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Summary
Background: Response to neoadjuvant chemotherapy is associated with improved outcomes 
for patients with triple negative breast cancer (TNBC). Patients with residual disease are at in-
creased risk of relapse and death from breast cancer. In this retrospective study, we aimed to 
evaluate the efficacy and safety of cisplatin added to standard neoadjuvant chemotherapy for 
locally advanced TNBC. Materials and methods: All TNBC treated with neoadjuvant cisplatin 
60 mg/ m2 once in 3 weeks with weekly paclitaxel for 12 weeks, following 8 weeks of dose-dense 
epirubicin 90 mg/ m2 or doxorubicin 60 mg/ m2 with cyclophosphamide 600 mg/ m2 were analy-
zed retrospectively. The data related to pathological complete response, adherence to planned 
therapy, disease-free survival and overall survival were collected. Results: Eighty-three patients 
were included, of whom 80% had stage III disease. Pathological complete response in both 
breast (T0/ Tis) and axilla(N0) was observed in 48.1% of patients. Miller Payne grade 5 patholo-
gical response in the breast was seen in 61% of patients. Good partial responses (Miller Payne 
grades 3,4) were observed in 32.5% of patients. The remaining 6.5% were poor responders. 
Seventy-seven patients underwent surgery. The disease-free survival at 1 and 3 years for those 
who had a pathological complete response was 96.7% and 77.6%, respectively, and 92.3% and 
62.7% for those who did not, respectively. The predominant adverse events were hematologi-
cal, with anemia being the most common one. Conclusion: The addition of cisplatin to neoadju-
vant chemotherapy with anthracycline and taxane in TNBC was tolerable and produced a high 
rate of pathological complete response. Cisplatin added to standard chemotherapy in patients 
with locally advanced TNBC could improve clinical outcomes. 
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Introduction
Breast cancer is the most common 
cancer among women in India, with 
162,468  new cases dia gnosed in 
2018 [1]. The prevalence of triple-nega-
tive breast cancer (TNBC) is higher in the 
Indian subcontinent, due to a more sub-
stantial proportion of younger women 
(peak age between 45 and 49 years) pre-
senting with this disease as compared to 
Western countries [2,3]. Recent estima-
tes reported TNBC to be 31% of all breast 
cancers dia gnosed in India [4,5]. A retro-
spective study found the proportion of 
TNBC to be 22.2% among breast cancer 
patients presenting to our institution [6]. 
In comparison, the proportion of TNBC 
in cohorts from Western literature is 
15–24% [7,8]. It is a heterogeneous and 
poorly understood disease that has poor 
outcomes as compared to the other sub-
types of breast cancer. Recent advances 
in molecular classification have provi-
ded some insight into the complex na-
ture of this cancer; however, clinically 
meaningful results are yet to materialize 
from this new understanding [9].

The 5-year age-standardized net sur-
vival for breast cancer in India between 
2005 and 2009 was 60.4% (95% CI 46.5–
74.3%) [10]. A long term (eight-year) fol-
low up of 148  triple-negative breast 
cancer patients in India showed the 
disease-free survival and overall sur-
vival of 58% and 75%, respectively [11]. 
Although the treatment landscape of 
this disease is changing with the ad-

vent of poly (ADP-ribose) phosphate 
(PARP) inhibitors and immunotherapy, 
these therapies have not yet made any 
impact in non-metastatic disease; fur-
ther, they remain out of reach of most 
patients in India due to the high cost  
involved.

Achieving pathological complete re-
sponse (pCR) at the end of neoadjuvant 
therapy is used as a surrogate endpoint, 
as it has been shown to predict better 
outcomes in triple-negative breast can-
cer  [12]. In a  pooled analysis, the pCR 
rates achieved with standard anthracy-
cline and taxane-based chemotherapy 
in triple-negative breast cancer ranged 
from 31% to 33.6% [12,13]. 

The use of platinum in triple-nega-
tive breast cancer has been shown to in-
crease pCR rates, with small randomized 
trials reporting improved pCR rates in 
the range of 35–65%  [14–19]. Carbo-
platin has been the preferred agent at 
many centers over cisplatin due to its su-
perior tolerability profile  [20]. Previous 
studies have shown that weekly admin-
istration of carboplatin and paclitaxel in 
a  dose-dense schedule produces high 
rates of neutropenia and anemia [14,21]. 
Cisplatin being less myelotoxic than car-
boplatin could mitigate the added he-
matologic toxicity that is common with 
weekly administration of paclitaxel and 
thus increase treatment compliance and 
consequently pCR  [22]. The pathologi-
cal complete response rates with the ad-
dition of cisplatin in cohorts of 41, 74, 

and 52  patients were 65, 62, and 44%, 
respectively  [17,19,23]. A  retrospective 
study comparing carboplatin and cispl-
atin in locally advanced TNBC showed 
a possible overall and disease-free sur-
vival advantage with the use of the  
latter [18].

