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ABSTRACT

Background: Triple Negative Breast Cancer (TNBC) is a poor
prognostic subtype of breast cancer. Response to neoadjuvant
chemotherapy was proved to be associated with better survival.
Platinum-based chemotherapy was suggested to be associated with
better response in the neoadjuvant setting

Aim of the work: The current study is a phase Il prospective
study aimed at comparing platinum-based chemotherapy to
anthracycline/taxanes conventional therapy in the neoadjuvant
setting.

Patients and Methods: The study was carried out in Clinical
Oncology and Nuclear Medicine Department, Faculty of Medicine,
Ain Shams University. Inclusion criteria: nonmetastatic breast cancer
cases, age more than 18 years, ECOG performance status of 0-2, and
tumor proved to be triple negative subtype. Exclusion criteria:
chemotherapy treatment contraindications, pregnancy, history of prior
malignancy, presence of distant metastasis, and bilateral cases.

Results: The study included 45 patients who fulfilled the eligibility
criteria. Patients were randomly allocated into 2 groups, Group A:
included 22 patients received anthracycline containing regimen (FEC
or FAC) followed by Docetaxel and Group B: included 23 patients
received platinum-based chemotherapy (Cisplatin or Carboplatin)
combined with Docetaxel. Three patients in each arm had pCR in
tumor, while one patient in each arm had PD. In axillary lymph
nodes, complete regression occurred in 8 patients of group A and 11
patients of group B. Treatment was well tolerated in both groups.

Conclusion: Platinum based chemotherapy in treatment of TNBC
was well tolerated and had non inferior outcome compared to the
classic anthracycline/taxanes based treatment, yet better biological
understanding of the TNBC subtypes is mandatory for better treatment
outcome.
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INTRODUCTION:

is a heterogeneous group of diseases, including

Breast cancer is the most frequent type
of cancer in women®, Over the years, the
prognosis of the disease improved
significantly, and this could be partly
attributed to the better understanding of the
molecular patterns of the disease®. The
better understanding of breast cancer is that it

different entities that vary in morphology,
biological behavior, clinical outcome, and
response to therapy®. Being divided into
different molecular subtypes, each subtype
of breast cancer has its own prognosis.
Triple-negative breast cancer (TNBC) which
is defined by the lack of Estrogen receptors
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(ER), Progesterone receptors (PR), and
Human Epidermal Growth Factor Receptor2
(Her-2neu) expression, makes up to 15-20 %
of breast cancers®&®, At least six different
triple-negative subtypes are identified with
different biology and sensitivity to therapies.
The risk of distant recurrence appears to
peak at 3 years from diagnosis®. TNBC
being nonresponsive to endocrine therapy or
Her2 targeted therapy, is thus treated by
chemotherapy. Conventional chemotherapy
containing anthracycline and taxanes is the
accepted treatment on TNBC®,

In TNBC patients, achieving a
pathological response with neoadjuvant
treatment is an important surrogate of better
outcome %8), Though being restricted to the
conventional chemotherapy for decades®,
new therapies have been incorporated into
the treatment of subgroups of TNBC®10&1D),
Higher rates of response to neoadjuvant
treatment have been described with
platinum-based chemotherapy(10&12-14),
Platinum compounds cause cessation of
DNA replication and apoptosis of the tumor
cell®®. Thus, TNBC appears to have high
response  rate  with  platinum-based
compounds being associated with limited
DNA repair capacity(%16&17),

AIM OF THE WORK:

The current study is a phase Il
prospective study that aimed at comparing
Platinum based chemotherapy coupled with
taxanes to the classic anthracycline-based
chemotherapy followed by taxanes regarding
pathologic response, toxicity, Progression
free survival (PFS) and overall survival (OS)
in TNBC patients treated with neoadjuvant
chemotherapy.

PATIENTS AND METHODS:

The study was carried out on patients
with TNBC treated at Clinical Oncology and
Nuclear Medicine Department, Faculty of
Medicine, Ain Shams University in the

period  between  September/2013 till
August/2017. Eligibility Criteria: Female
patients, age more than 18 years, ECOG
performance status of 0-2, pathologically
proven as invasive breast carcinoma,
nonmetastatic, proved to be Estrogen receptors
(ER) -ve, Progesterone receptors (PR) -ve and
Her2 status score 0-1 by immunohisto-
chemistry (IHC) analysis and confirmed by
SISH (only for HER2 score+2 by IHC).
Exclusion criteria: any comorbidities that
contraindicate the use of chemotherapy
treatment, pregnancy, lactation, history of
prior malignancy, presence of distant
metastasis, and bilateral cases.

