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Abstract
Experimental data suggest that triple-negative 

breast cancer (TNBC) may have increased 
sensitivity to platinum-based chemotherapy but 
there is lack of relevant clinical data.  Clinical 
outcomes in patients with metastatic TNBC 
treated with Platinum-based chemotherapy 
were evaluated in this prospective study.

Methods: 
21 selected patients with metastatic TNBC 

presenting at GCRI during the study period 
from 1st August 2009 to 31st October 2011 
formed the study group with median follow up 
period of 10 months. They were given palliative 
chemotherapy based upon prior adjuvant 
chemotherapy along with an additional platinum 
compound. Response rates, response duration 
and toxicities of platinum-based chemotherapy 
were recorded and analyzed.

Results: 
In evaluable TNBC patients, overall response 

rate and complete clinical response were 72% 
and 38% with median response duration of four 
months. Response could not be assessed in three 
patients due to patient refusal for evaluation, 
lost to follow up and toxicities.  In three 

TNBC patients after completion of platinum 
based chemotherapy have early isolated CNS 
relapse with systemic disease in remission. 
Haematological adverse effects were febrile 
neutropenia in 19% of patients, and grade 
3–4 neutropenia (9%) thrombocytopenia and 
anaemia (7%). The main non-hematological 
adverse effects reported in the present study 
were peripheral neuropathy (14%) and severe 
emesis (9%). The most common Platinum-based 
chemotherapy combination was carboplatin 
and paclitaxel in 11 patients (52%) of evaluable 
patients. Patients who received this regime 
have complete response rate, overall response 
rate and toxicity was 45%, 65% and 10%. 

Conclusions: 
TNBC patients with platinum-based 

chemotherapy have better overall response 
rates, higher complete clinical response rates, 
prolonged response duration and acceptable 
safety profile. The results of the present study 
need to be confirmed with a larger randomized 
study with a longer follow up.

Keywords: 
Triple negative breast cancer, metastatic 

breast cancer, cisplatin, platinum compounds

Introduction 
The molecular sub-classification of breast 

cancer into intrinsic subtypes originated from a 

study of Perou et al, who first applied the new 
technology of cDNA microarray gene expression 
profiling to 65 breast tumour samples.(1) The 
“hierarchal clustering” is a statistical technique 
which was then applied to the gene expression 
data to divide breast tumours into four groups 
based entirely on their intrinsic patterns of gene 
expression. The luminal A tumours demonstrate 
the most favourable outcome, whereas the 
luminal B tumours are mostly ER-positive 
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tumours with an inferior prognosis. The HER2 
and basal subtypes are associated with the 
worst prognosis. Triple-negative breast cancers 
(TNBC), defined as tumours that are negative for 
estrogen receptor (ER), progesterone receptor 
(PR) and human epidermal growth factor receptor 
2 (HER2) over expression, represent a focus 
of increasing interest at the clinical, biological 
and epidemiological level due to the aggressive 
behaviour of these tumour, poor prognosis and 
lack of specific targeted therapies.(2-9)

The recent interest in cisplatin for the treatment 
of TNBC has been partly due to improved 
strategies for managing its side effects and also 
pre-clinical data that platinum agents are active 
in TNBC due to a phenotypic and molecular 
similarity to BRCA1 associated breast cancer.(10) 
There is increasing evidence that the DNA repair 
defects characteristic of BRCA1-related cancers, 
especially defective homologous recombination, 
confers sensitivity to certain systemic agents. 
This could be relevant by extrapolation, to the 
treatment of TNBC.(11-12)

Patients and methods
Twenty-one patients with metastatic TNBC 

who presented at Gujarat Cancer and Research 
Institute (GCRI) during study period from 1st 
August 2009 to 31st October 2011 who were 
given palliative chemotherapy based upon 
prior adjuvant chemotherapy and an additional 
platinum were selected into the present study 
based upon eligibility and exclusion criteria with 
institutional review board approval. Complete 
history including previous treatment, detailed 
physical examination and imaging evaluation of 
all patients were performed to define the extent of 
the disease and staging as per AJCC 7th Edition. 

Eligibility criteria were:
• Patients with Eastern Co-operative 

Oncology Group (ECOG) performance 
Status 0 to 2.

• Adequate leukocyte count > 4000/cumm 
and Platelet Count > 1,00,000/cumm

• Adequate Hepatic Function (Bilirubin < 
1.5mg/dl, SGOT/ SGPT less than twice 
the upper limit of normal).

