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Abstract

Purpose Preoperative chemotherapy in patients with
primary breast cancer treated with anthracyclines and
taxanes results in high response rates, allowing breast
conserving surgery (BCS) in patients primarily not
suitable for this procedure. Pathological responses are
important prognostic parameters for progression free
and overall survival. We questioned the impact of
histologic type invasive ductal carcinoma (IDC) versus
invasive lobular carcinoma (ILC) on response to
primary chemotherapy.

Patients and Methods 161 patients with breast cancer
received preoperative chemotherapy consisted of
epidoxorubicin 75 mg/m*> and docetaxel 75 mg/m?>
administered in combination with granulocyte-colony
stimulating factor (G-CSF) on days 3-10 (ED + G).
Pathological complete response (pCR), biological
markers and type of surgery as well as progression free
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and overall survival were compared between IDC and
ILC.

Results Out of 161 patients, 124 patients presented
with IDC and 37 with ILC. Patients with ILC were less
likely to have a pCR (3% vs. 20%, P < 0.009) and
breast conserving surgeries (51% vs. 79%, P < 0.001).
Patients with ILC tended to have oestrogen receptor
positive tumors (86% vs. 52%, P < 0.0001), HER 2
negative tumors (69% vs. 84%), and lower nuclear
grade (nuclear grade 3, 16% vs. 46%, P < 0.001).
Patients with ILC tended to have longer time to pro-
gression (TTP) (42 months vs. 26 months) and overall
survival (69 months vs. 65 months).

Conclusions Our results indicate that patients with
ILC achieved a lower pCR rate and ineligibility for
BCS to preoperative chemotherapy, but this did not
result in a survival disadvantage. Because of these
results new strategies to achieve a pCR are warranted.

Keywords Docetaxel - Epidoxorubicin - Invasive
ductal - Invasive lobular - Primary breast cancer

Introduction

Preoperative cytotoxic chemotherapy is the standard
treatment for patients presented with locally advanced
breast cancer, and its use is extending to earlier stages
of disease. This early use of chemotherapy can poten-
tially avoid resistance and can possibly kill or inhibit
clinically undetectable micrometastases to prevent or
delay the development of metastatic disease. Patho-
logic complete response (pCR) and pathological nodal
status after primary chemotherapy are considered
surrogates for survival [1]. Another advantage in
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applying chemotherapy preoperatively is the possibility
of significant reduction in tumor size and therefore the
improvement of both the rate and the cosmetic result
of a breast conserving surgery (BCS) [1].

To date, anthracyclines and taxanes are the most
active drugs in the treatment of advanced breast can-
cer, and a combination of these are considered to
produce the highest response rates in the neoadjuvant
as well as in the palliative treatment setting [2, 3].

However, primary chemotherapy has been exten-
sively studied in breast cancer, but usually ductal and
lobular carcinoma are considered together. No dif-
ference has been made concerning response, biologic
markers and the ability of BCS between the two his-
tological subtypes. Invasive lobular carcinoma (ILC) is
the second most common type of invasive breast
cancer after invasive ductal carcinoma (IDC), and
accounts for 5-15% of all breast cancer cases [4].
Differences in behavior have been described between
ILC and IDC. ILC are often more diffcult to palpate
and to visualise, both clinically and mammographi-
cally, than IDC. The prognosis of ILC has been
described as either better or not different from that of
IDC [5, 6].

As a consequence of these data, we have initiated
this prospective clinical evaluation to determine the
impact of histologic type invasive lobular carcinoma
versus invasive ductal carcinoma on response to pri-
mary cytotoxic chemotherapy with epidoxorubicin and
docetaxel plus granulocyte colony-stimulating factor in
patients with breast cancer.

Patients and methods
Patients

One hundred and sixty one consecutive patients with
histological proven breast cancer were accrued to this
prospective evaluation between October 1999 and
March 2005. All patients received a preoperative
combination therapy consisting of epidoxorubicin and
docetaxel plus a granulocyte-colony stimulating factor
(G-CSF).