Metastatic work up done before treatment
included radiological studies  (CT-chest,
pelviabdominal CT and isotopic Bone scan).
Pretreatment assessment included laboratory
investigations (Complete blood picture, kidney
function tests, and liver function tests) and
Echocardiography for those to receive
anthracycline as per the guidelines of the breast
clinic.

Patients who fulfilled the eligibility
criteria were randomly allocated into 2 groups,
Group A, received anthracycline containing
regimen (FEC or FAC) followed by
Docetaxel as follows: 5 Fluorouracil 500
mg/m? 1V, Epirubicin 100 mg/m? or
Adriamycin 50mg/m? \VA and
Cyclophosphamide 500 mg/m2 IV on D1 of
each cycle. Cycle repeated every 3 weeks for
3 repetitive cycles, followed by Docetaxel
75mg/m? IV D1, 3-weekly cycle, for 3
cycles (starting 3 weeks after last cycle of
FEC or FAC).

Group B: received Cisplatin or
Carboplatin combined with Docetaxel as
follows: Platinum compound (Cisplatin 80
mg/m? IV D1 every 3 weeks for 6 cycles or
Carboplatin AUC 5 IV Day 1 weekly for 3
weeks) for 6 cycles combined with
Docetaxel 75mg/m? IV D1, 3-weekly cycle,
for 6 cycles.

Radiopaque clips were inserted to detect
the anatomical site of the primary lesion
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before starting treatment. Patients were
evaluated clinically after each cycle.
Radiological studies were performed after
every 3 cycles. Pathological response was
assessed in the surgical specimen. After
surgery patients completed their
radiotherapy adjuvant treatment. Post
treatment follow up was done once after
surgery and every 3 months thereafter.

Response Criteria:

Pathological response was defined as
follows: Pathological Complete Response
(pCR); absence of all detectable disease after
the treatment. Pathological Partial response
(pPR); more than 50% tumor regression,
according to WHO grading of the clinical
response (18). Tolerability was evaluated
according to National Cancer Institute (NCI)
CTC v.4 toxicity scale. Progression free
survival (PFS) is defined as, time from day
of diagnosis to any breast cancer related
event.

Statistical Analysis:

Data were collected, revised, coded, and
entered to the Statistical Package for Social
Science (SPSS) wversion 23 and the
Qualitative data were presented as number
and percentages while quantitative data were
presented as mean, standard deviations and
ranges. The confidence interval was set to
95% and the margin of error accepted was
set to 5%. So, the p-value was considered *
significant as the following:

P > 0.05: Nonsignificant, P < 0.05:
Significant, and P < 0.01: Highly significant.

RESULTS:

Initial recruitment included 51 patients.
During the neoadjuvant treatment 6 patients
were excluded (Developed metastases or
referral to surgery due to tumor progression)
These patients were excluded from the
study. Thus, the study included 45 patients
(22 patient in arm A and 23 patients in arm
B). Group A patients had mean age of 46.36

+ 14.19 and group B patients had mean age
of 47.87+12.55, family history of breast
cancer was positive in 3 patients of group B.
Most patients had pathology of IDC (81%
and 91% of both groups respectively). The
histopathological analysis revealed that 91%
of group A and 82.6% of group B had G-Il
infiltrating ductal carcinoma. Fifty percent
and 48.6% of both groups respectively
presented with clinical tumor size of T3.
Data of the patients are shown in table (1).

All patients received 6 cycles of
chemotherapy as designed, none had been
excluded due to side effects, 2 patients of
each arm had minor treatment delays due to
grade 2 or 3 side effects.

The neoadjuvant treatment showed
benefit in most patients. There was complete
disappearance of the primary tumor pCR in
3 patients of each group. Tumor improved to
less than 5 cm in 15 patients in group A and
14 patients in group B versus 4 patients in
each group before treatment. Regarding the
N stage 8 patients in group A compared to
11 patients in group B became NO versus 3
and 2 in both groups before treatment
respectively. Patients improved to N1 in 10
and 9 patients of both groups respectively.
The improved T and the N stage between
both groups was statistically nonsignificant.