There is a paucity of data on the effec-
tiveness of utilizing cisplatin in combi-
nation with anthracyclines and taxanes 
in neoadjuvant therapy of triple-nega-
tive breast cancer, especially in locally 
advanced disease. This retrospective co-
hort study was carried out to evaluate 
the efficacy and safety of a neoadjuvant 
regimen of cisplatin used in combina-
tion with anthracycline and taxanes.

Materials and Methods
Design and patient selection
This retrospective study was undertaken 
in a 2,800-bed, university-affiliated, pri-
vate, teaching hospital in South India. 
The medical records of consecutive 
adult patients (age >16 years), treated in 
the Medical Oncology Department from 
April 2015 to June 2019 with histologica-
lly confirmed invasive breast carcinoma, 
were reviewed. The inclusion criteria 
were non-metastatic disease, triple-ne-
gative receptor status (< 1% tumour 
cells positive for estrogen and progeste-
rone receptors and Her2/ neu immuno-
histochemistry score of 0  or 1+), good 
performance status by Eastern Coopera-
tive Oncology Group (ECOG 0 or 1) and 
receipt of at least two cycles of cisplatin, 

Souhrn
Východiska: U pacientek s triple negativním karcinomem prsu (triple negative breast cancer – TNBC) je odpověď na neoadjuvantní chemoterapii 
spojena s lepšími výsledky. U pacientek s reziduální nemocí je vyšší riziko relapsu a úmrtí na karcinom prsu. Cílem této retrospektivní studie bylo 
zhodnotit účinnost a bezpečnost cisplatiny přidané k standardní neoadjuvantní chemoterapii při lokálně pokročilém TNBC. Materiál a metody: 
Retrospektivně byly analyzovány všechny TNBC léčené neoadjuvantní cisplatinou v dávce 60 mg/ m2 jednou za 3 týdny s paklitaxelem podáva-
ným 1× týdně po dobu 12 týdnů a poté „dose-dense“ epirubicinem v dávce 90 mg/ m2 nebo doxorubicinem v dávce 60 mg/ m2 s cyklofosfamidem 
v dávce 600 mg/ m2. Byly shromažďovány údaje týkající se patologické kompletní odpovědi, dodržování plánované terapie, přežití bez nemoci 
a celkového přežití. Výsledky: Do studie bylo zahrnuto 83 pacientek, z nichž 80 % mělo onemocnění stadia III. Patologická kompletní odpověď 
jak v prsu (T0/ Tis) tak axile (N0) byla pozorována u 48,1 % pacientek. Patologická odpověď stupně 5 dle Millera a Payna v prsu byla pozorována 
u 61 % pacientek. Dobrá částečná odpověď (stupeň 3 nebo 4 dle Millera a Payna) byla pozorována u 32,5 % pacientek. U zbývajících 6,5 % byla 
odpověď špatná. Operaci podstoupilo 77 pacientek. Přežití bez nemoci bylo u pacientek s patologickou kompletní odpovědí 96,7 % za 1 rok 
a 77,6 % za 3 roky a u pacientek bez patologické kompletní odpovědi 92,3 % za 1 rok a 62,7 % za 3 roky. Nejčastější nežádoucí účinky byly hema-
tologické s převládající anemií. Závěr: Přídavek cisplatiny k neoadjuvantní chemoterapii s antracyklinem a taxanem při léčbě TNBC byl dobře sná-
šen a vedl k vysokému podílu patologické kompletní odpovědi. Přídavek cisplatiny k standardní chemoterapii u pacientek s lokálně pokročilým 
TNBC pravděpodobně zlepšil klinické výsledky. 
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triple negativní karcinom prsu – cisplatina – neoadjuvantní chemoterapie – patologická kompletní odpoveď – reziduální nádorová zátěž
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the telephone, the most recent out-pa-
tient visit was taken as the last point of 
the follow-up. 

