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  Abstract 
  Background.  Little information is available about survival outcomes of patients with HER2-positive early breast cancer 
treated with adjuvant capecitabine-containing chemotherapy with or without trastuzumab.  Patients and methods.  One 
thousand and fi ve hundred patients with early breast cancer were entered to the Finland Capecitabine trial (FinXX) between 
January 2004 and May 2007, and were randomly assigned to receive either three cycles of adjuvant TX (docetaxel, capecit-
abine) followed by three cycles of CEX (cyclophosphamide, epirubicin, capecitabine; TX-CEX) or three cycles of docetaxel 
followed by three cycles of CEF (cyclophosphamide, epirubicin, fl uorouracil; T-CEF). The primary endpoint was recur-
rence-free survival (RFS). The study protocol was amended in May 2005 while study accrual was ongoing to allow adjuvant 
trastuzumab for patients with HER2-positive cancer. Of the 284 patients with HER2-positive cancer accrued to FinXX, 
176 (62.0%) received trastuzumab after amending the study protocol, 131 for 12 months and 45 for nine weeks. The 
median follow-up time was 6.7 years.  Results.  Patients with HER2-positive cancer who received trastuzumab had better 
RFS than those who did not (fi ve-year RFS 89.2% vs. 75.9%; HR 0.41, 95% CI 0.23 – 0.72; p    �    0.001). Patients treated 
with trastuzumab for 12 months or nine weeks had similar RFS. There was no signifi cant interaction between trastuzumab 
administration and the type of chemotherapy. Four (2.3%) patients treated with trastuzumab had heart failure or left 
ventricular dysfunction, three of these received capecitabine.  Conclusion.  Adjuvant trastuzumab improves RFS of patients 
treated with TX-CEX or T-CEF. Few patients had cardiac failure.   

 Adjuvant trastuzumab improves disease-free survival 
[1 – 5] and overall survival [1,5] of patients with HER2-
positive breast cancer based on randomized clinical 
trials. The most important adverse effect of adjuvant 
trastuzumab is congestive heart failure [6]. Heart 
failure was detected in 0.4 – 3.5% of patients in the 
major adjuvant trastuzumab trials [7], but it may be 
more common than this in elderly populations [8]. 

 Little is known about the effi cacy and safety of 
adjuvant trastuzumab when it is administered in 
combination with a capecitabine-containing chemo-
therapy regimen as compared with a regimen that 
does not contain capecitabine. Here we present the 
outcome data of patients with HER2-positive breast 
cancer treated with or without adjuvant trastuzumab 
within the context of the Finland Capecitabine Trial 
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(FinXX). FinXX compared safety and effi cacy of an 
adjuvant chemotherapy regimen that contained 
capecitabine (X), docetaxel (T), cyclophosphamide 
(C) and epirubicin (E, TX-CEX) to a regimen that 
did not contain capecitabine (T-CEF) [9].  

 Patients and methods  

 Study design 

 FinXX is a randomized, prospective, phase III, 
open-label, multicenter trial. The results of the com-
parison between the chemotherapy regimens have 
been published after a median follow-up time of 
4.9 years, and they tended to favor TX-CEX over 
T-CEF with fi ve-year recurrence-free survival (RFS) 
of 86.6% and 84.1%, respectively, but this difference 
was not statistically signifi cant (p    �    0.087) [9].   

 Patients 

 Women who had histologically confi rmed invasive 
breast cancer with regional lymph nodes containing 
cancer, or node-negative cancer with primary tumor 
diameter  �    20 mm and negative progesterone receptor 
(PR) expression in immunohistochemistry (usually 
defi ned as staining of    �    10% of cancer cells) were 
eligible [10]. Other key inclusion criteria were age 18 
to 65 years; the World Health Organization (WHO) 
performance status  �    2; the time interval between 
surgery and randomization  �    12 weeks; and normal 
hepatic, renal and cardiac function. Patients who had 

distant metastases at the time of study entry were 
excluded, as were patients who had node-negative 
mucinous, papillary, medullary or tubular cancer, 
and those who had clinically signifi cant cardiac dis-
ease or who had received neoadjuvant chemotherapy. 
The study was conducted in accordance with the 
Helsinki Declaration, registered (www.Clinical Trials.
gov identifi er NCT00114816), and the institutional 
review boards approved the study protocol. The 
patients provided written informed consent prior to 
study entry. 

