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ABSTRACT

Clinical trials frequently include multiple end points that mature at different times. The initial
report, typically based on the primary end point, may be published when key planned coprimary or
secondary analyses are not yet available. Clinical trial updates provide an opportunity to disseminate
additional results from studies, published in JCO or elsewhere, for which the primary end point has
already been reported.
We present the final analysis of the phase III noninferiority, randomized ShortHER trial
comparing 9 weeks versus 1 year of adjuvant trastuzumab with chemotherapy in patients with
human epidermal growth factor receptor 2–positive (HER21) early breast cancer (BC).Women
with HER21 BC were randomly assigned to anthracycline-taxane combinations plus 1-year
trastuzumab (arm A, long) or 9-week trastuzumab (arm B, short). Here, we report the second
coprimary end point overall survival (OS), updated disease-free survival (DFS), and outcomes
according to hormone receptor status, age, and nodal status. At amedian follow-up of 9 years,
10-year DFS is 77% versus 78% in the long versus short arm, respectively. Ten-year OS is 89%
versus 88% in the long versus short arm, respectively. 10-year DFS rates in the long versus
short arm according to nodal status are N0 81% versus 85%; N1-3 77% versus 79%; and
N41 63%versus 53%. Ten-year OS rates in long versus short arm according to nodal status are
N089%versus 95%%;N1-3 92%versus 89%; andN41 84%versus 64%. The updated analysis
of the ShortHER trial shows that 1-year trastuzumab is the standard treatment for patients
with HER21 early BC as noninferiority cannot be claimed. However, numerically, the dif-
ferences for the patients at lowor intermediate risk (N0/N1-3) is negligible, while patientswith
N41 have a clear benefit with 1-year trastuzumab.

INTRODUCTION

The multicenter, investigator-driven, phase III random-
ized noninferiority ShortHER study compared 9 weeks
(short arm) versus 1 year (long arm) of adjuvant trastu-
zumab combined with chemotherapy in patients with
human epidermal growth factor receptor 2–positive
(HER21) early breast cancer (BC). The first primary end
point was the event-driven analysis of disease-free sur-
vival (DFS). The HR was 1.13 (90% CI, 0.89 to 1.42) and the
noninferiority could not be claimed as the upper border of
CI crossed the upper limit of 1.29 chosen as the non-
inferiority margin.1

In the present paper, we report the final analysis, including
the coprimary end point of overall survival (OS), of the

ShortHER trial. The planned event-driven analysis for DFS of
this study has been previously published.1

METHODS

Study Design

The ShortHER trial was a multicenter, investigator-driven,
phase III randomized noninferiority study conducted in Italy
within the frame of a clinical research program launched by
AIFA (Agenzia Italiana del Farmaco [Italian Medicines
Agency]) to improve the efficiency of the National Health
System. The trial was approved by local ethical committees,
and conducted in compliance with the principles of Good
Clinical Practice and the Declaration of Helsinki. An inde-
pendent data monitoring committee monitored the study.
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Patients provided written informed consent before
enrollment.

Participants

Women age 18-75 years with surgically resected, HER2-
positive BC were eligible. Women had to have node posi-
tivity, or in case of node negativity, at least one additional
risk factor: pT size >2 cm, grade 3, lymphovascular invasion,
Ki-67 >20%, age younger than 35 years, or hormone
receptor–negative (estrogen receptor and progesterone
receptor <10%).

Procedures

Eligible patientswere stratified according to nodal status and
hormone receptor status, and randomly assigned through a
web-based system. Chemotherapy in arm A (long) consisted
of AC (doxorubicin 60 mg/sqm 1 cyclophosphamide
600 mg/sqm) or EC (epidoxorubicin 90 mg/sqm 1 cyclo-
phosphamide 600 mg/sqm) administered once every
3 weeks for four courses followed by paclitaxel 175 mg/sqm
or docetaxel 100mg/sqmonce every 3weeks for four courses.
Trastuzumab was administered once every 3 weeks for 18
doses, starting with the first taxane dose (8 mg/kg loading
dose at first cycle, and 6mg/kg thereafter). Chemotherapy
in arm B (short) consisted of docetaxel 100 mg/sqm once
every 3 weeks for three courses followed by FEC (fluoro-
uracil 600 mg/sqm, epidoxorubicin 60 mg/sqm, and cy-
clophosphamide 600 mg/sqm) administered once every
3 weeks for three courses. Trastuzumab was administered
once per week for 9 weeks, starting concomitantly
with docetaxel (4 mg/kg loading dose at first week, and
2 mg/kg thereafter). When indicated, radiation therapy

and hormonal therapy according to local standard were
carried out at the end of chemotherapy.

The primary end point was DFS with OS as a coprimary end
point.

Statistical Analyses

This study is designed to assess whether a shorter trastu-
zumab administration is noninferior to the long one in re-
spect with DFS. An HR <1.29 was set as a noninferiority
margin. After amendment because of low recruitment, the
sample size was reduced to 1,252 patients with 198 events
with a power of 0.56. The Bayesian analysis was planned at
the beginning of the study.2

RESULTS

Study design and patient characteristics have been published
previously.1 In brief, 1,254 patients were randomly assigned
to arms A (long, 627) and B (short, 627; Table 1).

In this report for the coprimary end point of OS, the median
follow-up is 9 years, with 248DFS events and 116 deaths. The
DFS and OS curves by treatment arm are shown in Figures 1A
and 1B, respectively. The 10-year DFS is 77% in the long arm
and 78% in the short arm (HR, 1.06; 90%CI, 0.86 to 1.31); the
10-year OS is 89% in the long arm and 88% in the short arm
(HR, 1.15[90% CI, 0.85 to 1.56]).