• Adequate Renal Function and Electrolytes 
(serum creatinine< 1.5 mg/dl)

Exclusion Criteria were:
• Patients with decompensated cardiac, 

hepatic, renal or pulmonary disease
• Pregnant or lactating women
• Serious uncontrolled intercurrent infection

Assessment of TNBC status
The diagnosis of breast cancer was proven 

by biopsy from breast lump or any accessible 
metastatic site. ER, PR and Her 2 Neu testing 
were done from the biopsy specimen by 
immunohistochemistry (IHC). Her2 Neu status 
was classified as negative, 1+, 2+ or 3+. Patients 
who have an IHC score of 1 or less were labelled 
as Her2Neu negative. No FISH testing for 
Her2Neu was done in the present study.

Treatment
All 21 patients received an additional 

platinum compound along planned palliative 
chemotherapy based upon prior adjuvant therapy. 
(Figure 1)

Chemotherapy regimes
1. Single agent cisplatin (to be repeated every 

three weeks)
     Cisplatin    75 mg/m2   IV   day1
2. Platinum compound + paclitaxel regimen 

(to be repeated every three weeks) 
       Carboplatin or Cisplatin   AUC 5 or 75 mg/

m2    IV   day1 
      Paclitaxel    175mg/m2   IV   day1 
3. Cisplatin + Adriamycin regimen (to be 

Figure 1: Flowchart showing patient selection and 
chemotherapy protocol
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repeated every three weeks)
      Cisplatin    75 mg/m2   IV    day1
      Adriamycin    60mg/m2    IV   day1
4. Platinum compound + Gemcitabine 

regimen (to be repeated every three weeks)
 Carboplatin or Cisplatin    AUC 5 or 75 

mg/m2     IV    day1 
 Gemcitabine    1000mg/m2   IV day1 & 8

Dose and drug modifications: 
Carboplatin at AUC 5 dose was substituted 

for cisplatin in the event of renal toxicity, 
peripheral neuropathy or persistent emesis. If 
the leukocyte count was less than 3,000/µL or 
the platelet count was less than 75,000/µL on the 
day of chemotherapy, then chemotherapy was 
withheld until the counts recovered.  If grade 
4 hematologic toxicity (according to WHO 
criteria) occurred during the first course, doses 
of chemotherapeutic agents were reduced by 
25%. Primary Prophylactic Granulocyte colony-
stimulating factor was not used in any patient.

Response Evaluation
Detailed clinical examination including 

assessment of tumour response and full blood 
count test was carried out before each cycle. 
Formal radiological assessment of response by 
computed tomography or ultrasonography of 
target lesions were undertaken before start of first 
cycle, after three cycles and after six cycles or at 
the end of treatment if earlier. Clinical responses 
were defined according to the RECIST criteria 
1.1.(13)

Results

Patient characteristics
Patient and tumour characteristics of the 21 

patients included in this study are presented in 
Table 1. Median age at primary breast cancer 
diagnosis was 50 years (range, 28-68 years). Fifty 
two percent of patients have T3/T4 tumours and 
71% were node positive. Twenty-three percent 
received neoadjuvant chemotherapy, and 76% 
received adjuvant chemotherapy. 

Nineteen percent presented with distant 
metastatic disease at the time of primary diagnosis; 

Prior adjuvant chemotherapy was given to 57% 
among them, 23% received anthracyclines based 
adjuvant therapy and in 23% patients received 
anthracycline and taxanes combination adjuvant 
therapy. Median Time from primary diagnosis to 
metastasis was 12 months.

Response rate and Toxicity of platinum based 
chemotherapy

Median Time of initiation of platinum based 
treatment from adjuvant chemotherapy failure 
was 9 months. Platinum based chemotherapy 
was given most after failure of adjuvant therapy 
(80%). Carboplatin was predominant platinum 
compound used in study (71%). Median number 
of platinum based chemotherapy cycles was 
four. In 21 patients who have Platinum based 
palliative chemotherapy, an overall response rate 
and complete response of 72.22% and 38.88% 
respectively were recorded. 

The most common combination used in this 
study was Platinum compound and taxane (52%). 
It had complete response rate, overall response 
rate and Toxicity of 45%, 65% and 10%. Three 
patients have complete clinical response on 
platinum based chemotherapy and had isolated 
CNS relapse (3 patients). In a subset of patients 

Table 1: Clinico-pathological parameters of study 
population
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(33%) who received Platinum and Gemcitabine 
combination chemotherapy, complete response 
rate, overall response rate and clinical toxicity 
was  45%, 71% and 57% respectively. 

