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Introduction

Breast cancer is the second most frequent cause of 
death in women after lung cancer. Triple negative breast 
cancer (TNBC) is a sub-group of breast cancer with 
negative oestrogen, progester-one receptor and HER-2 
expression, evaluated by using immunohistochemical 
(IHC) methods (Brenton et al., 2005; Avcı et al., 2014). 
TNBC constitutes 12% to 20% of all breast cancers and 
has a poorer prognosis than other sub-types, due to high 
recurrence ratio, short disease-free survival, and early 
visceral metastasis (Kilburn et al., 2008). Reported median 
survival rates in metastatic TNBC (mTNBC) patients are 
between 6 and 13.3 months (Kassam et al., 2009).

Although the effectiveness of platinum-based 
chemotherapies (PBC) in mTNBC patients have been 
shown in a vast number of studies, some of these were 
non-randomized and retrospective (Zhang et al., 2015). 
Neoadjuvant setting and metastatic patients have usually 
been evaluated to-gether in the meta-analyses carried out 
in this regard (Guan et al., 2015; Liu et al., 2013). In this 
meta-analysis we aimed to evaluate the effectiveness of 

Abstract

Background: Triple-negative breast cancer (TNBC) is a sub-group of breast cancers with a particularly poor 
prognosis. The results of studies investigating the role of platinum-based chemotherapy (PBC) in metastatic TNBC 
(mTNBC) have been conflicting. In this meta-analysis, our aim was to assess the effectiveness of PBCs for mTNBCs. 
Methods: The PubMed, Cochrane Controlled Trials Register Databases, and EBSCOhost databases were accessed. 
The English language was used as the search language and only human studies were included. The Newcastle–Ottawa 
Quality Assessment Scale and the Jadad scoring system were used to evaluate the quality of the included randomized 
controlled studies. Results: Seven studies and 1,571 patients were included in this meta-analysis. The pooled hazard 
ratio (HR) for overall survival (OS), evaluated on the basis of six studies, showed the use of PBC regimes to be related 
to OS in mTNBCs (HR 0.620; 95% CI 0.513-0.749; p:<0.001). Four studies containing HR and abstract statistics 
used for HR calculation were included in the meta-analysis for progression-free survival (PFS). The pooled HR again 
indicated a significant relation (HR, 0.628; 95% CI, 0.501-0.786; p:<0.001). Conclusions: In this meta-analysis, we 
confirmed that PBC regimes provide OS and PFS advantages compared to non-PBC regimes. The use of PBC regimes 
could be a good choice in mTNBC patients for better quality of life and survival.

Keywords: Triple-negative breast cancer- metastasis- chemotherapy- platinum- prognosis

REVIEW

Effectiveness of Platinum-Based Treatment for Triple Negative 
Metastatic Breast Cancer: a Meta-Analysis
Vildan Kaya1*, Mustafa Yildirim2, Gozde Yazici3, Seyda Gunduz4, Hakan Bozcuk4, 
Semra Paydas4

PBCs only in mTNBC patients.

Materials and Methods

Research strategy
The PubMed, Cochrane Controlled Trials Register 

Databases, and EBSCOhost data-bases were searched 
using the terms “breast neoplasm”, “breast cancer”, 
“breast carcinoma”, “breast tumor”, “metastatic triple 
negative”, and “mTNBC” combined with “platinum”, 
“cisplatin”, and “carboplatin”. The last search was 
performed in September 2015. English was used as the 
search language and only human studies were included 
in this analysis. Additional studies were also found by 
searching the references of the selected studies. 

Inclusions and exclusions criteria
The following criteria were used in choosing the 

studies to include in the meta-analysis: 1) case-control 
studies, retrospective and randomised prospective studies 
were in-cluded, (2) studies examining the effectiveness 
of PBC in mTNBC were included, (3) case reports and 

Editorial Process: Submission:07/30/2017  Acceptance:04/03/2018

1Medstar Antalya Hospital, Department of Radiation Oncology, 4Department of Medical Oncology, Antalya Education and 
Research Hospital, Antalya, 2Bahcesehir University School of Medicine, Department of Internal Medicine, Medical Oncology, 
Medicalpark Gaziantep Hospital, Gaziantep, 3Hacettepe University, Department of Radiation Oncology, Ankara, Turkey. *For 
Correspondence: vildansimsir@yahoo.com   



Vildan Kaya et al

Asian Pacific Journal of Cancer Prevention, Vol 191170

reviews were excluded, (4) studies performed with non-
PBC treatment combina-tions were excluded, (5) studies 
without a sufficient quantity of platinum-based treatments 
in terms of survival in the abstract statistics were excluded, 
(6) duplicate studies were ex-cluded. Only articles written 
in English were included in this analysis.

Selection of studies
The suitability of the studies for inclusion in the meta-

analysis was evaluated by two independent reviewers 
(MY, VK). The abstracts of all studies found in the search 
were read. Prospective articles for the meta-analysis were 
obtained in full-text. Articles included in the meta-analysis 
were obtained in full-text and abstract statistics were 
extracted from the full-text.

