
ABSTRACT
Breast cancer is the most common malignancy among women in Poland and all over the world. Despite the development of mod-
ern therapies, cytostatics still play one of the main roles in treatment of this disease. Classic anthracyclines, besides unquestionable 
efficacy in this disease, have a disadvantageous toxicity profile. Therefore, until now, there has been a limitation in using these 
drugs in patients with cardiological conditions and in patients who had previously taken anthracyclines. That was the cause for the 
development of a less toxic form of drug, which is liposomal doxorubicin – being as effective as classic anthracycline it has reduced 
cardiotoxicity. This article presents the case of a patient with metastatic breast cancer, in whom, after treatment with classic doxo-
rubicin, liposomal form was administered which caused regression of liver metastases. Moreover, during treatment with liposomal 
doxorubicin, there has been no evidence of heart impairment.

Key woRdS: metastatic breast cancer, anthracyclines, liposomal doxorubicin, cardiotoxicity

Justyna Borucka, MD
Department of Chemotherapy, Lord’s Transfiguration Clinical Hospital  

of Poznan University of Medical Sciences, Poland

Correspondence:
Justyna Borucka, MD

Department of Chemotherapy, Lord’s Transfiguration Clinical Hospital 
of Poznan University of Medical Sciences 

61-848 Poznań, ul. Długa 1/2
tel.: (+48) 695-108-331

e-mail: jk.borucka@gmail.com

Safety and efficacy of liposomal doxorubicin  
in a patient treated for metastatic  

breast cancer

Received: 01.09.2015. Accepted: 16.09.2015.

Teaching with case studies: cardio-oncology

© Medical Education. For private and non-commmercial use only. Downloaded from
https://www.journalsmededu.pl/index.php/OncoReview/index: 05.08.2025; 11:33,14

Fo
r n

on
-

co
mmerc

ial
 us

e o
nly



152A

Safety and efficacy of liposomal doxorubicin in a patient treated for metastatic breast cancer
J. Borucka

INTRodUCTIoN
Breast cancer is the most frequently diagnosed female cancer in 
the world and its incidence continues to grow in both developed 
and, recently, in developing countries, including Poland. Thanks 
to the evolution of new treatment methods as well as the im-
provement of the existing ones, a progressive decrease in breast 
cancer-related mortality has been observed for over 20 years 
now. Nevertheless, following lung cancer, it presently constitutes 
the second cause of death among women with solid tumours in 
the world [1, 2].

Thanks to the advancement of screening procedures and the 
general patient awareness, breast cancer is now more and more 
frequently detected at an early stage of the disease advancement, 
when surgical treatment combined with radiotherapy and (de-
pending on the biological subtype of the disease) possibly also 
with chemotherapy, hormonal therapy and molecular targeted 
therapy, permits long-term progression-free survival or even 
complete recovery. Nonetheless, there is a group of patients in 
whom the disease is only detected at the stage of systemic dis-
semination or when it progresses to metastatic disease after adju-
vant treatment. 80% of breast cancer patients are females over the 
age of 50, often with a  tendency to develop abdominal obesity, 
which indicates cardiovascular comorbidities [3]. Such a patient 
profile, together with the fact that anthracyclines are the cyto-
static drugs with the highest confirmed efficacy in breast cancer 
treatment, constitutes a significant problem and a serious chal-
lenge for contemporary oncologists [4].

Balancing between the best possible therapeutic result and a safe 
dose of the medication proves very difficult at times. Despite nu-
merous studies aimed at identifying cardiac injury predictors, 
such as the level of troponins and assessment of the heart in 
MRI, the determination of the ejection fraction by echocardi-
ography remains the most common method in use [5, 6]. The 
method is not ideal, though. All of the above have prompted 
the researchers to search for safer forms of anthracyclines, such 
as pegylated or non-pegylated liposomal anthracyclines. Ran-
domized clinical trials have indicated that non-pegylated lipo-
somal doxorubicin is just as efficacious as the classical form of 
the drug, being safer at the same time [7, 8]. To date, its use has 
been limited to patients with metastatic breast cancer. Howev-
er, clinical trials suggest that indications for use may be much 
broader, taking into consideration the fact that non-pegylated 
liposomal doxorubicin, compared to classical doxorubicin in ad-
juvant therapy, has been proven very beneficial in combination 
with e.g. herceptin and docetaxel [9]. Below we present a case 
of a patient in whom non-pegylated doxorubicin was adminis-

tered for metastatic breast cancer, which allowed for significant 
regression of liver metastases. 