 A total of 1500 patients entered the study between 
27 January 2004 and 29 May 2007 [9]. Two patients 
withdrew consent and three had overt distant metas-
tases at staging, and were excluded from further 
analyses (Figure 1). Of the 1495 remaining patients 
284 (19.0%) had HER2-positive disease based on 
immunohistochemistry (HER2 expression classifi ed 
as  �  �  � ) or a positive in situ hybridization test at 
local assessment, and form the basis of the present 
analysis. The reproducibility of HER2 testing is 
generally good in the study regions [11]. 

 Following the release of the results of three 
randomized trials (HERA, the National Surgical 
Adjuvant Breast and Bowel Project trial B-31 and 
the North Central Cancer Treatment Group trial 
N9831) [12,13], the FinXX study protocol was 
amended in May 2005 while patient accrual was 
ongoing to allow treatment of patients with HER2-
positive disease with adjuvant trastuzumab. At the 
time of the protocol amendment 619 (41.3%) of the 

  Figure 1.     Enrolment of study participants.  
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planned 1500 patients had been entered the FinXX 
study. The study protocol was amended also in 27 
May 2012 after publication of the study results based 
on a median follow-up time of 59 months in January 
2012 [9] to allow collection of further survival and 
safety data from the subgroup with HER2-positive 
disease and to achieve a longer follow-up time.   

 Study objectives 

 RFS (the primary endpoint) was defi ned as the time 
interval between the date of randomization and the 
date of detection of invasive breast cancer recurrence 
(local or distant), or death if the patient died prior 
to cancer recurrence. Second cancer or contralateral 
breast cancer were not counted as events. The 
secondary endpoints were cardiac adverse events 
and overall survival, defi ned as the time from the date 
of randomization to the date of death.   

 Adjuvant treatments 

 Patients were randomly assigned centrally in a 1:1 
ratio to chemotherapy containing capecitabine and 
standard agents or to chemotherapy containing 
standard agents only [9]. The patients assigned to 
capecitabine-containing chemotherapy received 
three cycles of TX (T, docetaxel; X, capecitabine) 
followed by three cycles of CEX (C, cyclophosph-
amide; E, epirubicin; X, capecitabine; TX    �    3  →  
CEX    �    3). TX consisted of docetaxel 60 mg/m 2  
given as a one-hour i.v. infusion on day 1 of every 
three-week cycle and capecitabine 900 mg/m 2  given 
orally b.i.d. on days 1 to 15. CEX consisted of intra-
venous cyclophosphamide 600 mg/m 2  and epirubi-
cin 75 mg/m 2  administered on day 1, and oral 
capecitabine 900 mg/m 2  given b.i.d. days 1 to 15 
every three weeks [9]. Patients assigned to the con-
trol group received three cycles of docetaxel (80 mg/
m 2  administered as a one-hour i.v. infusion on day 
1 of every three-week cycle) followed by three cycles 
of CEF (cyclophosphamide 600 mg/m 2 , epirubicin 
75 mg/m 2  and fl uorouracil 600 mg/m 2  administered 
on day 1 of each week-week cycle; T    �    3  →  CEF    �    3). 
Chemotherapy was given for six cycles unless intol-
erable toxicity occurred or disease recurrence was 
detected. Chemotherapy doses were modifi ed based 
on observed toxicity [9]. 

 Since the optimal method to administer trastu-
zumab was unknown, the method was not specifi ed 
when the protocol was amended in 2005. Of the 284 
patients with HER2-positive disease entered, 108 
(38.0%) did not receive adjuvant trastuzumab [99 
(91.7%) of these 108 patients initiated adjuvant 
treatment before 27 May 2005] and 176 (62.0%) 
received it. 

