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Abstract

Background: Metastatic breast cancer (MBC) rest an incurably disease associated with bad prognosis and a median
overall survival of 23-31 months. There are several treatment options including chemotherapy and sometimes
endocrine therapy. Currently, there is no standard treatment for patients with MBC who have already benefited from
anthracyclines and taxanes therapy. Many drugs like capecitabine, eribulin, gemcitabine, vinorelbin and liposomal
doxorubicin are conventionally used as monotherapy. One important complication from MBC is life threating visceral
crisis that needs a fast-effective treatment.

Case presentation: \We report here a case of an evolution of metastatic breast cancer with lymphangitic carcinomatosis
after taxane based chemotherapy and endocrine therapy. This 37-year-old woman was referred to our hospital
with complaints of dyspnea and dry cough. There was clinical concern for visceral crisis and a chemotherapy
with eribulin was initiated. Pulmonary lymphangitic carcinomatosis disappeared and the patient achieved a good
partial response.

Conclusion: We reported a case of rapid, positive treatment response using eribulin on metastatic breast cancer
with visceral crisis and we could quoted others. Therefore, eribulin may be an appropriate chemotherapeutic option in

instances requiring rapid symptom control.
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Background
Breast cancer is the most commonly diagnosed cancer
and the first cause of cancer death in women in the
world. Approximately 40% of patients with early breast
cancer will develop metastatic disease [1]. Metastatic
breast cancer (MBC) is still an incurable disease
associated with poor prognosis and a median overall sur-
vival of 23—-31 months [2].

In particular, management of patients with MBC associ-
ated with visceral metastasis continues to be a challenge
of management. International guidelines recommend
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endocrine therapy for women with hormone receptor
positive (HR+) MBC, except patients with visceral crisis,
which is defined as the presence of lymphangitic lung
metastases, bone marrow replacement, carcinomatous
meningitis, or significant liver metastases [3, 4]. In these
situations, it’s necessary to start a chemotherapy in order
to obtain a rapid symptom control. In fact, patients re-
ceive multiple sequential lines of chemotherapy. Thus, the
strategy of sequence of different drugs is important.
Indeed, Bonotto et al. have shown that the response to the
first line therapy seems to affect the response to the
second line [5].

Currently, there is no standard treatment for patients
with MBC who have already treated by anthracyclines and
taxanes. Despite the lack of specific recommendations
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many drugs are commonly used as monotherapy like cape-
citabine, eribulin, gemcitabine, vinorelbine and liposomal
doxorubicin. The choice will depend of toxicity, performans
status and needed speed of treatment efficacy. Eribulin
mesylate is a synthetic analog of halichondrin B. It is a nat-
ural product isolated from Halichondria okadai. Eribulin
inhibits microtubule polymerization with an action mech-
anism that differs from those of taxane [6]. In the phase III
EMBRACE study, eribulin improved overall survival (OS)
compared with treatment of physician’s choice [7]. As a
result of these findings, eribulin was approved for the treat-
ment of patients with locally advanced or metastatic breast
cancer who have progressed after at least two chemothera-
peutic regimens, including anthracyclines and taxanes (in
adjuvant or the metastatic). Furthermore, a recent study
have shown that eribulin is also effective and well tolerated
in taxane-refractory patients [8]. Lymphangitic carcinoma-
tosis is a radiological and clinical entity accounting for ap-
proximately 8% of all cases of lung metastasis. It is
characterized as the presence of tumoral cells in lymph ves-
sels and lung interstitium, without lung parenchyma re-
modeling [9]. It prevents adequate blood gas exchanges,
and therefore is often considered as a visceral crisis [3].

