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A phase Il study of epirubicin in breast cancer

Nazli Gad El Mawla,®® MR Hamza, A El Khodari,
Hussein Khaled, Rabab Gaafar, Heba El Zawahry,
Ahmed Abdel Wareth, MD Dardir and N Habboubi

NG El Mawla is at the National Cancer Institute,
Department of Medical Oncology, Kasn El-Aini Street,
Fom El Khalig, Cairo, Egypt. MR Hamza, A El Khodari,
H Khaled, R Gaafar, H El Zawahry and AA Wareth are
at the National Cancer Institute, Fom El Khalig, Cairo,
Egypt. MD Dardir is at the Imbaba Heart Institute,
Imbaba, Giza, Egypt. N Habboubi is at Farmitalia Carlo
Erba, Milan, Italy.

We evaluated the efficacy of epirubicin in a phase Il trial
in breast cancer, as well as its cardiac toxicity. The study
was carried out on 40 female patients with advanced,
metastatic, or recurrent breast cancer. The patients were
grouped into two groups: group | received 30 mg/m?
epirubicin weekly, and group Il 90 mg/m? epirubicin every
3 weeks. Cardiac monitoring was by ECG, rontgeno-
graphy, echocardiography and endomyocardial biopsies.
Clinical results were 35.3% overall response in group |,
and 50% overall response in group I. No untoward
cardiac toxicities were encountered. We conclude that
epirubicin is an effective agent in breast cancer with
relatively little cardiac toxicity.
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Introduction

Anthracyclines play a major role in cancer
chemotherapy in general, and breast cancer in
particular."” Unfortunately their use has shown
toxicities in the form of hemopoietic suppression,
gastro-intestinal manifestations, and alopecia, as
well as a unique cardiotoxicity manifested by dilated
cardiomyopathy.’

Several approaches have been used to reduce the
incidence of the cardiac toxicity of the anthracycline
drugs. These include dose limitation, close cardiac
monitoring (particularly in patients with risk
factors), alteration of dosage schedules, administra-
tion of protective agents, and the development of
new anthracycline analogs that retain chemother-
apeutic efficacy, but have reduced cardiac toxicity.*

Initial animal studies® and human studies indicate
that epirubicin (4'-epi-doxorubicin) is less cardio-
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toxic than doxorubicin, but is an effective
antineoplastic agent.®

The aim of the present work is to study the effect
of epirubicin and to evaluate its cardiac toxicity in

breast cancer patients.

Materials and methods

All patients were females with advanced, metastatic,
and/or recurrent breast cancer, pathologically
proven. No patient had previously received either
chemotherapy with an anthracycline agent or
irradiation to the chest or mediastinum. At the time
of entry into the study, no patient had evidence of
heart disease or of hepatic or renal failure. All had
a performance status between 1 and 3, according to
the Wotld Health Organisation scale.” All patients
were subjected to a thorough clinical examination
including history of the disease. Investigations
included the following laboratory tests: complete
blood picture, platelets, blood wurea, serum
creatinine, SGOT, SGPT, alkaline phosphatase and
serum bilirubin. All these were carried out before
initiation of therapy, and monthly thereafter.
Radiography included skeletal survey, abdominal
and pelvic sonography.

Epirubicin was injected slowly in a freely
running intravenous solution of normal saline or
dextrose in water. Treatment cycles were delayed
for a leucocyte count of <3000/ml, or platelet
count of <100000/ml. In patients with elevated
serum bilirubin levels, the epirubicin dose was
decreased by 50% for levels between 1 and 3 mg,
and delayed for levels exceeding 3 mg.

Cardiac monitoring was in the form of a 12-lead
ECG performed on every patient prior to initiation
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of therapy and before each additional dose.
Posteroanterior and lateral roentgenograms of the
chest and m-mode echocardiograms were per-
formed before entry to the study, after its
conclusion, and as needed according to the patient’s
condition.