According to the Bayesian analysis, which is based on ob-
served data at 10 years, assuming a noninformative previous
distribution, the posterior probability that the short arm is

TABLE 1. Patient Baseline Characteristics

Characteristic Long Arm (A) (n 5 627) Short Arm (B) (n 5 627) Overall (N 5 1,254)

Age, years (at random assignment), No. (%)

<60 408 (65) 394 (63) 802 (64)

≥60 218 (35) 233 (37) 451 (36)

Age, years, median (range) 55 (25-78) 55 (28-78) 55 (25-78)

Menopausal status, No. (%)

Premenopausal 221 (35) 227 (36) 448 (36)

Postmenopausal 403 (64) 399 (64) 802 (64)

Pathologic stage, No. (%)

I 264 (42) 245 (39) 509 (41)

II 268 (43) 281 (45) 549 (44)

III 91 (15) 100 (16) 191 (15)

Positive lymph node, No. (%)

0 332 (53) 340 (54) 672 (54)

1-3 194 (31) 189 (30) 383 (30)

41 100 (16) 98 (16) 198 (16)

Hormone receptor status, No. (%)

Negative 199 (32) 201 (32) 400 (32)

Positive 427 (68) 426 (68) 853 (68)
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not inferior to the long one is 93.2, as shown in Appendix
Figure A1 (online only).

Subgroup analysis according to age, stage, nodal status, and
hormone receptor status is shown in Figure 2.

According to nodal status, the 10-year DFS and OS rates are
N0 patients 81% and 89% in the long, 85% and 95% in the
short arm, respectively; N1-3 patients 77% and 92% in the
long, 79% and 89% in the short arm, respectively; and N41
patients 63% and 84% in the long, 53% and 64% in the short
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arm, respectively (Figs 1C, 1E, 1G for DFS and Figs 1D, 1F, 1H
for OS).

DISCUSSION

After the impressive results of the pivotal trials showing that
1-year trastuzumabwas able to reduce the risk of relapse and
death by 34% and 33%,3 respectively, the new challenges
were how to improve over these results andhow to reduce the
biological and financial burden associated with 1-year
trastuzumab. For high-risk patients, new anti-HER2 ther-
apies have been successful to further improve prognosis.4-6

For patients at lower risk, two different strategies have been
pursued: de-escalated chemotherapy7-10 or shorter duration
of trastuzumab. In particular, the shorter trastuzumab du-
ration has been investigated through phase III randomized
trials on the basis of a noninferiority design. The PHARE11 and
the PERSEPHONE trials12 have compared 6-month trastu-
zumab to standard 1-year duration. The SOLD trial,13 simi-
larly to our ShortHER, has compared 9weeks of trastuzumab
to 1-year duration. With the exception of the PERSEPHONE
study,12 all these trials1,11,13,14 have failed the primary end
point of noninferiority, although, numerically, the differ-
ences between the 1-year arm and the experimental arms
wereminimal or very limited. Recently, these trials have been
meta-analyzed and a noninferiority has been demonstrated
for 6-month trastuzumab.15 Despite these data, shorter
trastuzumab administration is not recommended for any risk
category of patients with HER21 early BC.

In the present paper, we report, at a median follow-up of
9 years, the second coprimary end point OS and updated DFS,
for the entire patient population and for patients at different
risk according to the nodal status. At 10 years, the OS is 89%
with 1-year trastuzumab and 88% with 9-week trastuzu-
mab; the DFS is 77% with 1-year trastuzumab and 78% with
9-week trastuzumab. According to the risk categories on the
basis of the nodal status, DFS and OS are very similar for N0
and N1-3 patients, while there is a clear advantage in favor of
1-year trastuzumab for 41 positive nodes.

Importantly, it should be acknowledged that the ShortHER
trial has limited power (56%) to detect clinically meaningful
difference, as a result of limited number of accrual (half of
the number of patients that was initially established).

Do these data still have an impact on the management
of patients with HER21 early BC today when guidelines
recommend once perweek paclitaxel plus 1-year trastuzumab
for low-risk patients, non–anthracycline-based regimens
plus trastuzumab for 1 year for intermediate-risk patients,
and non–anthracycline-based regimens plus 1-year dual
blockadewith trastuzumab andpertuzumab for node-positive
disease or neoadjuvant chemotherapy plus dual blockade
(with the opportunity to switch to trastuzumabemtansine) for
high-risk patients?

The answer is probably no if all the patients with HER21
disease can receive 1-year trastuzumab. Unfortunately, this
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is not the case. In Western countries, a proportion of pa-
tients has to stop trastuzumab before 1 year for a variety of
reasons (up to 15% of the patients in pivotal trials) or
cannot start the treatment for financial reasons.16 The
figure is even more dismal if we look worldwide: according
to a recently published survey on essential anticancer drugs
aimed to finalize the WHO Essential Medicine List, tras-
tuzumab is available for only 15% of the patients living
in low-middle–income countries, while access to the
drug would imply catastrophic expenses for 68% of the
patients.17

In conclusion, at a median follow-up of 9 years, 9 weeks of
trastuzumab can guarantee 10-year DFS and OS rates of 78%
and 88%, respectively, which, statistically, cannot be
claimed as noninferior to the 77% DFS and 89%OS of 1-year
trastuzumab. Nevertheless, these long-term data can re-
assure clinicians in case of early discontinuation of adjuvant
trastuzumab (for any reason) in patients at low risk. Im-
portantly, these updated results might also have a role in
facilitating access to a less-expensive treatment to the
thousands of patients worldwide who cannot afford the cost
of 1-year trastuzumab.
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APPENDIX
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FIG A1. Bayesian analysis of posterior distribution of treatment on DFS. DFS, disease-free survival.
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