Criteria for inclusion were as follows. Histologic
proof of invasive breast cancer, age 18-70 years, Kar-
nofsky performance status >80%, absence of distant
disease, adequate hematologic parameters (white
blood cell count >3,500/ul, hemoglobin level >9 g/dl,
and platelet count >100,000/ul (nl: 150-350 G/1), ade-
quate hepatic (serum bilirubin < 1.5 mg/dl, transam-
inases < twice the upper limit of normal), and renal
(serum creatinine <1.5 mg/dl) function.
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Drug administration

Treatment was administered on an outpatient setting.
Preoperative chemotherapy consisted of 30-min intra-
venous short infusion epidoxorubicin (Farmorubicin;
Pfizer, New York, NY, USA) 75 mg/m? body surface
area (BSA) followed by a 1-h infusion of docetaxel
(Taxotere; Aventis, Strasbourg, France) 75 mg/m?
BSA administered sequentially on day 1, accompanied
by subcutaneous application of G-CSF (Neupogen;
Amgen, Thousands Oaks, CA, USA) 30 MiolU from
days 3-10, repeated every 21 days. Concomitant medi-
cation consisted of dexamethasone to prevent periph-
eral fluid retention and anaphylactic reactions [7], and
ondansetron as prophylactic antiemetic therapy.

Treatment assessment

Baseline evaluations included a complete medical his-
tory, physical examination, complete blood count with
differential, platelet count, and blood chemistry. Path-
ological diagnosis of invasive breast cancer, hormone-
receptor status and HER2-status was performed in all
patients by core-biopsy prior to their preoperative
treatment. The histologic type was defined according to
the World Health Organization classification [4].
Tumors which showed either mixed histologic types or
types other than ductal or classic lobular were excluded
to allow comparison of the pure lobular and ductal types.
All patients were defined as hormone-receptor positive
if either oestrogene receptor or progesterone receptor
have turned out to be positive and as negative if both
receptors were judged negative. HER2-receptor was
judged positive if either HER2 has turned out to
be immunhistochemistry (HercepTest®, Dako A/S,
Glostrup, Denmark) +++ positive or dual colour fluo-
rescent in situ hybridization (FISH, PathVision® HER2
DNA probe kit, Vysis Inc., Downers Grove, IL, USA)
positive, in case of a ++ positive IHC. P53-status was
assessed by immunhistochemistry (ChemMate®, Dako
A/S, Glostrup, Denmark). The scoring system was as
follows: nuclear staining >10% were scored positive for
p53-status. Hormone-receptor- HER2-, and p53-status
were assessed from the final surgical specimen after
preoperative therapy. Due to possible cardiotoxic
effects of this anthracycline-containing regimen,
patients were required to have a normal baseline elec-
trocardiogram and produce an echocardiography (left
ventricular ejection fraction [LVEF] > 50%) prior to
chemotherapy. The LVEF was monitored twice during
treatment (begin and end of treatment). In order to
exclude metastatic locations a computed tomography of
the chest and abdomen and a bone-scan were required.
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X-ray studies of selected osseous segments were per-
formed when clinically indicated. Tumor size was
determined by mammography, sonography, or magnetic
resonance imaging (MRI). The most suitable radiolog-
ical method was chosen to monitor the tumor site.
According to the protocol, the neoadjuvant treated pa-
tients had to receive at least 2 cycles until a maximum of
8 cycles of the ED + G regimen until best possible
response was achieved and were restaged every 2 cycles
with mammography, sonography, or MRI. Based on
these assessments, either a quadrantectomy with axillary
node dissection (QUAD) or a modified radical mastec-
tomy (MRM) was performed, depending on the size of
the primary tumor after preoperative chemotherapy.
Postoperative treatment consisted of the appropriate
number of ED + G cycles in patients who received <6
cycles preoperatively in order to reach 6 cycles. There-
after, treatment was adjusted according to the stage of
the disease. Patients, who achieved a pCR received 4
cycles of the CMF regimen (cyclophosphamide 600 mg/
m?, methotrexate 40 mg/m* and 5-fluorouracil 600 mg/
m?), all other patients were treated with 6 cycles of the
CMF regimen. All patients, who experienced a BCS
received postoperatively local irradiation and in case of
positive hormone receptor status patients additionally
tamoxifen 20 mg/day orally for a period of 5 years.