Statistical analysis
The Fisher’s exact test or chi-square test 
were used in comparing categorical va-
riables. Survival analysis was done em-
ploying the Kaplan-Meier method, and 
survival curves were compared using the 
Cox-Mantel log-rank test. We calculated 
disease-free survival and overall survival 
from the time of dia gnosis. Binary logi-
stic regression was done to identify the 
factors which influenced pCR rates. A P-
-value of less than 0.05 was considered 
statistically significant. Data entry was 
done using Epi Info v7.2.3.1 and analy-
zed using IBM SPSS Statistics v23.

Results
Patient characteristics
Eighty-three patients with predomi-
nantly locally advanced triple-nega-
tive breast cancer received neoad-
juvant cisplatin-based combination 
chemotherapy from April 2015 to June 
2019. The mean age of the population 
was 42.56  years (range 20–56  years). 
Tab. 1 lists the baseline characteristics of 
the patients included in the study. The 
tumor was locally advanced in 79.6% of 
patients. The tolerance to cisplatin and 
weekly paclitaxel after administration of 
anthracycline and cyclophosphamide 
was poor, with only 51.8% of patients 
completing all the planned cycles of che-
motherapy. Breast conservation surgery 
was performed in 4% of patients with 
the majority undergoing mastectomy 
in view of the large operable or locally 
advanced disease at presentation. Out 
of the 83 patients included, six did not 
undergo surgery at our institution. Oral 
metronomic chemotherapy (OMCT) was 
given to 32.5% of patients. The median 
duration of OMCT was 6 months (range 
1–24 months).

Outcomes
Pathological complete response in both 
breast (T0/ Tis) and axilla (N0) was ob-
served in 48.1% of patients (Tab. 2). The 
Miller Payne grade 5  pathological re-
sponse was seen in 61% of patients. 
Good partial responses (Miller Payne 

anthracycline and taxane chemotherapy 
at our center.

The study protocol was approved by 
the ethics committee (Institutional Re-
view Board) of our institution.

Treatment
All patients had received cisplatin 
60 mg/ m2 once in 3 weeks in combina-
tion with a taxane (paclitaxel 80 mg/ m2 
once a week) for 12 weeks. This was pre-
ceded or followed by 8 weeks of anthra-
cycline (epirubicin 90 mg/ m2 or doxoru-
bicin 60 mg/ m2) with cyclophosphamide 
600 mg/ m2 administered every 2 weeks. 
A  cumulative target dose of cisplatin 
240 mg/ m2  was planned for every pa-
tient. Standard intravenous hydration 
was administered on the days of cispla-
tin administration. Upon completion of 
neoadjuvant chemotherapy, patients 
underwent either mastectomy or breast 
conservation surgery. Following surgery, 
patients received standard locoregio-
nal radiation therapy. At the discretion 
of the treating physician, the patients 
with residual disease, who were deem ed 
to be at high risk for relapse, were trea-
ted either with capecitabine or oral me-
tronomic chemotherapy (consisting of 
cyclophosphamide 50 mg once daily 
and methotrexate 15 mg once a week) 
or both. 

Outcomes and follow-up
The primary outcome was the propor-
tion of pathological complete response. 
The secondary outcomes assessed were 
tolerability of the regimen, adherence to 
planned therapy, disease-free survival, 
overall survival, and the additional effect 
of oral metronomic chemotherapy.

The pathologist graded the response 
to chemotherapy, as seen in the surgical 
specimen, in accordance with the Miller-
-Payne System [24]. We defined patho-
logical complete response as no residual 
invasive cancer in the breast or ax-
illa. The adverse events documented in 
the medical records were assessed and 
graded for each patient, according to 
the National Cancer Institute’s Common 
Terminology Criteria for Adverse Events 
(CTCAE), v5.0. Patient follow-up was ac-
complished by telephonic interviews. In 
those who could not be contacted over 

Tab. 1. Patient and tumor  
characteristics.   