Case presentation

In 2010, a 37 year-old black woman had mastectomy and
homolateral axillary dissection for invasive carcinoma in
her left breast. pTNM stage was pT3 multicentric (53 mm
diameter for the biggest) pN2 (seven positive lymph nodes)
and no metastasis. Proliferation index was high (Ki-67 =
40%). Immunohistochemistry showed 90% of ER positivity
and 60% of PR positivity. No overexpression of HER2 re-
ceptors has been found. According to multidisciplinary
concertation, the patient was treated with adjuvant chemo-
therapy with six courses of FEC 100 (LV5FU 500 mg/m?,
epirubicin 100 mg/m? cyclophosphamide 500 mg/m?)
every 3 weeks. Thereafter, she was treated by tamoxifen, at
a dosage of 20 mg/day, and triptorelin (agonist analog
of luteinizing hormone releasing hormone) for 4 years,
until February 2014. In February 2014, the clinical
exam reported a skin relapse in place of mastectomy
scar. A CT scan showed multiple and bilateral pul-
monary lesions and left pleural effusion. Chemotherapy
with paclitaxel 80 mg/m? and bevacizumab 10 mg/kg was
initiated. Follow up imaging showed a positive partial re-
sponse, so maintenance with fulvestrant and bevacizumab
was initiated in August, 2014.

In February 2016, due to further progression in lungs
and multiple bones sites, she was treated with exemes-
tane 25 mg and everolimus 10 mg with an initial partial
response.

In October 2016, she reported a dyspnea with dry
cough. Left pleural effusion and non-specific infiltra-
tion were observed on the chest x-ray. We evocated
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first a mTOR inhibitor-associated non-infectious pneu-
monitis [10]. According to recommendations for pa-
tients with adverse events grade 3, everolimus was
interrupted and corticosteroids administered. There
was only a slight clinical improvement. The patient was
submitted to bronchoscopy which shown a diffuse infil-
tration of lymphangitic appearance of the superior left
trunk. The bronchoalveolar lavage fluid was negative
for bacteria, acid-fast bacilli, and fungi. However, many
adenocarcinoma cells were observed (Fig. 1).

Therefore, we concluded there was disease progres-
sion leading to visceral crisis and eribulin was started
on 11.17.2016.

12.5.2016, a baseline CT scan was performed and revealed
infiltration and diffuse nodules distributed throughout the
lymphatic vessels confirming lymphangitic carcinomatosis
(Fig. 2a). After only one course of the therapy, that is to say
14 days, a remarkable clinical response on the breathness
and cough was noted.

After four courses of eribulin, a CT scan was per-
formed and showed a significant reduction of pulmonary
lesions and previously identified micronodules had dis-
appeared (Fig. 2b). CT scan at 6 months confirmed
radiological benefit (Fig. 2c).

Opverall, this patient benefited of 8,5 months of eribulin
with a significant clinical benefit. In August 2017, CT
scan showed a major progression disease with several
lesions in lung, hepatic and bones. She started a new
therapeutic regimen by fluorouracil and vinorelbin with
a satisfying efficacy on all target lesions. Progression free
survival was 7 months. In March, 2018, the patient had a
severe asthenia, dyspnea and diffuse bone pain. Chemo-
therapy was stopped and she benefited of best supportive
care. Death occurred at hospital on 04.24.2018 with an
overall survival since diagnostic of 50 months.

Discussion and conclusions

Lymphangitic carcinomatosis is commonly characterized
by dyspnea and a nonproductive cough. Chest radio-
graphs appear non-contributory for 30-50% of patients
with histologically confirmed disease [11]. Lymphangitic
carcinomatosis results of the initial haematogenous spread
of tumour to the lungs, with malignant invasion through
the vessel wall into the pulmonary interstitium and lym-
phatics. In histology, there is a thickening of the support-
ing structures of the lung parenchyma and interstitium by
tumor. This may be responsible for lymphatic obstruction.
The presence of cancer cells inside of the lymphatic ves-
sels may cause compression of the bronchioles and alveoli
leading respiratory symptoms. This phenomenon in-
creases the resistance of flow in the conducting airways
with resistance to oxygen therapy. Furthermore, these
symptoms can lead to pulmonary hypertension or pul-
monary emboli in some cases.
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Fig. 1 The bronchoalveolar lavage fluid showed many
adenocarcinoma cells. a HPS x 200. b Immunohistochemistry (x 200)
was positive for estrogen receptor. ¢ Immunohistochemistry (x 400)
was 2+ for HER2 (FISH negative)

Therefore, we can consider it as a visceral crisis in ac-
cordance with the Advanced Breast Cancer (ABC3) defin-
ition of severe organ dysfunction assessed by symptoms
and important visceral compromise leading to a clinical
indication for a more rapidly efficient therapy [4]. It is dif-
ficult to control lymphangitic carcinomatosis with chemo-
therapy and the prognosis is generally poor with a 50%
mortality at 3 months [12]. Despite new anticancer strat-
egies developed in recent years, there has been no effect-
ive strategy to treat lymphangitis carcinomatosis. To our
knowledge, there is no data about efficacy of breast cancer
therapy on lymphangitic spread. Platinum-based chemo-
therapy has obtained transient response in some patients
with lung cancer [13]. Indeed, a phase 2 trial assessed and
showed the efficacy of platinium-based therapy as mono-
therapy in pretreated patients who have advanced non-
small-cell lung cancer. It suggests a good penetration in
lung site [14].