Right-sided cardiac catheterization and right
ventricular endomyocardial biopsies were obtained
using the Cordis (Miami) biotome.® Three to five
specimens were obtained from every patient, and
prepared for examination by electron microscopy.

Patients were randomized into two groups.
Group 1 received epirubicin at a dose of 30 mg/m®
weekly for at least 2 months. Group II received
epirubicin at a dose of 90 mg/m?® every 3 weeks for
at least four courses or as long as they were
responding.

Results

Group I comprised 20 female patients. Age range
was 30-60 years, mean 43 years. There were
13 pre-menopausal and 7 post-menopausal patients.
Lesions were local in 14 cases, nodal in 14, hepatic
6, pulmonary 3, skeletal 2, and other breast 3 cases.
Lesions were in two or more sites in all patients.
The number of courses received ranged between 4
and 16 courses, mean 7. Three patients received two
courses only and 50 were considered non-evaluable.
Amongst 17 evaluable cases there was complete
remission in one patient, partial remission in five,
stable disease in seven, and increasing disease in
four patients. The overall response was 6/17
(35.3%). Duration of response was 3—6 months,
median 5 months.

Group II comprised 20 female patients. Age
range was 32-59 years, mean 46 years. There were
15 pre-menopausal and 5 post-menopausal patients.
Lesions were local in 14 cases, nodal in 15, hepatic
in 6, pulmonary in 5, skeletal in one patient, and 3
in the other breast. All patients had two ot more
lesions. The number of courses given every 3 weeks
was 3-10, mean 5 courses. Responses achieved
were: complete remission in one patient, partial
temission in nine, stable disease in three, and
increasing disease in seven patients. The overall
response was 10/20 (50%). Duration of responses
was 3-10 months, median 7 months.

In both groups, responses were noted in visceral
as well as local and nodal lesions. Thus, 7/12
patients with hepatic lesions attained remission; one
complete and six partial remission. So visceral
lesions responses were 14/22 (63%). The local
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lesions and the other breast lesions showed
responses in 14/34 lesions. The nodal lesions
showed partial responses in 12/29 lesions. None of
the skeletal lesions showed any response.

Toxicities in both groups were: leucopenia
Grades 1-2 in 50% of cases, alopecia Grades 1-3 in
100%, and gastro-intestinal Grades 1-2 in 100% of
cases. As regards cardiac toxicities, the total
cumulative doses of epirubicin given ranged from
180 to 918 g/m>. No patients developed symptoms
or signs of overt congestive heart failure at any
stage of therapy. The mean resting heart rate before
treatment was 88 + 9 beats/minute and 93 & 12
beats/minute after treatment. The mean systemic
arterial pressure was 122/77 + 11/6 mm Hg after
treatment.

Though these changes are all statistically signifi-
cant, no correlation could be demonstrated between
the change in these parameters and total dose,
changes in hemodynamic or pathologic findings
(p > 0.1 with each parameter). However, systemic
hypertension was found several months after
discontinuing epirubicin administration (due to
progtession of malignancy) in one patient who was
under hormonal therapy at the time. All patients
had normal resting ECG prior to epirubicin
therapy. No change was noted after therapy in the
mean calculated sum of the QRS voltage in the six
standard limb leads of the ECG.

In most patients, technical difficulties were
encountered in the form of inadequate acoustic
window, narrowing of intercostal spaces in patients
with liver enlargement, and fungating tumor
masses on the left chest wall which precluded
placement of the echo transducer in the proper
position. In the five patients on whom echocardio-
graphy was carried out, the mean left ventricular
percent fractional shortening showed no significant
change.®

Endomyocardial biopsies were examined by light
microscopy and electron microscopy. On light
microscopy, myofibrillar loss of severity 1-2 was
evident in two specimens: myocyte hypertrophy
and myofibrillar disarray were not seen in any
specimen. None showed severe vacuolization.