CASe pReSeNTATIoN 
In February 2015, a 55-year-old female patient, treated hormon-
ally for metastatic breast cancer, reported to the Department of 
Chemotherapy for imaging tests to be performed in order to as-
sess the  treatment efficacy. 

In 2004, the patient was diagnosed with right breast cancer. The 
clinical stage of the disease was determined as cT2N1M0. Under 
immunohistochemistry, an over 75% expression of oestrogen and 
progesterone receptors was reported as well as the HER-2-neg-
ative status. The Ki67 proliferation index was not determined, 
as the test was not routinely performed. The patient underwent 
radical surgical treatment, including mastectomy and right-sid-
ed axillary lymph node dissection. The histopathological report 
included the diagnosis of G2 ductal carcinoma, today corre-
sponding to the description of “infiltrating cancer of no special 
type” (NST), staged as pT2N1 in accordance with the 7th edition 
of the UICC classification, i.e. stage IIB breast cancer. Repeated 
immunochemical test confirmed the presence of oestrogen and 
progesterone receptors, and the HER-2-negative status. Subse-
quently, adjuvant chemotherapy was administered (6 courses of 
CMF) and a 5-year-long tamoxifen hormone therapy.

In 2010, during a regular follow-up visit, a reddened and thick-
ened skin was observed at the post-operative scar site, which lat-
er turned out to be a local recurrence. Thanks to the chest and 
abdomen CT, the presence of metastatic lesions was excluded; 
radical resection was performed, followed by radiotherapy. The 
treatment was  made complete with non-steroid aromatase in-
hibitors.

Letrozole treatment was continued until November 2012. 
Follow-up CT, performed at that time, revealed an enlarged  
(18 mm) mediastinal lymph node, and small non-measurable (up 
to 5 mm) liver lesions whose nature was most probably metastat-
ic. Dissemination of neoplastic disease was diagnosed, and third-
line hormonal therapy was applied, involving fulvestrant dosed at 
250 mg initially, later followed by the 500 mg dose. The patient 
tolerated the treatment very well and the metastatic lesions sta-
bilized, which made it possible to continue the hormonal therapy 
until February 2015. It was in February 2015 that the patient’s 
general condition slightly deteriorated. Previously, her ECOG 
performance status had been assessed as 0, and it progressed to  
1 in February. The physical examination revealed an enlarged liver 
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and convex lesions, most probably of neoplastic character, in the 
region of the post-mastectomy scar. Repeated biopsy confirmed 
the presence of neoplastic cells in the scar. Apart from that, no 
abnormalities were found. Lab test results, including haematol-
ogy and biochemistry, assessing the liver and kidney functions, 
revealed no abnormalities either. Scintigraphy did not show any 
metastatic lesions within the skeleton. The Ca 15-3 marker was 
within the normal range. However, CT revealed a significant pro-
gression of the liver metastases, with the largest lesions, deter-
mined as the target ones, sized 46 mm and 26 mm. The patient 
did not give her consent to liver biopsy, which is why breast can-
cer dissemination progression was diagnosed, and decision was 
taken to start the patient on cytostatic treatment. As the patient 
had not been treated with anthracyclines as part of the adjuvant 
therapy, it was proposed that they be included as a treatment of 
choice. The patient consented to it and after a positive cardiac 
assessment (no abnormalities in ECG, with the ejection fraction 
of 60%), the first AC course was administered (adriamycin + cy-
clophosphamide). 3 weeks later, the patient reported for another 
course of chemotherapy. Her haematology tests revealed grade 2 
neutropenia, as assessed in accordance with CTCAE 4.1, which 
is why after the second course of AC, the patient additionally re-
ceived granulocyte colony-stimulating factors. Before the fifth 
course of treatment, due to intensified lower extremity oedema, 
and slightly compromised exertion tolerance, a  follow-up Echo 
test was performed, proving comparable to the one performed at 
the outset of the treatment. Thus, cardiac and renal background 
of the lower limb oedema was excluded. Additionally, Doppler 
ultrasound did not reveal signs of deep vein thrombosis. Follow-
ing the suggestion of a cardiology specialist, diuretic treatment 
was initiated, leading to a reduction in the intensity of the oede-
ma. Follow-up CT was also performed, indicating partial regres-
sion of the liver lesions (lesion no. 1 – 23 mm, lesion no. 2 – 13 
mm), and a non-measurable mediastinal lymph node (< 10 mm 
in short axis).