In EMBRACE trial [7], objective response rate of eribu-
lin was 12 and 5% with other treatments (physician’s
choice). It suggests that eribulin may have the better
response rate which is the major goal in visceral crisis.
There has previously been no description of such rapid
and effective treatment of visceral crisis with eribulin. In
our case, eribulin’s PFS was 8,5 months. This result corre-
sponds to the expected PFS (median PFS was 13,5 months
in EMBRACE trial [7] and 3,1 months in retrospective
data [8]. The most important point is the rapidity of re-
sponse of eribulin in case of symptomatic disease.

In our local experience, we have identified two others
cases with rapidly efficacious of eribulin on metastatic
breast cancer. The first, a 38 years old young woman
who was treated with many lines of chemotherapy for a
metastatic breast cancer RH+ HER2- with hepatic and
bones metastasis. In this patient, we also observed a
major positive response because of eribulin treatment.
Hepatomegaly decreased of more than 50%, ASAT 39 vs
116, ALAT 23 vs 100. Both CAE and CA15.3 were
markedly decreased at 291 ng/ml vs 2917 ng/ml and
19 ng/ml vs 29.9 ng/ml respectively in only 14 days. A
second patient was a 54 years old woman who was
diagnosed with metastatic breast cancer. After numerous
treatments, thrombopenia revealed a medullary bone
marrow invasion. It was confirmed by bone marrow
biopsy. After one course of eribulin, we have noted an
increase of platelets to 40G/L to 100G/L in 14 days.

In conclusion, lymphangitic carcinomatosis should be
considered as a visceral crisis secondary to the presence
of organ dysfunction and chemotherapy is the therapy of
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Fig. 2 a CT scan showed irregular interlobular septal thickening and micronodular opacities. The infiltration and diffuse nodules distributed
throughout the lymphatic vessels evocated lymphangitic carcinomatosis. b CT scan after the fourth cycle of the chemotherapy showed
disappearance of micronodular invasion and a reduction of pulmonary nodules. ¢ CT scan after 6 months with eribulin treatment
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choice. To our knowledge, few cases of metastatic lym-
phangitic carcinomatosis have been reported and there
have no description about the effect of eribulin on this
metastatic site.

Our observations suggest that treatment with eribulin
can be rapidly effective for these patients and may be a
good option in the emergency clinical situation with a
visceral crisis. Further clinical studies are warranted to
confirm this clinical effect.

Abbreviations

ALAT: Alanine Aminotransferase; ASAT: Aspartate Aminotransferase;
CEA: Carcinoembryonic antigen; ER: Estrogen Receptor; MBC: Metastatic
Breast Cancer; PFS: Progression-free Survival; PR: Progesterone Receptor

Funding
The authors declare that no funding was received.

Availability of data and materials
All data generated or analysed during this study are included in this
published article.

Authors’ contributions

JDF participated in the conception, the design and coordination of the
study, collected data, and drafted the manuscript. EV conceived of the study,
collected a consent and participated in its design and coordination and
helped to draft the manuscript. MW participated to draft the manuscript. AM
participated in the conception of the study. AV participated in the
conception of the study. JPJ participated in the conception of figures. MHB
participated in the conception of figures. All authors read and approved the
final manuscript.

Ethics approval and consent to participate
Not applicable

Consent for publication

Written informed consent was obtained from the patient for publication of
this Case report and any accompanying images. A copy of the written consent
is available for review by the Editor of this journal.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.