The electron microscopic findings showed
myofbrillar lysis in three specimens, of severity 1-3.
Dilatation of sarcoplasmic reticulum was noted in
four specimens, mild in three specimens and
moderate in one. Mitochondrial changes were noted
in three specimens; these mitochondria were of
abnormal shapes and sizes and showed degenerative
changes and loss of cristae. Abnormally small
mitochondria were often seen. Adipose tissue cells



were abundantly present in two biopsies. When the
spec1mens were graded according to the Billingham
scale,” two had a score of one, and three had a score
of two. A strong correlation was found between
the total dose per square meter of epirubicin and
biopsy score (r=0.7, p =0.0006). When the
patients were grouped according to the total
cumulative dose per square meter body surface area,
it was noted that patients receiving doses less than
450 mg/m?® had biopsy scores of morte than 1.5;
namely, two. A cut-off point beyond which a
change in the pathology score was more likely,
was statistically defined to be at 900 mg/m?.

Discussion

Anthracycline cardiotoxicity is usually expressed by
the typical picture of congestive heart failure, which
may be delayed for several months.'” Epirubicin has
been found to cause lower cardiac toxicity than
doxorubicin in experimental animals,!’ and in
patients.'” Our patients did not develop anthracy-
cline-related cardiac toxicity, such as rhythm dis-
turbances, pericarditis/myocarditis syndrome, myo-
cardial infarction, cardiogenic shock, sudden
cardiac arrest, endomyocardial disease, or a change
in the mean QRS voltage of the standard ECG
leads. The cardiac size in chest rontgenograms
did not change in any of our patients after
conclusion of therapy.® Echocardiographic studies
showed no significant change in the mean value of
percentage fraction shortening before and after
epirubicin therapy. Electron microscopy of biopsies
from the five patients showed changes from mild
to moderate severity, related to total cumulative
dose of epirubicin.

In our study, we identified, through statistical
analysis, a turning point beyond which there was a
probability of change in pathologic scores at 450
mg/m? of epirubicin, indicating the need for cardiac
monitoring of patients exceeding this dose.
However, severe hemodynamic and pathologic
changes were not seen, compared to doxorub1cm
given at 2 maximum cumulative dose of 550 mg/m"
Bristow e al."” reported that the probablllty of an
abnormal pathology score (>2) is increased at
doses beyond 550 mg/m?® of doxorubicin.

The present study results prove the efficacy of
epirubicin in treating breast cancer using the weekly
dose or the three-weekly dose. Results achieved
were 35.3% overall response and 50% overall
response, respectively. There was a statistical
difference in favor of the three-weekly schedule.

Epirubicin in breast cancer

Furthermore, the median duration of response (7
months) was also better in the 3-week schedule. The
most important point derived from this study was
that response was noted in visceral lesions,
especially the pulmonary lesions. Amongst 10
patients with pulmonary metastases, one achieved
complete remission, and six achieved partial
remission (70% overall response). The hepatic
lesions (12 patients) showed partial remission in
seven patients (58%). The responses were less
marked in soft tissue and nodal lesions, and there
were no responses in skeletal lesions. These results
point to epirubicin as a good weapon in breast
cancer patients with visceral metastases.

Our results are in agreement with other results
from various investigators. Using a dose of 75
mg/m’® epirubicin in advanced breast cancer,
Bonadonna ef 4/."* achieved a 62% overall response
(median duration 7 months, range 5-12 months).
Visceral lesions responded in 57% of cases. At a
dose of 75 mg/m” every 3 weeks, the response rate
achieved was 54% in a study by Armand e# 4/." in
patients with breast cancer without prior chemo-
therapy. In a multi-institutional trial including six
institutions, comparing epirubicin (90 mg/m?) to
doxorubicin, the median duration of response was
38.5 weeks and 24 weeks respectively.'® Mono-
chemotherapy trials with epirubicin as a weekly
dose (25 mg/m® weekly) vyielded an overall
response of 38%.7

We can conclude that epirubicin is an effective
chemotherapeutic agent in breast cancer with
relatively few hematologic, gastro-intestinal and
cardiac toxicities.
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