 Most patients with HER2-positive disease who 
were treated with adjuvant trastuzumab received it 
for 12 months [131(74.4%) of 176]. After the release 
of the FinHer trial results in December 2005 [3], 45 
(25.6%) patients received trastuzumab for nine 
weeks, administered as in the FinHer trial weekly and 
concomitantly with docetaxel [3]. Most [n    �    104 
(79.4%)] patients who received trastuzumab for 
12 months had all trastuzumab given after comple-
tion of chemotherapy administered as in the HERA 
trial [12], whereas 27 (20.6%) patients received 
trastuzumab fi rst for nine weeks concomitantly with 
docetaxel (administered as in the FinHer trial) and 
subsequently three-weekly for 42 weeks after chemo-
therapy to complete one year of administration 
(a loading dose of 8 mg/kg, then a dose of 6 mg/kg 
three-weekly). Two patients with HER2-negative 
cancer received adjuvant trastuzumab, since their 
cancer was fi rst misdiagnosed as HER2-positive 
(Figure 1). 

 Radiation therapy was given according to the insti-
tution ’ s practice after completion of chemotherapy. 
Patients with steroid hormone receptor-positive disease 
[estrogen receptor (ER)-positive and/or PR-positive] 
received adjuvant endocrine therapy for fi ve years; 
premenopausal patients tamoxifen 20 mg/day and 
postmenopausal women anastrozole 1 mg daily [9].   

 Recording of adverse events and follow-up 

 Adverse events were graded according to the National 
Cancer Institute Common Terminology Criteria for 
Adverse Events  v 3.0 (http://ctep.cancer.gov) [14]. 
Left ventricle ejection fractions (LVEF) were fol-
lowed up with either echocardiography or isotope 
cardiography according to the institutional practice 
during trastuzumab administration, usually at 
approximately three month intervals. The LVEF 
results were not recorded on the study database. 
Study participants were scheduled to be followed up 
for  �    5 years after randomization [9].   

 Statistical analysis 

 Effi cacy analyses were done with the intention-
to-treat principle. Frequency tables were analyzed 
with the  χ  2 -test or Fisher ’ s exact test. Non-normal 
distributions were compared with Mann-Whitney ’ s 
test or Kruskal-Wallis ’ s analysis of variance. Survival 
between groups was compared using the Kaplan-
Meier life-table method and the log-rank test, the 
hazard ratios were computed using an unadjusted 
Cox proportional hazards model. The subgroup 
analyses were performed by including the treatment 
group, the subgroup variable and their interaction in 
the Cox model. All p-values are two-sided and not 
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adjusted for multiple testing. Statistical analyses were 
done with SAS   ®    version 8.2 for Windows (SAS Insti-
tute Inc., Cary, NC, USA).    

 Results  

 Patient and tumor characteristics 

 Of the 284 patients with HER2-positive disease, 146 
were assigned to TX-CEX and 138 to T-CEF. The 
characteristics of the patients and the tumors are 

provided in Table I. HER2-positive tumors were 
more often large, ductal, poorly differentiated and 
steroid hormone receptor-negative as compared with 
HER2-negative tumors (n    �    1211), and a larger 
proportion of the patients with HER2-positive can-
cer had node-negative disease and did not receive 
adjuvant hormonal therapy. Except for tumor histo-
logical type, the patient and tumor characteristics 
were similar between the subgroups of patients with 
HER2-positive disease who received (n    �    176) or did 

  Table I. Patient and tumor characteristics (intention-to-treat population).  

Factor
HER2-negative   cancer

  n    �    1211

HER2-positive cancer, 
  trastuzumab given

  n    �    176

HER2-positive cancer, 
  no   trastuzumab

  n    �    108 p * p *  * 

Median age at entry (yrs) 52.9 52.2 50.5 0.093 0.002
Menopausal status

Pre-/perimenopausal 519 (42.9) 77 (43.8) 56 (51.9)
Postmenopausal 692 (57.1) 99 (56.3) 52 (48.1) 0.184 0.196

WHO performance status
0 1064 (87.9) 159 (90.3) 99 (91.7)
1 147 (12.1) 17 (9.7) 9 (8.3) 0.707 0.347