Toxicity to chemotherapy was recorded
for both arms. Regarding hematologic
toxicity only 1 patient of group A had grade
3 anemia, 3 and 5 patients of both groups
respectively had grade 2 neutropenia.
Thrombocytopenia of grade 2 occurred in 2
patients of group 2. The non-hematological
side effects were more vomiting in group B;
grade 2 in 9 patients. Peripheral neuropathy
in arm B was more pronounced with grade
land 2 neuropathies recorded in 11 patients
but it was not recorded in group A.

Follow up after Surgery showed that,
15/22 patients (68.2%) at group A and 13/23
patients (56.5%) at group B, had no relapse.
(Table:3).
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Table (1): Patients and tumor characteristics in both arms before treatment.

ARM A ARM B P-value | Sig.
No=22 | % |No=23| %
Age Mean + SD 46.36 + 14.19 47.87+£12.55 0.708 NS
Range 23-71 25-73
Family History | No 22 100.0% 20 87.0% | 0.079 NS
Yes 0 0.0% 3 13.0% | 0.079 NS
Pathology Infiltrating duct carcinoma 18 81.8% 21 91.3% | 0.349 NS
Infiltrating Lobular carcinoma 2 9.1% 1 4.3% | 0.523 NS
Inflammatory carcinoma 1 4.5% 1 43% | 0.974 NS
Medullary carcinoma 1 4.5% 0 0.0% | 0.301 NS
Pathology grade | | 0 0.0% 1 4.3% | 0.322 NS
1 20 90.9% 19 82.6% | 0.413 NS
i 2 9.1% 3 13.0% | 0.078 NS
Clinical T T2 4 18.2% 4 17.4% | 0.943 NS
T3 11 50.0% 11 47.8% | 0.884 NS
T4 7 31.8% 8 34.8% | 0.833 NS
Clinical N NO 3 13.6% 2 8.7% | 0.598 NS
N1 0 0.0% 2 8.7% | 0.157 NS
N2 15 68.2% 15 65.2% | 0.833 NS
N3 4 18.2% 4 17.4% | 0.943 NS

SD: Standard Deviation, T: tumor stage, N: nodal stage, Sig.: Significant value, NS: not significant

Table (2): response in primary tumor and lymph nodes with treatment

Group B, N=22 (%) Group B, N=23 (%) P value Significa
Before (%) After Before (%) | After nce
(%) (%)
Tstage | TO 0(0) 3(13.6) 0(0) 3(13) 0.956 NS
T1 0(0) 5(22.7) | 0(0) 9(39.1) 0.234 NS
T2 4 (18.2) 10 (45.5) | 4(17.4) 5(22) 0.091 NS
T3 11(50) 2(9.1) 11(48) 3(13) 0.673 NS
T4 7(32) 1(4.5) 8 (35) 1(4.3) 0.974 NS
NA 0 (0) 1(4.5) 0(0) 2(8.7) 0.577 NS
Total 22(100) 22 (100) | 23(100) 23 (100)
N stage | NO 3(13.6) 8(36.6) | 2(8.7) 11(48) 0.436 NS
N1 0 (0) 10 (45.5) | 2(8.7) 9 (39) 0.943 NS
N2 15 (68.2) 3(13.6) | 15(65) 1(4.3) 0.273 NS
N3 4 (18.2) 0 (0) 4 (17.4) 0 (0) 0.577 NS
NA 0 (0) 1(4.5) 0 (0) 1(4.5) 0.721 NS
Total 22 (100) 22 (100) | 23(100) 23 (100)

T: Tumor, N: Lymph nodes, NA: Not available
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Table (3): Recurrence at arm A vs arm B.

ARM A ARM B Test value* | P-value | Sig.
No0.22 | % No.23 | %
Recurrence Yes 6 27.3% | 8 34.8% | 0.296 0.586 NS
No 15 68.2% | 13 56.5% | 0.650 0.420 NS
NA 1 45% |2 8.7% | 0.311 0.577 NS
Site of No 18 81.8% | 17 73.9% | 0.554 0.456 NS
Recurrence SCLN 0 0.0% |2 8.7% | 2.002 0.157 NS
Breast 1 45% |0 0.0% | 1.069 0.301 NS
Chest Wall 1 45% |1 4.3% | 0.001 0.974 NS
Axillary LN 1 45% |0 0.0% | 1.069 0.301 NS
NA 1 45% |3 13.0% | 1.003 0.316 NS
Site of distant metastasis No 16 72.7% | 13 56.5% | 1.289 0.256 NS
Contralateral 0 0.0% |1 4.3% | 0.978 0.322 NS
Bone 2 9.1% |2 8.7% | 0.002 0.964 NS
Lung 0 0.0% |4 17.4% | 4.199 0.040 S
Liver 2 91% |0 0.0% | 2.188 0.139 NS
NA 2 9.1% |3 13.0% | 0.178 0.673 NS

NA: not available, Sig.: significance, No.:number, SCLN: Supraclavicular LNs

Progression Free survival (PFS) and
overall survival (OS) were measured for
both groups and there was non-statistically

significant difference between both groups
in this regard (Table:4)

Table (4): Overall Survival & Progression Free Survival Group A vs. Group B.