Due to a very good therapeutic effect, further anthracycline treat-
ment was offered to the patient, but in the form of non-pegylated 
liposomal doxorubicin this time. Following 4 treatment courses, 
the levels of transaminases were slightly elevated – ALT 80 U/l, 
AST 75 U/l – corresponding to a grade 1 increase according to 
CTCAE v. 4.03. Abdominal CT was performed at that point, re-
vealing further regression of the liver metastases (the target le-
sions were assessed as non-measurable, and additionally there 
was complete regression of some of the neoplastic foci). Ornithin 
aspartate was administered as adjunctive treatment, combined 
with a liver-protective diet, resulting in the normalization of the 
transaminases during the 6th course of chemotherapy. 

Presently, the patient has undergone 6 courses of chemotherapy 
(total anthracycline dose of 600 mg/m2), with good treatment tol-
erance, normal results of the Echo test performed every 3 weeks, 
no abnormalities in laboratory tests, and no skin reactions asso-
ciated with the pegylated form of doxorubicin. During the thera-
py, it was not necessary to administer G-CSF. Doxorubicin ther-
apy will now be continued to reach the total dose of 1260 mg/m2, 
with cardiac assessment and an Echo test performed with every 
administration of the drug.

dISCUSSIoN
The case described above involves a  breast cancer patient, in 
whom dissemination of neoplastic disease occurred 8 years after 
primary treatment. Due to the high expression of oestrogen and 
progesterone receptors, and no symptomatic or massive metasta-
ses in the parenchymal organs, hormonal therapy was successfully 
continued for 3 years. Afterwards, disease progression (involving 
the liver) exhausted the possibilities of hormonal therapy, and as 
everolimus could not be used [10, 11], the patient was started on 
cytostatics. There are no unequivocal indications as to the type of 
chemotherapy that should be administered for metastatic disease 
in the first and consecutive lines of the treatment. It goes with-
out saying, though, that when selecting an individual cytostatic, 
one should take into consideration the patient’s general condition, 
organ competence, prior treatment, and patient preferences [11]. 
Anthracyclines are one of the high-activity drugs in breast cancer, 
and as such should be considered for first-line chemotherapy [11, 
12]. As there were no contraindications in our patient, no cardio-
vascular conditions, and anthracyclines had not been previously 
administered as part of the adjuvant chemotherapy, it was decided 
to include them at a further stage of treatment. Initially, the clas-
sical form of doxorubicin was administered in combination with 
cyclophosphamide, reaching a relatively safe dose of 240 mg/m2. 
The good therapeutic outcome along with the risk of cardiotoxic-
ity resulted in the continuation of anthracycline treatment in the 
form of non-pegylated liposomal doxorubicin. The non-pegylated 
form of liposomal doxorubicin shows a comparable therapeutic 
effect while its cardiotoxicity is lower [13]. 

Liposomal doxorubicin makes it possible to prolong the treat-
ment and receive the best possible response. The total dose of 
liposomal doxorubicin, including the previously administered 
anthracyclines, amounts to 1260 mg/m2 [14]. Thus, with good 
general treatment tolerance, good systolic heart function, and 
good response confirmed by imaging tests, this form of treat-
ment can be continued for around a year. To date, the patient has 
received 600 mg/m2 of doxorubicin, which allows her to continue 

2015/Vol. 5/Nr 4/A151-154© Medical Education. For private and non-commmercial use only. Downloaded from
https://www.journalsmededu.pl/index.php/OncoReview/index: 05.08.2025; 11:33,14