Tumor classifi cation c 
pT1 546 (45.1) 70 (39.8) 37 (34.3)
pT2-4 664 (54.8) 106 (60.2) 69 (63.9) 0.415 0.029
pTX 1 (0.1) 0 (0) 2 (1.9)

Axillary nodal status *  *  * 
pN0 110 (9.1) 27 (15.3) 20 (18.5)
pN1 767 (63.3) 100 (56.8) 52 (48.1)
pN2 262 (21.6) 37 (21.0) 25 (23.1)
pN3 72 (5.9) 12 (6.8) 11 (10.2) 0.489 0.002

Histological type
Ductal 877 (72.4) 165 (93.8) 92 (85.2)
Lobular 238 (19.7) 7 (4.0) 8 (7.4)
Other 96 (7.9) 4 (2.3) 8 (7.4) 0.045  �    0.001

Histological grade
1 or 2 782 (64.6) 54 (30.7) 42 (38.9)
3 422 (34.8) 122 (69.3) 64 (59.3) 0.125  �    0.001
NA 7 (0.6) 0 (0) 2 (1.9)

Hormone receptor status
ER and/or PR positive 1009 (83.3) 106 (60.2) 56 (51.9)
Both negative 202 (16.7) 70 (39.8) 52 (48.1) 0.166  �    0.001

Breast surgery
Breast sparing 490 (40.5) 56 (31.8) 32 (29.6)
Mastectomy 721 (59.5) 120 (68.2) 75 (69.4) 0.736 0.004
Biopsy only 0 0 1 (0.9)

Post-oper. radiotherapy
Yes 1122 (92.7) 158 (89.8) 100 (92.6)
No 87 (7.2) 18 (10.2) 7 (6.5) 0.290 0.347
NA 2 (0.2) 0 (0) 1 (0.9)

Adjuvant chemotherapy
T-CEF 606 (50.0) 82 (46.6) 56 (51.9)
TX-CEX 605 (50.0) 94 (53.4) 52 (48.1) 0.389 0.627

Adjuvant hormonal therapy
Yes 1000 (82.6) 106 (60.2) 57 (52.8)
No 209 (17.3) 70 (39.8) 50 (46.3) 0.251  �    0.001
NA 2 (0.2) 1 (0.9)

    ER, estrogen receptor; NA, not available; PR, progesterone receptor; T-CEF, docetaxel followed by cyclophosphamide, epirubicin and 
fl uorouracil; TX-CEX, docetaxel plus capecitabine followed by cyclophosphamide, epirubicin and capecitabine; WHO, World Health 
Organization.   
  * p-values for the comparisons between HER2-positive disease, treated (n    �    176) or not treated (n    �    108) with adjuvant trastuzumab. 
 *  * p values for the comparisons between all three groups.  *  *  * Defi ned as in International Union Against Cancer TNM classifi cation of 
malignant tumours, 6th ed., 2002.   
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not receive (n    �    108) adjuvant trastuzumab (each p 
is    �    0.05, Table I).   

 Effi cacy 

 The median follow-up time of the 284 patients with 
HER2-positive disease who were alive at the time of 
the data lock (15 June 2012) was 6.7 years (range 
0.8 – 8.4 years). By this date, 52 (18.3%) of the 284 
patients had a RFS event and 39 (13.7%) had died. 
The fi ve-year RFS of the 176 patients with HER2-
positive breast cancer treated with adjuvant trastu-
zumab was 89.2% as compared with 75.9% in the 
subset of 108 patients who did not receive trastu-
zumab (log-rank p    �    0.001; HR 0.41, 95% CI 
0.23 – 0.72; Figure 2). Of the patients treated with 

trastuzumab, 92.0% were alive at fi ve years after the 
date of randomization and 88.2% seven years after 
randomization as compared with 88.9% and 82.3% 
of those treated without trastuzumab, respectively 
(p    �    0.266; HR 0.70, 95% CI 0.37 – 1.32). 