Haematological adverse effects were usually 
the most serious, with febrile neutropenia in 
19% of patients, and grade 3–4 neutropenia (9%) 
thrombocytopenia (30%) and anaemia (4%). The 
main non-hematological adverse effects reported 
in the present study were peripheral neuropathy 
(14%) and severe emesis (9%). Carboplatin was 
substituted for cisplatin in the event of renal 
toxicity, peripheral neuropathy or persistent 
emesis in 3 out of 21 patients.

Discussion
Triple-negative breast cancer is a high-risk 

breast cancer in view of younger age, poorly 
differentiated tumours, shortened survival and 
lack of specific targeted therapies.(2-9) No specific 
systemic regimen is currently recommended for 
the treatment of these patients because of the 
lack of data on which to base treatment selection. 
Therefore, the current interest in the observation 
of platinum salts sensitivity in BRCA1 
phenotype cell lines and also by extrapolation, 
TNBC should to be highly sensitive to platinum 
salts.(10-12) The clinical activity of cisplatin and 
carboplatin against unselected breast cancer was 
found to be modest with an overall response rate 
of 32%–54% and clinical experience with them 
in Indian population is limited.(14-16)

In the study by Staudacher et al, a retrospective 
analysis of all patients (N = 93) treated for 
metastatic triple negative breast cancer with 
platinum based therapy (cisplatin –ifosfamide) 
was done. They have a higher response rate 
(33.3% in the TNBC group versus 22% in 
non-TNBC, P = 0.1.) but without a significant 
improvement of PFS, OS and response duration 
when compared with other subtypes.(17) The 
study by Sirohi et al. retrospectively reviewed 
34 patients treated by platinum compound 
for MBC and found that there was a slight 
but significant gain in median PFS for TNBC 
patients (6 months,), a non-significant trend to 
improvement of OR (41% for TNBC versus 
31% for non-TNBC, P = 0.3) and similar OS in 

the two groups(18) The authors concluded that 
platinum compound could slightly improve the 
poor prognosis of TNBC. 

We started investigating cisplatin/carboplatin 
combinations in advanced disease based upon 
previous adjuvant chemotherapy. In the present 
study we included 21 patients who have received 
platinum based chemotherapy in our hospital. 
Response evaluation was not possible in three 
patients due to either patient refusal or loss 
during follow up and grade IV toxicity. Patients 
in our study have significantly more aggressive 
tumours (100% vs. 79.60%, histological grade 
2 or more) when compared to Staudacher et al 
study.(17) In our study patients have advanced 
disease (T3–T4 tumours, 32.2% and Node 
invasion, 71.42%) which is similar to previous 
studies(18). In the present study 57% of patients 
received adjuvant chemotherapy versus 59% in 
Sirohi et al study.18 Median time from diagnosis 
to first platinum treatment is comparable in both 
studies being 9 months in our study and 7 months 
in Sirohi et al. 18 The predominant platinum 
compound used in our group was carboplatin 
which was used in 71% of patients while it was 
30% and 5% in Sirohi et al and Staudacher et al 
studies.(17-18)

In the present study of 21 TNBC patients 
(excluding 3 non evaluable cases), overall 
response rate, complete clinical response and 
median response duration were 72.55%, 38% 
and 4 months (see Table 2). These responses 

Table 2: Response rate and toxicities of palliative 
platinum chemotherapy protocols
CR= complete response, PR= partial response, ORR=overall 
response rate, SD= stable disease, PD=progressive disease, 
NA= Not assessable
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4). Haematological adverse effects were usually 
the most serious however; they were lower when 
compared to previous studies in heavily pre-
treated patients (55%-64%). 

In conclusion, platinum based chemotherapy 
showed a clinical activity in our TNBC patients 
with acceptable safety. Selection of patients 
with good performance status (PS 0-2) appears 
essential before considering this kind of treatment. 
This study is one of the few prospective Indian 
studies evaluating platinum based chemotherapy 
in patients with TNBC 

This study has a few limitations. Patients were 
treated at a single, academic medical centre, thus 
raising the possibility of referral bias. This was a 
small study carried out over a period of two and 
a half years with a small sample size. The results 
of the present study need to be confirmed with a 
larger study with a longer follow up period.
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Table 3. Characteristics of platinum based 
chemotherapy protocol

Table 4: Characteristics of platinum based 
chemotherapy protocol toxicities

were higher than previous studies but response 
duration is shorter (4 months) than in the other 
studies (Table 3). The safety profile of platinum 
based chemotherapy in our patients appeared to 
be comparable to that reported in previous studies 
on platinum based chemotherapy in MBC (Table 
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