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Abstract 

Aim: This is prospective study to evaluate incidence and sur-
vival of brain metastases in women with triple-negative breast 
cancer (TNBC), who received gemcitabine\carboplatin as first 
line after receiving adjuvant treatment by anthracyclines and 
taxanes.  
Methods: Eligible metastatic triple-negative breast cancer 
(MTNBC) women with prior adjuvant treatment by anthracy-
clines and taxanes were enrolled to receive carboplatin AUC 5 
in day1 and gemcitabine 1gm/m2 on day1 and 8 for up to 8 cy-
cles, until disease progression or unacceptable toxicity. End 
points were progression-free survival and overall survival.  
Results: Thirty-four patients of MTNBC presented in a period 
from February 2013 to December 2014. One patient lost fol-
lowup after day one of the first cycle and 33 patients complet-
ed the protocol. Patients had a median age of 43.6 years (range, 
24-71 years) 23 patients were premenopausal (67.6%). Approx-
imately 81% of patients had a good PS (0-1), in the study, brain 
metastasis reported in 4 patients at first presentation (11.7%) 
Five patients had a positive family history (14.7%). median pro-
gression- free survival (PFS) in patients had brain metastases 
were 5.5 months, median overall survival (OS) in patients had 
brain metastases were 9 months (95% CI- 1.928-5.618) 
p>0.350. 12 patients had progressed to brain after treatment 
(36.4%). 
Conclusion: Patients with TNBC have a high early incidence 
of developing brain metastases as a first site of recurrence, 
which is associated with subsequent poor survival 

Introduction 

Triple-negative breast cancers (TNBCs), those do not express 

estrogen, progesterone receptors and an amplified HER2/Neu 
gene, Approximately 15-20% of all breast cancers account for 
TNBCs that show aggressive, distinct metastatic pattern and 
poor prognosis, more than 50% of patients with TNBCs devel-
op early relapse and shorter survival (1). The utility of an-
thracyclines/taxanes in metastatic breast cancer (MBC) is de-
creasing as their use in the adjuvant setting increases, alterna-
tive agents are needed for treatment-resistant/refractory pa-
tients presenting in the first line triple negative MBC, there is 
increasing evidence that DNA repair defects characteristic of 
TNBCs confer sensitivity to certain chemotherapeutic agents, 
such as platinum(2). Gemcitabine, a nucleoside analog, also has 
single-agent activity in MBC its mechanism of action is de-
pendent on the cell cycle. Preclinical data demonstrate cytotox-
ic synergy for the combination of carboplatin and gemcitabine. 
Specifically gemcitabine may inhibit repair of platinum-induced 
DNA adducts in a schedule-dependent fashion (3). Also, this 
combination showed a median overall survival of 11.1 months 
as second or more lines (4). Given these observations this 
phase II study conducted to evaluate the efficacy of carboplatin 
and Gemcitabine, as first line treatment in triple negative MBC 

Patients and methods 

Inclusion criteria: Age ≥ 18 years, Eastern Cooperative On-
cology Group Performance status (ECOG) of 0 – 2, 3, histo-
logically confirmed carcinoma of the breast with triple negative 
ER, PR and Her-2/neu on primary breast cancer specimens 
and metastatic breast carcinoma with measurable disease in-
cluding cerebral metastases, adequate hematopoietic, hepatic, 
renal and cardiac functions, a negative baseline pregnancy test, 
prior chemotherapy apart from adjuvant chemotherapy not in-
cludes platinum or gemcitabine, and patients received taxanes 
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in neoadjuvant or adjuvant line (as patients who did not receive 
taxanes were excluded). 

Methodology in details 

Each patient gave a written informed consent and the follow-
ing pretreatment evaluations were performed: medical history, 
physical examination, vital signs, height and body weight and 
ECOG performance status. Radiological measurements 
(Computed tomography (CT) chest, abdomen and pelvis, bone 
scan, MRI brain and any other images were done when appro-
priate), complete blood with differential and platelet count, he-
moglobin, and chemistries, hepatic and renal function CA15.3.  

Treatment protocol  

All patients received combination chemotherapy as carboplatin 
area under a curve (AUC) 5 in day1 and gemcitabine 1gm/m 2 
on day1 and 8 , treatment were repeated every 3 weeks. Treat-
ment was administered until progression or unacceptable tox-
icity, patient's refusal or for a maximum of 8 cycles. Antiemetic 
prophylaxis was given before chemotherapy according to the 
local protocols including 5 hydrotherionine 3 (5HT3) antago-
nists and dexamethasone. Both drugs were delayed as long as 
there was grade 1 or greater toxicities, neutropenia 
 