Study population
Patients with mTNBC, with a sufficient follow-up 

period and treated with PBC re-gimes were included in 
this study. Patients that were included in different studies 
by the same researcher were detected, and studies with 
higher quality were included in the meta-analysis.

Determination of the quality of studies
The quality of the studies were assessed by 

two independent reviewers (SP, HB) us-ing the 
Newcastle–Ottawa Quality Assessment Scale in the 
evaluation of non-randomised studies, and using the 
Jadad scoring system in the evaluation of randomised 
controlled stud-ies. Selection of the patient population, the 
comparability of the study and follow-up, and the results 
of the study were evaluated using the Newcastle–Ottawa 
Quality Assessment Scale. Zero to nine stars were given 
to the studies on the three topics. Nine stars indicated 
the highest quality in the quality evaluation. The Jadad 
scoring system is a five-point scoring system. Studies 
were evaluated according to the criteria meeting each 
point (Jadad et al., 1996). Incompatibilities between 
investigators were eliminated following a joint evaluation 
of incompatible studies and an agreement was achieved 
on all items.

Data extraction
Studies and data included in the meta-analysis were 

extracted by two independent reviewers (MY, VK). 
Incompatibilities between investigators were eliminated 
by a joint evaluation following data extraction and an 
agreement was reached for all items. Infor-mation on 
(1) basic information about the study, first author name, 
year of publication, country of study, (2) study design, 
(3) treatments, (4) survival were obtained from studies 
included in the meta-analysis.

Statistical analysis
The primary objective of the statistical analyses used 

in our study was to determine the effect of platinum-based 
treatment regimens on survival of TNBC patients. The 
hazard ratio (HR) was calculated with a 95% confidence 
interval (CI) for each study. Cases with HR>1 and a 95% 
CI that did not exceed 1 were accepted as significant. In 
cases without a reported HR, the HR was calculated using 

the abstract statistics obtained from data extrac-tion. 
Homogeneity was evaluated using the χ2-based 

test of homogeneity test and incon-sistency index (I2). 
Heterogeneity was accepted when p <0.10 or I2 >50% for 
χ2. The results were provided using a fixed model. p <0.05 
was accepted as statistically significant for ab-stract HR. 
Publication bias was examined by using Egger’s regression 
intercept, Begg-Mazumdar rank correlation analysis, and 
a visual inspection of the funnel plot (Egger et al., 1997; 
Begg and Mazumdar, 1994). Statistical analyses were 
carried out using Comprehen-sive Meta-analysis V 3.0.

Results

Study eligibility
A flowchart of the studies included in the meta-analysis 

is provided in Figure 1. The computer-based literature 
search using the PubMed/Medline, Cochrane Controlled 
Trials Register Databases, and EBSCOhost resulted in 
a total of 738 articles. Following the article search, 707 
articles were eliminated as they were abstracts, letters, 
editorials, expert opin-ions, reviews, case reports, 
laboratory studies and articles written in a language other 
than English. The full-texts of the remaining articles 
were evaluated. Of the 31 articles evaluated in full-text, 
24 were eliminated due to the inclusion of patients other 
than metastatic patients and lack of data necessary for 
estimating the HR and 95% CI.

Determination of the quality of studies included in the 
meta-analysis

Four of the seven studies included in this meta-
analysis were retrospective, and the remaining three were 
prospective. The total number of patients was 1571. The 
median score of the prospective studies included in the 
meta-analysis was determined as 4, and the median score 
of retrospective studies was 5.

Figure 1. Flow Chart of the Meta-Analysis 
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Overall survival
Pooled HR for overall survival (OS) was evaluated in 

six studies. Pooled HR for OS indicated that the use of 
PBC regimes was related to OS in mTNBC (HR 0.620; 
95% CI 0.513-0.749; p:<0.001; Figure 2). Studies included 
in the meta-analysis were not heteroge-neous (p:0.227 
I2:27.638) and thus the pooled HR was calculated using 
the fixed model for OS.

Progression-free survival
Four studies containing HR ratios and abstract 

statistics used for HR calculation were included in the 
meta-analysis for progression-free survival (PFS). The 
pooled HR for PFS indicated that the use of PBC regimes 
was related to PFS in mTNBC (HR, 0.628; 95% CI, 
0.501-0.786; p:<0.001; Figure 3). Studies included in the 
meta-analysis for DFS were not heterogeneous (p:0.107 
9 I2:50.803) and thus the pooled HR was calculated using 
the fixed model for DFS.

Publication bias
No significant publication bias was detected for OS 

(Begg’s test, p=0.18; Egger test, p-0.264). The funnel 
plot did not indicate a publication bias for OS (Figure 4). 
It was calcu-lated that 35 contrary studies were required 
to invalidate the OS results of the meta-analysis. No 
significant publication bias was detected for PFS (Begg’s 
test, p:0.49; Egger test, p:0.649). The funnel plot did 
not indicate a publication bias for PFS (Figure 5). It 
was calculated that 14 contrary studies were required to 
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invalidate the PFS results of the meta-analysis.