 Patients who were treated for 12 months with 
adjuvant trastuzumab (n    �    131) and those treated for 
nine weeks concomitantly with chemotherapy 
(n    �    45) had similar fi ve-year RFS (89.3% and 
88.9%, respectively; p    �    0.976, HR 0.98, 95% CI 
0.36 – 2.71; Figure 2). The patient and breast cancer 
characteristics were not statistically different between 
these two groups except for cancer steroid hormone 
receptor expression, which was less frequent in the 
subset treated for nine weeks with trastuzumab 
(Table II). Patients treated with nine weeks of tras-
tuzumab received less often adjuvant hormonal 
therapy (due to a larger proportion of hormone 
receptor-negative tumors in this group) and post-
operative radiotherapy. Overall survival did not differ 
between patients treated for 12 months or for nine 
weeks with trastuzumab (92.4% vs. 91.1% survived 
for fi ve years, respectively; p    �    0.996; HR 1.00, 95% 
CI 0.32 – 3.09). 

 There was no interaction between adjuvant 
trastuzumab and the type of chemotherapy given 
(p    �    0.248 for RFS and 0.132 for overall survival). 
Patients with HER2-positive disease had better RFS 
when treated with trastuzumab regardless of the type 
of chemotherapy (T-CEF or TX-CEX, Figure 3). 

 Since patients with HER2-positive disease had 
improved RFS after the year 2005, we estimated 
whether other factors than trastuzumab might have 
contributed to the improved RFS by comparing the 
outcome of the 1211 patients with HER2-negative 
cancer entered to the trial before and after 27 May 
2005, whose study treatments remained unaltered 
throughout the trial accrual period. Patients with 
HER2-negative cancer who were randomized before 
or on 27 May 2005 (n    �    493) turned out to have 
similar RFS as those randomized after 27 May 2005 
(fi ve-year RFS 85.0% vs. 86.3%, respectively; 
p    �    0.857; HR 0.97, 95% CI 0.72 – 1.31), and their 
overall survival was also similar (fi ve-year survival 
90.9% vs. 92.1%, respectively; p    �    0.828; HR 1.04, 
95% CI 0.71 – 1.54). 

 Patients with HER2-positive cancer treated with 
adjuvant trastuzumab tended to have better RFS 
than women who had HER2-negative breast cancer 
(fi ve-year RFS 89.2% vs. 85.8%; p    �    0.084; HR 
0.67, 95% CI 0.42 – 1.06), whereas patients with 
HER2-negative disease had more favorable RFS 
compared to the women who had HER2-positive 
breast cancer and did not receive trastuzumab 
(fi ve-year RFS 85.8% vs. 75.9%; p    �    0.007; HR 
0.58, 95% CI 0.39 – 0.88).    

  Figure 2.     Recurrence-free survival (RFS) since the date of 
randomization of patients with HER2-positive breast cancer. 
Upper panel: RFS by treatment with adjuvant trastuzumab; Lower 
panel: RFS by the duration of adjuvant trastuzumab. The fi ve-year 
survival fi gures are shown. Patients who were censored are 
indicated with a bar.  
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capecitabine. None of the patients treated with tras-
tuzumab was diagnosed with myocardial infarction 
during the follow-up. The adverse effects related 
to the chemotherapy regimens have been reported 
earlier [9,14].    

 Discussion 

 We found in this preplanned exploratory analysis of 
the FinXX trial that patients with HER2-positive 
breast cancer who were treated with trastuzumab 
had better RFS than those who did not receive 

 Cardiac events 

 Six (2.1%) of the 284 patients with HER2-positive 
cancer and four (2.3%) of the 176 patients treated 
with trastuzumab were diagnosed with cardiac insuf-
fi ciency or left ventricular dysfunction during the 
follow-up. All of these four patients treated with 
adjuvant trastuzumab had left ventricular dysfunc-
tion diagnosed within 13 months from the date of 
initiation of trastuzumab. Three of the four patients 
received trastuzumab for 12 months and one for 
nine weeks, and three were assigned to receive 

  Table II. Characteristics of patients and tumors treated with different durations of adjuvant 
trastuzumab.  