Efficacy assessment 

The primary objective of the study was to estimate progression 
-free survival (PFS) and overall survival (OS). Secondary objec-
tives were toxicity. Pretreatment evaluation includes history 
and physical examination, complete blood cell count with dif-
ferentials, chemistry, CT scan of chest abdomen and pelvis, 
bone scan, MRI brain and any other diagnostic procedures as 
clinically indicated. During treatment, a history taking, physical 
examination including toxicity assessment, complete blood cell 
count and chemistry were carried out every 3 weeks before 
each cycle. Appropriate imaging studies including chest, ab-
dominal and pelvis CT scan and MRI brain were carried out 
every 3 cycles (9 weeks) to evaluate treatment response, or 
sooner if needed for documentation of disease progression. 
Responses were confirmed by subsequent CT scans or MRI 
brain 9 weeks after the initial response documentation. Patients 
were assessed every 3 months for disease progression following 
the completion of the chemotherapy. Responses were classified 
according to RECIST criteria. PFS was calculated from the 
first day of treatment to the date on which disease progression 
was first documented or of the last follow-up. OS was calculat-
ed from the first day of treatment to the date of death or last 
follow-up. Toxicity was monitored according to the National 
Cancer Institute common toxicity criteria (NCI- CTC). 

Results  

Patient Characteristics Thirty-four patients of metastatic triple- 
negative breast cancer (MTNBC) presented in a period from 
February 2013 to December 2014, all patients had received 
previous neoadjuvant or adjuvant chemotherapy including an-
thracyclines and taxanes. They were treated with gemcita-

bine\carboplatin as the first line . Five patients were histologi-
cally confirmed as triple-negative on the metastatic tumor tis-
sue, and the rest were assessed on the primary lesion, 26 of pa-
tients had recurrent disease 1 year or more after the primary 
breast surgery. The other 8 patients has recurrent less than one 
year, data cut off was in August 2015. Patients had a median 
age of 43.6 years (range, 24-71 years) 23 patients were premen-
opausal (67.6% ). Approximately 81% of patients had a good 
PS (0-1), in the study, brain metastasis reported in 4 patients at 
first presentation (11.7%). Five patients had a positive family 
history (14.7%). Patient demographic and baseline characteris-
tics presented in (Table 1). 
 

 

End Points 

Among the 34 included patients, 33 were considered valuable 
for a response as one patient lost to follow up after she had re-
ceived the first week of treatment. Brain metastasis reported in 
4 patients at presentation (12.1%) 3 of them was a basal sub-

Table 1. Patient characteristics 

Characteristic No. (%) 

Number of patients 34 
Age (years) 
Median 
Range 

  
43.6 
24-71 

Menopausal status 
Premenopausal 
postmenopausal 

  
23(67.6%) 
11(32.3%) 

Performance status 
0 
1 
2 

  
 2 (5.8%) 
25 (73.5%) 
 7 (20.5%) 

Disease free interval 
>one year 
<one year 

  
26 (76.4%) 
 8 (23.5%) 

Metastatic disease sites 
Liver 

  
15 (44.1%) 

Lung 21(61.7%) 
Bone 10 (29.4%) 
Brain  4 (11.7%) 
Lymph nodes  6 (17.6%) 
local  3 (8.8%) 
Family history 
Positive 
Negative 

  
 5 (14.7%) 
28 (82.3%) 

Number of metastatic sites 
1 
2 
3 

  
12 (35.2%) 
18 (52.9%) 
 4 (11.7%) 

Ck5|6 
Positive 
Negative 
Not identified 

  
12 out of 20 (60%) 
 8 out of 20 (40%) 
14 (41.17%) 
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type. 12 patients had progressed to brain after treatment (this 
progression occurred during periods of second and third lines; 
as we assessed CNS metastases to enrolled patients in the pro-
tocol until lost follow-up or death) (36.4%) 8 of them were ba-
sal subtype (8/12), and the other 4 patients were not identified 
due to unavailable specimens. . Median progression-free sur-
vival was 6.18 months (95% CI 5.61–7·30 ) Median Overall 
survival was 12.7month (range2-24, SD: 5.1). Table (2).also 
PFS and OS curve 1 and 2 
 
 

 
 

Fig. 1. Kaplan–Meier plot of progression-free survival 
 

Fig. 2. Kaplan–Meier plot of over all survival  
 
 

Toxicity 

During the study period, a total of 161 cycles were adminis-
tered with a median of 8 cycles per patient. In 43 cycles 

(26.7%), there was 25% dose reduction of the two drugs. A de-
lay of treatment with both drugs, not more than one week oc-
curred in 26% of the cycles. Common toxicities observed were: 

1. Hematologic toxicity  
Neutropenia grade one in 15\33 patients(45.5%) neutropenia 
grade two, 11\33 patients (33.4%), neutropenia G3 in 3 pa-
tients (9%) one of them developed febrile neutropenia anemia 
grade one reported in 8\33 patients (24.3%). Anemia grade 
two reported in 10\33 patients (30.4%), anemia grade three in 
4\33 patients (12%). Thrombocytopenia grade one reported in 
6\33 patients (18%) thrombocytopenia grade two reported in 3
\33 patients (9%) grade 3 in 5 patients (15%).  