Discussion

Breast cancer is a heterogeneous disease consisting 
of many biological sub-types. TNBC is the only clinical 
sub-type without a specified targeted treatment method 
and has poor results due to the aggressive course with 
early visceral metastasis (Dent et al., 2009). Some small 
retrospective and small patient-numbered neoadjuvant 
treatment series have in-dicated that TNBC is more 
sensitive to agents that cause DNA damage, such as 
cisplatin, although there are also studies indicating 
otherwise (Fan et al., 2013).

Bhattacharyya et al., (2009) studied the effect of 
adding cisplatin to cyclophosphamide and methotrexate 
in 126 patients diagnosed with mTNBC. In this study, 
they found a response ratio of 62% for the arm with 
platinum and 30% for the arm without platinum. They 
indicated that the results of the arm with platinum were 
better in pa-tients with visceral disease and more than 
two metastatic regions. 

Carey et al., (2012) studied the role of EGFR 
inhibition and the effectiveness of combination treatment 
with platinum in mTNBC patients in a Phase 2 
multi-centric study. In this study, a benefit of the 
cetuximab-carboplatinum combination was shown in 
PFS against the cetuximab arm; however, no difference 
was shown for OS.

Fan et al., (2013) compared a cisplatin and docetaxel 
(TP) combination in the first arm against a docetaxel 
and capecitabin (TX) combination in the second arm 
in a Phase II study in 53 mTNBC patients. The primary 
endpoint of this study was the objec-tive response rate 
(ORR) and the secondary endpoint was PFS and OS. 
The ORR ratio was higher in the TP arm (63% vs. 15.4% 
p=0.001) in the median 24-month follow-up. Moreo-
ver, the PFS was doubled (10.9 months vs. 4.8 months 
p<0.001). An improvement was also observed in OS (32.8 
months vs. 21.5 months p=0.027). The authors argued 
that TP usage was superior compared to the TX regime, 
in terms of ORR, PFS, and OS in mTNBC pa-tients.

Villarreal-Garza et al., (2015) retrospectively 
evaluated mTNBC patients treated at four large cancer 
centers in Canada between 2003 and 2010. They showed 
that patients in the group receiving PBC had longer OS 
with respect to non-PBC (14.5 months vs. 10 months, 
p=0.041). Hong et al., (2014) conducted a similar study 
in China. Patients treated for mTNBC between 2003 and 
2014 were retrospectively evaluated in this study. The 
study had a follow-up period of 67 months and median 
PFS was found to be 10 months in PBC patients (95% 
CI: 6.6 months-13.4 months) and 5 months (95% CI: 3.7 
months-6.3 months) in non-PBC patients. Median OS was 
found to be 32 months in PBC patients and 21 months in 
non-PBC patients (p=0.002). Another retrospective study 
in this regard was carried out by Zhang et al., (2015). In 
this study, it was shown that taking multiple steps of PBC 
improved OS and resulted in a 27% decrease in mortality 
risk based on the Cox hazards model.

Hu et al., (2015) compared a paclitaxel and cisplatin 
combination against a paclitaxel and gemcita-bine 
combination in a randomized Phase III, hybrid-designed 
study, conducted at 12 centers in China. In this study, it 
was shown that the cisplatin and paclitaxel arm was non-
inferior and more superior.

Despite restrictions due to the number of patients 
included and the fact that it was an observation study, in a 
retrospective study by Khalaf et al., (2014) a PBC regime 
in TNBC patients did not have any apparent or significant 
advantage in comparison to standard chemotherapy. In 
another retrospective study, Staudacher et al., (2011) 
showed a response rate of 33.3% with PBC. In this study, 
a high response ratio tendency for providing a survival 
(in terms of OS or PFS) advantage was found with PBC 
in mTNBC. The increase in toxicity due to platinum 
inclusion was found to be at an accepta-ble level.

In a meta-analysis evaluating both palliative 
chemotherapy at metastatic stage and neoadjuvant 
chemotherapy, Guan et al., (2015) found a statistically 
significant difference between PBC and non-PBC and 
argued that better response ratios and pathologically 
complete re-sponse ratios were obtained with PBC in 
TNBC. Another meta-analysis performed by Liu et al., 

Figure 4. (a,b): Publication Bias Determination Using Funnel Plot for (a) Overall Survival and (b) Progression-Free 
Survival
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(2013) evaluated also both palliative chemotherapy and 
neoadjuvant chemotherapy. Higher clinically complete 
response ratios and pathologi-cally complete response 
ratios in TNBC were found with neoadjuvant treatment 
in this me-ta-analysis. No difference was observed in PFS 
ratios between the groups in ad-vanced/metastatic patients. 
Unlike this meta-analysis, studies including only patients 
at the metastatic stage were included in our meta-analysis. 

In this meta-analysis, we have shown that PBC regimes 
provide an OS and PFS ad-vantage with respect to non-
PBC regimes. The use of PBC regimes could be a good 
choice in mTNBC patients for better quality of life and 
survival. 
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