Factor

HER2-positive, 1 year 
of adjuvant trastuzumab

  n    �    131

HER2-positive,   9 weeks 
of adjuvant trastuzumab

  n    �    45 p

Median age at entry (yrs) 52.6 50.9 0.380
Menopausal status

Pre-/perimenopausal 53 (40.5) 24 (53.3)
Postmenopausal 78 (59.5) 21 (46.7) 0.133

WHO performance status
0 120 (91.6) 39 (86.7)
1 11 (8.4) 6 (13.3) 0.333

Tumor classifi cation * 
pT1 50 (38.2) 20 (44.4)
pT2-4 81 (61.8) 25 (55.6) 0.458
pTX 0 (0.0) 0 (0.0)

Axillary nodal status * 
pN0 19 (14.5) 8 (17.8)
pN1 72 (55.0) 28 (62.2)
pN2 29 (22.1) 8 (17.8)
pN3 11 (8.4) 1 (2.2) 0.437

Histological type
Ductal 121 (92.4) 44 (97.8)
Lobular 6 (4.6) 1 (2.2) 0.465
Other 4 (3.1) 0 (0.0)

Histological grade
1 or 2 45 (34.4) 9 (20.0)
3 86 (65.6) 36 (80.0) 0.072

Hormone receptor status
ER and/or PR positive 87 (66.4) 19 (42.2)
Both negative 44 (33.6) 26 (57.8) 0.004

Breast surgery
Breast sparing 44 (33.6) 12 (26.7)
Mastectomy 87 (66.4) 33 (73.3) 0.390

Post-oper. radiotherapy
Yes 122 (93.1) 36 (80.0)
No 9 (6.9) 9 (20.0) 0.012

Adjuvant chemotherapy
T-CEF 62 (47.3) 20 (44.4)
TX-CEX 69 (52.7) 25 (55.6) 0.738

Adjuvant hormonal therapy
Yes 87 (66.4) 19 (42.2)
No 44 (33.6) 26 (57.8) 0.004

    ER, estrogen receptor; PR, progesterone receptor; T-CEF, docetaxel followed by cyclophosphamide, 
epirubicin and fl uorouracil; TX-CEX, docetaxel plus capecitabine followed by cyclophosphamide, 
epirubicin and capecitabine; WHO, World Health Organization.   
  * Defi ned as in International Union Against Cancer TNM classifi cation of malignant tumours, 6th ed., 
2002.   
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trastuzumab. Adjuvant trastuzumab was not admin-
istered based on random allocation in the FinXX 
trial. However, except for allowing adjuvant trastu-
zumab in the amended study protocol in 2005, the 
study treatments were otherwise kept unaltered, 
the participating study centers remained the same 
throughout the study, and the data are not confounded 
by cross-over or administration of adjuvant trastu-
zumab after the protocol-defi ned treatments had 
been completed. These factors generated an opportu-
nity to investigate the effects of adjuvant trastuzumab 
on outcome in the setting of the FinXX trial. 

 The substantial improvement in RFS observed 
is likely due to trastuzumab administration, since 
there was little difference in the characteristics of the 
patients or the cancers treated with or without tras-
tuzumab, and RFS of patients with HER2-negative 
disease who entered the study before or after 
amending the study protocol in May 2005 did not 
change with time. The current results thus provide 
further evidence that adjuvant trastuzumab improves 
RFS of women with HER2-positive early breast 
cancer. 

 There was no signifi cant interaction between 
administration of adjuvant trastuzumab and the type 
of chemotherapy, and trastuzumab improved RFS 
signifi cantly in the subset of patients treated with 
TX-CEX. Although capecitabine is being used exten-
sively in the treatment of advanced breast cancer 
[15], we are unaware of any other study that has 
addressed the effi cacy of adjuvant trastuzumab in 
combination with capecitabine. It is currently con-
troversial whether integration of capecitabine into 
standard adjuvant chemotherapy regimens improves 
outcome, and several studies addressing adjuvant 
capecitabine are ongoing [www.ClinicalTrials.gov]. 
In the U.S. Oncology Group randomized trial 
USON01062, where 2611 women were assigned to 

receive fi rst four cycles of doxorubicin and cyclo-
phosphamide (AC) followed by either four cycles of 
docetaxel or four cycles of TX, there was no signifi -
cant difference in the primary endpoint (disease-free 
survival) between the two arms, but women treated 
with TX had signifi cantly better overall survival [16]. 
A joint analysis of the FinXX and the USON01062 
trials found addition of capecitabine to a taxane-
anthracycline regimen to improve signifi cantly disease-
free survival, overall survival and to reduce death 
from breast cancer [17], whereas a randomized 
single-center trial that compared weekly paclitaxel 
with TX as adjuvant or neo-adjuvant treatments of 
early breast cancer was interrupted early due to 
absence of benefi t associated with TX [18]. 