Author details

'Department of Oncology, Centre Georges Francois Leclerc, 1 rue Professeur
Marion, 21000 Dijon, France. 2Depar‘[ment of Radiology, University of
Minnesota, 420 Delaware St. SE, Minneapolis, MN 55455, USA. *Department
of Pathology, Ramsay Général de Santé, Hopital Privé Sainte Marie, 4 Allée de
Saint-Jean-des-Vignes, 71100 Chalon-sur-Sadne, France. “Department of
Oncology, Ramsay Général de Santé, Hopital Privé Sainte Marie, 4 Allée de
Saint-Jean-des-Vignes, 71100 Chalon-sur-Sadne, France. “Department of
Oncology, Chalon-sur-Saéne and Institut de Cancérologie de Bourgogne, 4
allées St Jean des Vignes, 71100 Chalon sur Sadne, France.

Received: 27 August 2017 Accepted: 6 August 2018
Published online: 20 August 2018

References

1. Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D. Global cancer
statistics. CA Cancer J Clin. 2011,61(2):69-90.

2. Dawood S, Broglio K, Gonzalez-Angulo AM, Buzdar AU, Hortobagyi GN,
Giordano SH. Trends in Survival Over the Past Two Decades Among White
and Black Patients With Newly Diagnosed Stage IV Breast Cancer. J Clin
Oncol. 2008;26(30):4891-8.

Page 5 of 5

Harb WA. Management of patients with hormone receptor—positive breast
cancer with visceral disease: challenges and treatment options. Cancer
Manag Res. 2015;7:37-46.

Cardoso F, Costa A, Senkus E, Aapro M, André F, Barrios CH, et al. 3rd
ESO-ESMO International Consensus Guidelines for Advanced Breast
Cancer (ABC 3). Ann Oncol. 2016.

Bonotto M, Gerratana L, lacono D, Minisini AM, Rihawi K, Fasola G, et al.
Treatment of metastatic breast Cancer in a real-world scenario: is
progression-free survival with first line predictive of benefit from second
and later lines? The Oncologist. 2015;20(7):719-24.

Towle MJ, Salvato KA, Wels BF, Aalfs KK, Zheng W, Seletsky BM, et al. Eribulin
Induces Irreversible Mitotic Blockade: Implications of Cell-Based
Pharmacodynamics for In vivo Efficacy under Intermittent Dosing
Conditions. Cancer Res. 2011;71(2):496-505.

Cortes J, O'Shaughnessy J, Loesch D, Blum JL, Vahdat LT, Petrakova K, et al.
Eribulin monotherapy versus treatment of physician's choice in patients
with metastatic breast cancer (EMBRACE): a phase 3 open-label randomised
study. The Lancet. 2011,377(9769):914-23.

Lorusso V, Cinieri S, Latorre A, Porcu L, Del Mastro L, Puglisi F, et al. Efficacy
and safety of eribulin in taxane-refractory patients in the ‘real world". Future
Oncol. 2017;13(11):971-8.

Hominal S, Falchero L, Perol M, Guérin JC. Carcinomatous lymphangitis.
Presse Medicale Paris Fr 1983. 1999,28(18):979-84.

Albiges L, Chamming's F, Duclos B, Stern M, Motzer RJ, Ravaud A, et al.
Incidence and management of mTOR inhibitor-associated pneumonitis in
patients with metastatic renal cell carcinoma. Ann Oncol Off J Eur Soc Med
Oncol. 2012;23(8):1943-53.

Khachekian A, Shargh S, Arabian S. Pulmonary Lymphangitic Carcinomatosis
From Metastatic Gastric Adenocarcinoma: Case Report. J Am Osteopath
Assoc. 2015;115(5):332-7.

Bruce DM, Heys SD, Eremin O. Lymphangitis carcinomatosa: a literature
review. J R Coll Surg Edinb. 1996;41(1):7-13.

Kikuchi N, Shiozawa T, Ishii Y, Satoh H, Noguchi M, Ohtsuka M. A patient
with pulmonary lymphangitic carcinomatosis successfully treated with TS-1
and cisplatin. Intern Med Tokyo Jpn. 2007,46(8):491-4.

Gitlitz BJ, Tsao-Wei DD, Groshen S, Davies A, Koczywas M, Belani CP, et al. A
phase Il study of halichondrin B analog eribulin mesylate (E7389) in patients
with advanced non-small cell lung cancer previously treated with a taxane:
a California cancer consortium trial. J Thorac Oncol. 2012;7(3):574-8.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Discussion and conclusions
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

