaging CT showed no metastatic
dissemination in other parenchymal
organs. She received whole brain RT with
totaldose of 30 Gy. Subsequently, shewas
readmitted with meningeal syndrome
(headache, photosensitivity, rigidity of
the occipital muscles) in October 2016.
Cerebrospinal MRI confirmed regression
of intraparenchymal metastases, but
cerebrospinal fluid (CSF) cytology
confirmed leptomeningeal infiltration
with BC cells (0.232 x 10°/L) (Fig. 1).
For the intrathecal treatment, we used
standard dosing of 15mg methotrexate
(MTX), 40mg cytarabine and 4mg
dexamethasone (DXM) (total of 10 doses,
twice a week) and irradiation of spinal
cord until December 2016 with clinical
improvement and disappearance of
symptoms of meningeal irritation. At the
time of dismissal, there was persistence
of sphincter disorder and mild pain
of lumbosacral spine and decrease of
cancer cells in CSF to 0.022 x 10%/L.

In January 2017, the patient presented
with worsening of clinical status (ce-
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phalea, nausea and vomiting). The
lumbar puncture was performed with
increase of cancer cells (0.094 x 10%/L)
and elevated proteinorachia (1664 mg/L,
normal range is 150-300 mg/L). The
restaging CT confirmed multiple meta-
stases in the liver. After two doses of
intrathecal treatment (MTX, cytarabine
and DXM), we identified elevated
count of cancer elements in CSF
(0.143 x 10°/L); therefore, we decided for
administration of thiotepa and MTX in
2" line. From February until November
2017, 28 doses of 10mg thiotepa, 10mg
MTX and 4 mg DXM were administered
concurrently with systemic CHT (pacli-
taxel 80 mg/sgm biweekly) due to the
metastatic disease in the liver and
lungs. In CSF, we observed a decrease
of elements already after 3 doses of
intrathecal treatment (Graph 1). The last
cytomorphology of CSF from November
2017 was clear.

In January 2018, the patient was
admitted with paraplegia and pleural
effusion gradually with disorder of
consciousness. The CT scan confirmed
progression of liver and lung metastases.
In a consideration of poor performance
status, there was no indication for an
aggressive approach. The patient died
32 months after initial diagnosis and
18 months after LM infiltration due to
disease progression.

Discussion
LM is becoming anincreasingly common
complication in patients with BC.
Moreover, prognosis of patients with LM
is poor. There is no standardized therapy
for LM because of a lack of randomized
trials. The median overall survival (OS)
of patients after LM diagnosis does
not exceed 6 months [3]. The factors
associated with increased survival are
Karnofsky performance score = 70,
age > 53, luminal biological subtype of
BC (ER+ PR+ HER2-), systemic therapy,
intrathecal therapy and RT [4].
Although no randomized trial has
demonstrated that intrathecal CHT
prolongs survival in LM patients, intra-
thecal pharmacotherapy is considered
standard of treatment across the world.
Four agents are commonly used for
the intrathecal treatment of LM -
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Graph 1. Kinetics of cancer cells in cerebrospinal fluid (10°/L).

MTX, cytarabine, including liposomal
cytarabine, thiotepa and trastuzumab
for HER2 positive BC with LM [5,6].
No intrathecal agent has shown
a significant survival advantage over
another. Toxicities of the various intra-
thecal agents differed. More mucositis
or neurological complications such as
headache were observed with MTX
than with thiotepa [7]. Similarly to
MTX, thiotepa functions as a myelo-
suppressive agent and therefore should
not be used in patients with bone
marrow disorders.

There is no specific treatment of LM
based on molecular subtype of BC,
with the exception of trastuzumab in
HER2 positive subtype. In our case, we
considered thiotepa as a cell cycle-
nonspecific alkylating agent based
on activity of alkylating agents in the
triple-negative BC [8]. Niwinska et al. [9]
in their prospective observational
study compared the efficacy of MTX
and liposomal cytarabine in patients
treated intrathecally. Among treatment
methods, only systemic therapy
prolonged survival in patients with LM.
Neither RT nor lumbar intrathecal ther-
apy influenced survival in those patients;
however, both methods alleviated signs
and symptoms of LM. No difference in
survival was observed in patients treated

intrathecally with MTX and those treated
with liposomal cytarabine. Treatment
with both drugs was comparable.
Boogerd et al. [10] in a randomized
study concluded that the addition of
intrathecal MTX to standard systemic
CHT and RT did not lead to a survival
benefit, improved neurologic response
in LM patients, but was associated
with a substantially increased risk of
neurotoxicity. The study by Grossman
et al. [7] randomized patients with LM
from any solid tumor primary to MTX or
thiotepa. Of 52 patients, 25 had BC. The
median OS was similar in both treatment
arms (15.9 vs. 14.1 weeks). Their results
suggested that in patients with LM, no
significant difference in median survival
or serious toxicity resulted from the use
of MTX vs. thiotepa.

Some studies are in progress to
expand the drugs for intrathecal CHT to
include drugs, such as trastuzumab, for
treatment of LM in patients with HER2-
positive BC[6]. It was shown that patients
with LM show notably high levels of
vascular endothelial growth factor
(VEGF) in the CSF, which are associated
with the poor prognosis. Chen et al. [11]
examined the effect of combined
systemic therapy of bevacizumab with
etoposide and cisplatin in two patients
who showed disease progression after
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whole brain RT and intrathecal therapy.
Results of this study showed decreased
leptomeningeal enhancement, dis-
appearance of cancer cells in CSF. A study
by Wu et al. [12] examined the efficacy
of this chemotherapeutic regimen in
patients with BC and LM. After exclud-
ing patients who received previous
VEGF-targeted therapies and includ-
ing patients who received concomitant
intrathecal MTX therapy, median OS was
4.7 months and central nervous system
response rate 70%.

Conclusion

Prognosis of patients with LM remains
poor because of the limited effectiveness
of the currently available agents used in
intrathecal therapies. The future studies
should focus on developing targeted and
cytotoxic drugs showing improved blood-
brain barrier penetration that may provide
a therapeutic advantage in patients with
LM. Although there is no consensus
on the treatment of LM, division of
BC patients according to the different

subtypes could help in administer-
ing subtype-specific treatments. This is
supported by the differential treatment
response of patients with different BC
subtypes without LM.
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