Therapy response was evaluated using the following
criteria: Complete response (CR) was defined as the
disappearance of all measurable disease in the breast
and axillary nodes. Partial response (PR) was a 250%
decrease in tumor size. Stable disease (SD) was <50%
decrease and <25% increase without the appearance of
new lesions, and progressive disease (PD) was a more
than 25% increase in tumor size or the appearance of
new lesions. A pCR was defined as the absence of
invasive tumor in the final surgical specimen after
completion of the neoadjuvant therapy.

Statistical methods

The associations of variables were evaluated with the
Chi-square-test. All statistics were calculated using the
Statistical Package for the Social Sciences (SPSS® 12.0)
software (SPSS® Inc. Headquarters, 233 S. Wacker
drive, 11th floor, Chicago, Illinois 60606, USA). The
distribution of TTP and OS were estimated using the
Kaplan-Meier product-limit method.

Results

The pretreatment characteristics of the patients at
diagnosis are summarized in Table 1. Out of 161

consecutive patients, 124 patients (77%) presented
with IDC and 37 (23%) with ILC. The median patient
age was 51 years (range 32-79 years) and 74 patients
were premenopausal, 87 postmenopausal. The median
follow up time was 68 months. All breast tumors were
considered too large for upfront BCS. Table 2 shows
the results of all pretreatment biological markers.
Lobular carcinomas were more frequently hormone
receptor positive (89% vs. 53%) and oestrogen
receptor positive (86% vs. 52%, P < 0.0001) than
ductal carcinomas and tended to be HER 2 negative
(84% vs. 69%) and p53 negative (57% vs. 39%) than
ductal carcinomas. ILC were more likely low-nuclear-
grade disease (nuclear grade 3, 16% vs. 46%;
P < 0.001) than IDC.

In the neoadjuvant treatment all patients were
evaluable for pathological response (Table 3). Cyto-
static treatment was stopped in 141 patients (88%)
because best possible clinical response was achieved
and in the other 20 patients (12%) because of SD.
Pathologically, a major response (pCR + PR) was
observed in 133 of 161 patients (83%), with 26 patients
(16%) experiencing a pCR of the invasive tumor and
107 patients (66%) showing a PR. Analyzing the
patients by histology a major response in 25 patients
(68%) with ILC and in 108 patients (87%) with IDC,
could be demonstrated, respectively (P < 0.005). A
PCR could be reached in one patients (3%) with ILC
and in 25 patients (20%) with IDC (P < 0.009).
Twenty-four patients (65%) with ILC and 83 patients
(67%) with IDC reached a PR. ILC tended to have a
higher incidence of a residual lymph node disease than
IDC (59% vs. 48%).

Breast conserving surgery (BCS) was possible in 117
(73%) patients and 44 (27%) patients underwent
MRM, (Table 3). Patients with ILC were more likely
than those with IDC to undergo MRM (49% vs. 21%).
The proportion of patients who underwent BCS was
significantly lower for patients with ILC (51%) than
those with IDC (79%; P < 0.001). ILC was an inde-
pendent predictor of ineligibility for BCT:

At a median follow-up time of 68 months (range:
6-111 months), 52 patients (32%) had developed a
recurrence and 29 patients (18%) had died. Eighteen
patients (11%) were lost to follow-up, 6 patients with
ILC and 12 patients with IDC, respectively. Eight pa-
tients (22%) with ILC and 44 patients (35%) with IDC
developed a recurrence. Time to progression (TTP)
was median 42 months (range: 11-71 months) in pa-
tients with ILC and 26 months (range: 5-96 months)
in patients with IDC, respectively. Four patients
(10%) with ILC and 25 patients (18%) with IDC
died. Overall survival (OS) was median 69 months
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Table 1 Pretreatment patients characteristics