Fo
r n

on
-

co
mmerc

ial
 us

e o
nly



154A

References
1. Jemal A, Siegel R, Ward E et al. Cancer statistics. CA Cancer J Clin 2008; 58: 71-96.
2. Ban KG, Godellas CV. Epidemiology of breast cancer. Surg Oncol Clin N Am 2014; 23: 409-422.
3. [online: http://onkologia.org.pl/nowotwory-piersi-kobiet].
4. Clavarezza M, Venturini M. Adjuvant chemotherapy for the treatment of HER2-positive early breast cancer. Oncology 2009; 77(suppl. 1): 14-17.
5. Elias AD. Triple-negative breast cancer: a short review. Am J Clin Oncol 2010; 33: 637-645.
6. Adamcova M. Lencova-Popelova O, Jirkovsky E et al. Experimental determination of diagnostic window of cardiac troponins in the development of 

chronic anthracycline cardiotoxicity and estimation of its predictive value. Int J Cardiol 2015; 201: 358-367.
7. Harris L, Batist G, Belt R. et al. Liposome-encapsulated doxorubicin compared with conventional doxorubicin in a randomized multicenter trial as 

first-line therapy of metastatic breast carcinoma. Cancer 2002; 94: 25-36.
8. O’Brien ME, Wigler N, Inbar M et al. Reduced cardiotoxicity and comparable efficacy in a phase III trial of pegylated liposomal doxorubicin HCI 

(CAELYX/Doxil) versus conventional doxorubicin for first-line treatment of metastatic breast cancer. Ann Oncol 2004: 15: 440-449.
9. Anton A, Ruiz A, Plazaola A et. al. Phase II clinical trial of liposomal-encapsulated doxorubicin citrate and docetaxel, associated with trastuzumab, 

as neoadjuvant treatment in stages II and IIIA HER2-overexpressing breast cancer patients. GEICAM 2003-03 study. Ann Oncol 2011; 22: 74-79.
10. Yardley DA, Noguchi S, Pritchard KI et al. Everolimus plus exemestane in postmenopausal patients with HR(+) breast cancer: BOLERO-2 final 

progression-free survival analysis. Adv Ther 2013; 30: 870-884.
11. Jassem J, Krzakowski M (ed.). Rak piersi. Praktyczny przewodnik dla lekarzy. Wydanie 2. Via Medica, Gdańsk 2014: 215-216.
12. Cardoso F, Harbeck N, Fallowfield L et al. Locally recurrent or metastatic breast cancer: ESMO Clinical Practice Guidelines for diagnosis, treatment 

and follow-up. Ann Oncol 2012; 23(suppl. 7): vii11-19.
13. Batist G, Remakrishnan G, Rao CS et al. Reduced cardiotoxicity and preserved antitumor efficacy of liposome-encapsulated doxorubicin and cy-

clophosphamide compared with conventional doxorubicin with cyclophosphamide in a randomized, multicenter trial of metastatic breast cancer. 
J Clin Oncol 2001; 19: 1444-1454.

14. Mross K, Niemann B, Massing U et al. Pharmacokinetics of liposomal doxorubicin (TLC-D99; Myocet) in patients with solid tumors: an open-label, 
single-dose study. Cancer Chemother Pharmacol 2004; 54: 514-524.

Safety and efficacy of liposomal doxorubicin in a patient treated for metastatic breast cancer
J. Borucka

the therapy, providing her condition is followed up on closely. 
The patient has tolerated the treatment well so far. There have 
been no episodes of neutropenia, like the ones reported during 
the previous treatment regimes. One should pay attention to the 
elevated liver enzymes, though, following the 4th course of treat-
ment. We should bear in mind that the drug is metabolized by the 
liver, and that apart from cardiac assessment, performed before 
every consecutive treatment course, liver function should also 
be closely monitored once the total dose of 550 mg/m2 has been 
reached. In summary, liposomal doxorubicin made it possible for 
the patient to continue the treatment with a class of drugs whose 
efficacy is undebatable, with a hope to improve the overall effec-
tiveness of further therapy. 

CoNCLUSIoNS
1.  Liposomal doxorubicin is a possible therapeutic option for 

first-line treatment of metastatic breast cancer. 

2.  Due to the fact that liposomal doxorubicin does not pene-
trate the walls of healthy capillaries and only the abnormally 
functioning vessels feeding the tumour, its affinity to the neo-
plasm is much higher than to the healthy tissue, including 
cardiomyocytes. Hence, its cardiotoxicity profile is more fa-
vourable than of the classical form of the drug. 

3.  When administering liposomal doxorubicin, cardiac compe-
tence should be closely monitored. 

4.  When administering liposomal doxorubicin, one should 
remember that the drug is metabolized by the liver, whose 
function should thus be monitored, with the dose of the drug 
reduced in case of liver insufficiency. 
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