Characteristic Number %
Female 83 100

menopausal status

premenopausal 51 61.5

perimenopausal 9 10.8

postmenopausal 23 27.7

 
Performance status
ECOG 0 34 40.9

ECOG 1 49 59.0

 
T stage (clinical)
Tx 6 7.3

T0 1 1.2

T1 1 1.2

T2 15 18.3

T3 23 28

T4b 36 43.9

 
N stage (clinical)
N0 15 18.3

N1 43 52.4

N2 22 26.8

N3 2 2.4

 
AJCC stage
IA 1 1.3

IIA 4 5.1

IIB 11 14.1

IIIA 25 32.1

IIIB 35 44.9

IIIC 2 2.6

 
Grade of tumor
grade 1 2 2.4

grade 2 20 24.4

grade 3 60 73.2

 
Histopathology of tumor
ductal carcinoma 79 95.2

metaplastic carcinoma 3 3.6

apocrine carcinoma 1 1.2

 
Type of surgery
breast conservation 3 4

mastectomy 74 96

AJCC – American Joint Committee on 
Cancer, ECOG – Eastern Cooperative 
Cancer Group
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tively, and 92.3% and 62.7% for those 
who did not have pCR, respectively 
(Fig. 1). The log-rank test did not show 
any statistically significant difference 
in the survival curves for those patients 
with and without pCR.

The disease-free survival at 1 year was 
91% for those who received OMCT and 
88% for those who did not receive OMCT. 
Among those who did not achieve pCR, 
the proportion surviving disease-free at 
1 year was 94% for those who received 
OMCT in comparison to 81% for those 
who did not receive OMCT. There was 
no statistically significant (log-rank test) 
difference in survival between either of 
these two groups.

Adverse events
The most common treatment-related 
adverse events observed were hema-
tological, with anemia being the most 
frequent one (Tab.  3). Overall, 95.2% 
of patients developed anemia, with 
38% being grade 3/ 4. The incidence of 
thrombocytopenia was 45.7%, with the 
majority being grade 1. Over the sche-
duled course of chemotherapy, 51.7% 

grades 3 and 4) were observed in 32.5% 
of patients. 

On binary logistic regression analy-
sis, among the possible factors which 
could have influenced pCR rates (per-
formance status, menopausal status, 
number of planned chemotherapy cy-
cles completed, clinical stage, histo-
pathology of tumor, grade of tumor), 
a higher percentage of planned cycles 
of che motherapy completed was signif-
icantly associated with a higher chance 
of pCR with an odds ratio of 1.044 (95% 
CI 1.004–1.086; P = 0.03).

The median duration of follow up 
was 24  months (range 2–55  months). 
The overall survival at 1 and 3 years was 
96.1% and 78.8%, respectively. The over-
all survival at 1 and 3 years was 96.4% 
and 83.5% for those who had a  pCR, 
respectively and 97.4% and 82.4% for 
those who did not have pCR, respec-
tively. The median survival time was not 
reached. The disease-free survival at 
1 and 3 years was 93.3% and 65.2%, re-
spectively. Specifically, the disease-free 
survival at 1 and 3 years was 96.7% and 
77.6% for those who had a pCR, respec-

Tab. 2. Pathological response.

Pathological  
response (N = 77)

 
%

 
N

ypT0 N0

yes 42.9 33

no 57.1 44

 
ypT0/is N0

yes 48.1 37

no 51.9 40 

Breast pCR  
(ypT0/is N0/+) 61.0 47

nodal pCR (ypN0) 66.2 51

 
Miller Payne

Miller Payne grade 1 5.2 4

Miller Payne grade 2 1.3 1

Miller Payne grade 3 13.0 10

Miller Payne grade 4 19.5 15

Miller Payne grade 5 61.0 47

pCR – pathological complete 
response

Fig. 1. The disease-free survival. 
pCR – pathological complete response
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study differs in that most patients had 
larger tumors (a large percentage of T4b, 
Tab. 1) and were node-positive. The pCR 
rate seen in our study was similar to that 
reported by Jovanović et al, i.e. 48% [35]. 
The patients who tolerated and man-
aged to complete a higher percentage 
of chemotherapy cycles as planned had 
a significantly higher rate of pCR.

The follow-up duration for our study 
was short, with a  median follow-up 
time of 2 years. There is a paucity of In-
dian survival data for triple-negative 
breast cancer, specifically for locally ad-
vanced disease. An eight-year follow-
up of 148 patients from a cancer center 
in New Delhi reported a  disease-free 
survival of 56% for locally advanced 
disease, which dropped to 34% with ax-
illary involvement  [11]. Platinum was 
not used in these earlier studies. These 
patients had received both neoadjuvant 
and adjuvant chemotherapy; the details 
of the regimen used was not provided. 
The disease-free survival and overall sur-
vival at 3 years in our study was 65% and 
78%, respectively. This improvement in 
outcomes with cisplatin is encouraging, 
despite having a population who were 
not detected by screening, with large 
tumors and involved axillary nodes. 
Our survival outcomes with cisplatin 
are similar to those reported by Hurley 
et al. With a median follow up of 4 years, 
they reported progression-free survival 