 The infl uence of adjuvant trastuzumab on overall 
survival was inconclusive. The HR of 0.68 for overall 
survival favored trastuzumab and is of similar mag-
nitude as those reported from randomized adjuvant 
trials [1 – 4]. Yet, as in some randomized trials address-
ing adjuvant trastuzumab [2,3,19], the analysis of 
overall survival was not statistically signifi cant. This 
might be due to the limited numbers of deaths 
encountered, cross-over between arms [2] or the 
treatments given for advanced breast cancer, which 
may infl uence the overall survival rates [20,21]. 

 Although the standard duration of adjuvant 
trastuzumab administration is currently 12 months, 
the optimal duration remains unknown. The recent 
fi ndings from the HERA trial suggest that two years 
of trastuzumab administration may be regarded as 
inferior to one year of administration, since two years 
of trastuzumab does not improve survival but results 
in more cardiac toxicity [22] and requires more 
healthcare resources [23,24]. Results from the 
PHARE trial that compares six versus 12 months of 
adjuvant trastuzumab remained inconclusive after a 
relatively short median follow-up time of 3.5 years 
[25]. The present results on nine-week administra-
tion of trastuzumab concomitantly with docetaxel 
provide support for continuation of the ongoing ran-
domized adjuvant trials that evaluate short durations 
of trastuzumab, since we found no difference in RFS 
or survival between the subsets of patients who 
received trastuzumab for nine weeks or for 12 months. 
The characteristics of the patients and tumors were 
similar in the groups except for presence of more 
hormone receptor-negative cancers in the 9-week 
group. This difference, which likely occurred by 
chance, is unlikely to favor the 9-week group [26]. 
This observation should, however, be interpreted 
with caution due to the small number of patients who 
were treated with 9-week duration of trastuzumab 
(n    �    45), the retrospective and exploratory nature of 
the analysis, and administration of single-agent tras-
tuzumab after completion of chemotherapy to most 

  Figure 3.     Recurrence-free survival of patients with HER2-positive 
breast cancer treated with docetaxel (T) followed by 
cyclophosphamide, epirubicin and fl uorouracil (CEF) or with 
docetaxel and capecitabine (TX) followed by cyclophosphamide, 
epirubicin and capecitabine (CEX) with or without trastuzumab.  
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patients in the 12-month group, which is probably 
less effective as compared with concomitant admin-
istration [4]. 

 The results indicate that women diagnosed with 
HER2-positive early breast cancer treated with 
trastuzumab generally have favorable outcome. The 
seven-year RFS was as high as 89.2% despite we 
included only patients with a moderate or high risk 
of breast cancer recurrence in the FinXX trial. Of 
note, RFS of these women tended to be even better 
than that of the patients with HER2-negative disease. 
The study accrued a large number of patients from a 
relatively small population and a short time period, 
which may reduce the risk of a major selection bias. 

 In conclusion, the observations from this planned 
exploratory analysis of a randomized FinXX trial 
suggest that adjuvant trastuzumab improves RFS of 
patients treated with adjuvant T-CEF or TX-CEX 
chemotherapy, and that trastuzumab is safe and 
effective when administered to patients who receive 
an adjuvant regimen that contains capecitabine 
integrated with standard agents, such as TX-CEX. 
The fi ndings support continuation of the testing of 
regimens where trastuzumab is administered con-
comitantly with chemotherapy for a short time period 
in controlled randomized trials. RFS of patients with 
moderate- or high-risk HER2-positive breast cancer 
treated with adjuvant trastuzumab has turned favor-
able, and may now be better than that of patients 
with moderate- or high-risk HER2-negative breast 
cancer.                
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