2. Non hematologic Toxicity  
GIT: Vomiting, usually grade one was reported in 10 patients 
(30.3%) & nausea was reported in 11 patients (33.3%). 
Nutrition: Anorexia grade one was reported in 7 patients 
(21.2%) and grade two in 5 patients (15.1%) 
General Fatigue grade one was reported in 10 patients (30.3%) 
and grade two in 4 patients (12.1%) 
Chest: Dyspnea grade one presented was reported in 16 patients 
(48.4%) and grade two in 5 patients (15.1%). 
CNS: Headache was reported in 13 patients (39.4%) convul-
sions in 3 patients (9%). 
Musculoskeletal: Bony pain grade one presented in 13 patients 
(39.4%) and grade two in one patient (3%). Toxicities are sum-
marized in table (3) 
 

Table 2. Outcomes 

  Median 
(months) 

Standard. 
Deviation 

Time to tumor progression in 
months 

6.5 
 

2.543 
 

PFS 6.18 2.37 

OS 12.7 5.1 

Table 3. toxicities  

Side effects Grade 1 Grade 2 Grade 3 

Anemia 8 
(24.3%) 

10 
(30.4%) 

4 
(12%) 

Neutropenia 15 
(45.5%) 

11 
(33.34%) 

3 
(9%) 

Thrombocytopenia 6 
(18%) 

3 
(9%) 

5 
(15%) 

Vomiting 10 
(30.3%) 

0 
 

0 
 

Nausea 11 
(33.3%) 

0 
 

0 
 

Bony pain 13 
(39.4%) 

1 
(3%) 

0 
 

Fatigue 10 
(30.3%) 

4 
(12.1%) 

0 
 

Dyspnea 16 
(48.4%) 

5 
(15.1%) 

0 
 

Headache 13 
(39.4%) 

0 0 

Convulsion 3 
(9%) 

0 0 

Anorexia 7 
(21.2%) 

5 
(15.1%) 

0 
 

alopecia 8 
(24%) 

5 
(15%) 

4 
(12%) 



Pan Arab Journal of Oncology/Vol. 9/No. 3/September 2016                                                                                                                          www.amaac.org                                                                 

Discussion  

Triple-negative breast cancer is clinically defined as estrogen re-
ceptor (ER)-negative, progesterone receptor (PR)-negative, and 
HER2-negative, and accounts for 15–20% of all breast cancers
(1). Despite general improvements in the management of 
breast cancer, triple-negative breast cancer represents a contin-
uing challenge because, when compared with other subtypes, it 
is associated with a higher frequency of recurrence, shorter dis-
ease-free survival, and poorer overall survival, despite similar 
therapeutic approaches to other breast cancers (5). The median 
distant disease-free interval for relapsed triple-negative breast 
cancer is about 1–2 years and the median survival for metastat-
ic triple-negative breast cancer is about 1 year (6). Brain metas-
tases represent a major in a challenge and will become a more 
vital component of both morbidity and mortality at a time 
when many of these patients have extra-CNS disease control. 
In TN MBC, the incidence of BM is high; however, progres-
sion in other visceral sites is still the dominant source of mor-
tality. In the present study brain metastasis reported in 4 pa-
tients (12.1%), median progression -free survival (PFS) in pa-
tients had brain metastases were 5.5 months, and this less than 
reported by Erten C, et al., (7) PFS was 9.2 months. 
 
In this study median, overall survival in patients had brain me-
tastases were 9 months (95% CI-1.928-5.618) P>0.350 and this 
was more than reported by Shaheena Dawood (8), showed that 
median survival for patients who developed brain metastases as 
the first site of recurrence was 5.8 months. Another study was 
done by König et al.,( 9) showed that OS was 6 months, and by 
Hines et al.(10) with a median survival of 7 months following 
brain metastases. The different of the results among this stud-
ies using the same regimen may be related to that TNBC is not 
single disease but there are heterogonous subtypes with differ-
ent biological characters.(5) 
 
The tolerability profile of carboplatin plus gemcitabine combi-
nation was as expected in our study, and when compared with 
the scientific literature, no new safety concerns were identified. 
Adverse effects in this study was acceptable and manageable in 
relation to other studies (7, 9, 10) more serious events were: 
neutropenia G3 in 3 patients (9%) one of them developed fe-
brile neutropenia, anemia grade three in 4\33 patients(12%), 
thrombocytopenia grade one reported in 6\33patients (18%) 
thrombocytopenia grade 3 was reported in 5 patients (15%). 
Fatigue grade two in 4 patients, dyspnea grade two in 5 pa-
tients, bony pain grade two in one patient. Limitation of this 
study was the limited number of patients and this was due to 
eligibility criteria that all patients had received previous neoad-
juvant or adjuvant chemotherapy in the form of anthracyclines 
and taxanes. 

 Conclusion  

Patients with TNBC have a high early incidence of developing 
brain metastases as a first site of recurrence, which is associated 
with subsequent poor survival 
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