advanced TNBC (97 cisplatin, 47 carbo-
platin) was higher with cisplatin (36%) as 
compared to the carboplatin arm (21%). 
They also reported that the disease-free 
survival and overall survival was signifi-
cantly better with cisplatin as compared 
to carboplatin [18]. Frasci et al reported 
pCR (pT0/ is, N0) rates of 62% in a phase 
II trial of 74  patients with a  neoadju-
vant chemotherapy regimen consist-
ing of paclitaxel, epirubicin, and weekly 
cisplatin  [23]. Huang et al retrospec-
tively studied 145 patients who received 
neoadjuvant platinum (52  cisplatin, 
93 carboplatin). They reported a higher 
pCR rate with cisplatin as compared to 
carboplatin (44  vs. 42%); however, the 
difference did not reach the statistical 
significance [17]. Smaller phase II trials 
of cisplatin have reported pCR rates var-
ying from 17 to 56% [28–32].

A meta-analysis of platinum in TNBC, 
which included 8 carboplatin trials and 
1 cisplatin trial concluded that platinum 
significantly increased pCR rates (OR 
2.12; 95% CI 1.64–2.73; P < 0.001)  [33]. 
Another meta-analysis reached sim-
ilar conclusions with an odds ratio 
of pCR being 3.32  (95% CI 2.39–4.61; 
P  <  0.0001) with platinum-containing 
regimens as compared to non-platinum 
regimens [34].

Patients with locally advanced disease 
constituted only a  small proportion 
of the studies mentioned above. Our 

had neutropenia, with 21% being grade 
4. Six patients (7%) were admitted with 
febrile neutropenia. One of them pre-
sented with septic shock and required 
intensive care.

Five patients (6%) had mild to mod-
erate acute kidney injury, probably cis-
platin-induced, all of whom recovered 
promptly and did not require cessation 
of chemotherapy. Cisplatin had to be 
discontinued in two patients after they 
developed hearing loss, with the audio-
gram showing a sensorineural pattern.

Chemotherapy-induced nausea and 
vomiting, mostly of grade 1, occurred in 
18% of the patients. Peripheral neurop-
athy occurred in 10 patients. The rate of 
infections was 18%, with superficial skin 
and subcutaneous infections being the 
most common one.

Other, less commonly observed ad-
verse effects were fatigue, myalgia, mu-
cositis, and diarrhea, none of which were 
severe enough to warrant an admission 
or interruption of chemotherapy. There 
was no treatment-related mortality.

Discussion
Indian women have a higher incidence 
of locally advanced breast cancer at pre-
sentation to their oncologist as com-
pared to the women from developed 
countries  [2]. This is due to the lack of 
screening in the community, low aware-
ness, and lack of access to well-equip-
ped dia gnostic centers, which, in turn, 
contributes to poor outcomes  [25,26]. 
With the currently available treatment 
options, outcomes remain poor in 
this population  [11]. The incorpora-
tion of carboplatin has improved re-
sponse rates and outcomes in some stu-
dies [14,15,27]. Cis platin may be equally 
effective and less myelotoxic than car-
boplatin. Our study reports the feasibi-
lity, outcomes, and toxicity observed in 
a developing country with the use of cis-
platin in operable TNBC. 

The pCR rates achieved with carbo-
platin in the GeparSixto phase II trial 
of 296  patients with early breast can-
cer (predominantly smaller tumors and 
node-negative) was 53.2% [15]. The pCR 
rate reported by Hurley et al in 144 pa-
tients comparing carboplatin and cis-
platin in neoadjuvant therapy of locally 

Tab. 3. Adverse events.

Adverse event Grade 1/2 
% (N)

Grade 3 
% (N)

Grade 4 
% (N)

anemia 60.3 (50) 32.5 (27) 2.4 (2)

thrombocytopenia 36.1 (30) 8.4 (7) 2.4 (2)

neutropenia 32.8 (27) 7.2 (6) 21.7 (18)

febrile neutropenia – 6 (5) 1.2 (1)

acute kidney injury 6 (5) – –

nausea and vomiting 15.6 (13) 2.4 (2) –

myalgia 3.6 (3) – –

hearing loss – 2.4 (2) –

anaphylaxis/allergy – 1.2 (1) –

peripheral neuropathy 7 (6) 4.8 (4) –

rash 1.2 (1) – –
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