Overall (n = 161) IDC (n = 124) ILC (n = 37) P-value
No. of Patients % No. of Patients % No. of Patients %
Age, years: [median (range)] 51 (32-79) 50 (32-73) 54 (38-79)
Premenopausal 74 46 59 48 15 41
Postmenopausal 87 54 65 52 22 59
Preoperative tumor size
To-T, 78 48 62 50 16 43
T3-Tx 83 52 62 50 21 57
Lymph nodes preoperatively
Negative 67 42 54 44 13 35
Positive 94 58 70 56 24 65 n.s.
Nuclear grade
1 12 7 9 7 3 8
2 73 45 46 37 27 73
3 63 39 57 46 6 16 0.001
ND 13 8 12 10 1 3
Therapy cycles: [median (range)] 6 (3-10) 6 (3-10) 5 (3-6)
Abbreviations: IDC, invasive ductal carcinoma; ILC, invasive lobular carcinoma
Table 2 Pretreatment biological markers
Overall (n = 161) IDC (n = 124) ILC (n =37) P-value
No. of Patients % No. of Patients % No. of Patients %
ER and PR
Both negative 61 40 57 46 4 11
Either positive 91 59 66 53 33 89 ns.
ER positive 97 60 65 52 32 86 0.0001
ER negative 63 39 58 47 5 14
PR positive 60 37 39 31 21 57
PR negative 100 63 84 68 16 43
ND 1 1 1 1 - -
HER 2 Status
Negative 117 73 86 69 31 84 n.s
Positive 38 24 34 27 4 11
ND 6 3 4 4 2 5
p53 Status
Negative 69 43 48 39 21 57 n.s
Positive 35 22 33 27 2 5
ND 57 35 43 34 14 38
Abbreviations: ER, oestrogen receptor; PR, progesterone receptor; ND, not done
Table 3 Pathological response
Overall (n = 161) IDC (n = 124) ILC (n = 37) P-value
No. of Patients % No. of Patients % No. of Patients %
Pathological response
pCR 26 16 25 20 1 3 0.009
PR 107 66 83 67 24 65
OR = pCR + PR 133 82 108 87 25 68 0.005
SD 28 18 16 13 12 32
PD - - - - - -
Surgery
BCS 117 73 98 79 19 51 0.001
MRM 44 27 26 21 18 49

Abbreviations: pCR, pathological complete response; PR, partial response; OR, overall response; SD, stable disease; PD, progressive
disease; BCS, breast conserving surgery; MRM, modified radical mastectomy
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(range: 16-108 months) in patients with ILC and
65 months (range: 6-111 months) in patients with IDC,
respectively. Reaching a pCR did not have a statistical
significant influence on TTP and OS between patients
with ILC and IDC. However, only one patient with
ILC reached a pCR, therefore we could not well assess
whether achievement of pCR was associated with a
favorable outcome in this cohort of patients. Patients
with invasive lobular disease tended to have better
TTP (42 months vs. 26 months) and OS (69 months vs.
65 months) than patients with invasive ductal disease,
indicating that TTP and OS were different between the
two histologic types.

Discussion

Preoperative chemotherapy is increasingly used in the
mangement of breast cancer. It is considered to be the
standard of care for patients with locally advanced
and inoperable breast tumors for inducing tumor
shrinkage that may render inoperable tumors ame-
nable to surgery. However, preoperative chemother-
apy is also a possibility for patients with operable
tumors leading to smaller breast resection and better
cosmetic outcome. Moreover, preoperative chemo-
therapy permits in vivo assessment of tumor response
and consequently provides an opportunity to predict
outcome and tailor therapy [8]. Achieving a pCR of
the invasive tumor is the most important aim of
applying chemotherapy preoperatively because this is
considered a powerful early surrogate of long-term
survival [9].

Preoperative chemotherapy regimens, including
anthracyclines and taxanes, are the most active cyto-
toxic schedules in the treatment of primary breast
cancer and are considered to produce the highest
overall response and pCR rates [2, 10]. Therefore, we
decided to apply a combination regimen consisting of
epidoxorubicin and docetaxel to all included patients
in this prospective clinical evaluation.