ARM A ARM B Test value P-value Sig.
No.= 22 No.= 23
0. Median | 674 days 600 days -0.569 0.572 NS
(Months) 22.5 months 20 months
Range 365 — 1451 286 — 1448
PFS Median | 610 days 569 days -0.687 0.496 NS
(Months) 20.3 months 19 months
Range 191 — 1218 145 -1103

PFS: Progression Free Survival, OS: Overall Survival, Sig: Significance, NS: not significant

DISCUSSION:

The prognosis of TNBC is still
unsatisfactory despite the great progress in
genotype profiles?. Many trials reported
that there is association between response to
neoadjuvant chemotherapy and outcome in
TNBC®"),  Platinum based neoadjuvant
chemotherapy was reported to have
significantly elevated pCR rate of TNBC
patients in several trials compared to non-
platinum- based therapies™®. Pathological
complete response was recommended as a
marker of better DFS in early cases”.

In this prospective phase Il study of
TNBC patients managed by neoadjuvant
treatment, we compared platinum-based
regimen (platinum/ taxanes) to the standard
regimen of the anthracycline/ taxanes. In the
current study there was no difference
regarding the pathological response to
neoadjuvant therapy when treated by either
modality. Pathological CR was achieved in
13% of patients treated with neoadjuvant
platinum-based chemotherapy. A
retrospective study of 144 patients reported
on the use of neoadjuvant platinum-based
chemotherapy in TNBC (either cisplatin or
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carboplatin) combined with docetaxel
reported a pCR of 31%%. The small
number of patients achieving pCR could be
attributed to the small sample size in the
current study.

Survival whether OS or PFS was not
affected by the use of platinum-based
neoadjuvant chemotherapy in the current
study, and it was not different when treating
patients with the conventional anthracycline
based chemotherapy. Though reported by
many, the better survival with the use of
platinum-based neoadjuvant chemotherapy
has been widely questionable @202 Bjan
et al 2021,%7 in a meta-analysis of TNBC
patients treated with platinum-based regimen
found that Platinum-based regimens could
be of DFS benefit in early TNBC patients,
compared with standard regimens that lack
the platinum compounds. The benefit of
platinum-based therapy was demonstrated
whether it was added to the anthracy-
cline/taxane regimen or used in combination
with taxanes alone. Addition-ally, it was
proved regardless platinum compounds were
used as adjuvant or neoadjuvant treatment.
The benefit was in terms of better DFS but
was marginal or no benefit for the OS.
Survival benefit was also suggested in
metastatic TNBC patients in a metanalysis
by Egger et al 2020 for platinum- based
compounds®.

TNBC is a heterogenous disease with
multiple subtypes™®. TNT study comparing
carboplatin to Docetaxel in TNBC patients
showed no difference in response, PFS or
OS but patients with a BRCA1/2 germline
mutation had significantly better response
and PFS in the carboplatin arm®. It was
reported that EGFR abnormalities were
associated with  worse response to
anthracycline®). Tumor-infiltrated lympho-
cytes (TILs) are also reported to be
associated with TNBC in 20% of cases.
Clinical data suggested a predictive role of
TILs in terms of pCR in patients treated with
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neoadjuvant treatment, mainly with platinum
regimens ),

Clearly, there is a major need to better
understanding the characteristics and the
clinical behavior of TNBCs with an aim to
develop effective treatments for this subtype.
The identification of molecular targets is
essential for designing of clinical trials that
investigate new treatment strategies for
better survival outcomes.

Limitations of the study:

The current study lacks any molecular
target identification to further subclassify
TNBC cases hence no response advantage was
detected for the platinum-based regimen, the
small sample size and the fact that
considerable proportion of patients present to
the oncology department after surgical
management further reduced the number of
patients recruited

Conclusion:

platinum based neoadjuvant chemo-
therapy was non inferior to classical
anthracycline/taxane neoadjuvant treatment.
Better understanding of the intrinsic
molecular genetic subtypes is crucial for
better outcome.
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