Reviewing the literature, neoadjuvant chemother-
apy has been extensively studied in patients with breast
cancer, but usually ductal and lobular carcinoma are
considered together. ILC represents only 5-15% of all
breast cancer subtypes. In contrast with IDC, the tu-
mor is characterized by ill-defined thickening and
induration of the breast and can be difficult to recog-
nize clinically and mammographically. This is related
to the histological growth pattern of the tumor: dif-
fusely infiltrating neoplastic cells around large amounts
of fibrous tissue [11]. These clinical and pathological
features make early diagnosis, adequate staging and

treatment evaluation of ILC before definitive surgery
difficult [12].

To our knowledge, this is the first prospective clin-
ical evaluation to determine the impact of histologic
type invasive lobular carcinoma versus invasive ductal
carcinoma which administered the same combination
chemotherapy regimen, epidoxorubicin and docetaxel
plus G-CSF, for all included patients with primary
breast cancer. In our evaluation patients with ILC
tended to hormone-receptor positive tumors (89% vs.
53%), especially oestrogen-receptor (ER) positive
tumors (86% vs. 52%, P < 0.0001), HER two negative
tumors (69% vs. 84%), and higher nuclear grade
(nuclear grade 3, 16% vs. 46%, P < 0.001). Therefore
only few patients with ILC achieve a pCR to primary
chemotherapy (P < 0.0098) leading to ineligibility for
BCS (P < 0.001) after preoperativ cytostatic treatment.
It is well known that ER-positive tumors, low nuclear
grade and huge tumor size are associated with minor
response to preoperative chemotherapy [13, 14]. In our
evaluation we could demonstrate that 25 patients
(20%) with IDC achieved a pCR after receiving che-
motherapy preoperatively. These tumors were HER2-
positiv (P < 0.005) and showed a high nuclear grade.
These two factors are well known for chemosensitivity.

The relationship between p53-status and chemo-
sensitivity is still debated in the literature. Some
authors [15] have reported that overexpression of p53
is associated with chemosensitivity, whereas other did
not found such correlations [16], or have reported that
pS53-overexpressing tumors were chemoresistant [17].
In fact, there is a lack of concordance between the
methods used to determine the p53-status [18, 19]. We
cannot, from our study, exactly determine the p53-
status (wild-type, mutated or deleted) of the tumors
according to immunohistochemistry, because no gene
sequencing was performed. On the other hand our
patient population is also too small to evaluate the
impact of reaching a pCR to primary chemotherapy
depending of the p53-status.

Interestingly, after a median follow up of 58 months
the low chemosensitivity of ILC did not result in a
survival disadvantage. This is in accordance with a
recently published retrospective study on 860 patients
receiving different preoperative chemotherapy regi-
mens [20]. Therefore primary chemotherapy in
patients with ILC does not achieve the two main
objectives for this treatment: adequate downstaging of
disease to allow for BCS and provision of a surrogate
marker of prognosis (pCR).

In conclusion, our study indicate that ILC was an
independent predictor of a poor clinical response and
ineligibility for BCS after preoperativ cytostatic
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treatment. Histological and biological factors predict-
ing a poor response to neoadjuvant chemotherapy (ER
and low nuclear grade) were more frequent in ILC
than in IDC patients. In contrast, the low response of
ILC to preoperative chemotherapy did not result in a
survival disadvantage. Because of these differences
between ILC and IDC in patients receiving chemo-
therapy preoperatively, results of preoperative studies
who did not stratified between ILC and IDC must be
interpreted with care. In future histology must be used
as a stratum in prospective randomized studies.
Therefore the use of preoperative chemotherapy for
patients with ILC may not be the best standard of care
for these patients and should be questioned. New
strategies for patients with ILC to achieve a pCR must
be developed. Additional investigation, including
genomic and proteomic studies, are warranted clarify-
ing the unique biologic features of this disease.
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