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b ICANS, Strasbourg, France 
c Department of Gynecology and Gynecologic Oncology, Kliniken Essen-Mitte, Essen, Germany 
d Department of Obstetrics and Gynecology, University Hospital, LMU Munich, Munich, Germany 
e Division of Breast Oncology, Istituto Nazionale Tumori, IRCCS, Fondazione G. Pascale, Naples, Italy 
f Asan Medical Center, University of Ulsan College of Medicine, Seoul, Republic of Korea 
g Oncology Hospital of St. Petersburg, St. Petersburg, Russia 
h Clinical Oncology Department, Cairo University, Cairo, Egypt 
i IQVIA RDS India Pvt Ltd, Bangalore, India 
j F. Hoffmann-La Roche Ltd., Welwyn, United Kingdom 
k F. Hoffmann-La Roche Ltd., Basel, Switzerland   

A R T I C L E  I N F O   

Keywords: 
Breast neoplasms 
Disease-free survival 
Follow-up studies 
Receptor ErbB2 
Safety 
Trastuzumab 

A B S T R A C T   

Aim: To report the final results of the 5-year follow-up of the non-randomized SafeHER Phase III study 
(NCT01566721) describing the safety, tolerability, and efficacy of subcutaneous (SC) trastuzumab alone and in 
combination with concurrent or sequential chemotherapy. 
Methods: Patients with human epidermal growth factor receptor 2 (HER2)-positive early breast cancer (EBC) with 
no prior anti-HER2 therapy were included. SC trastuzumab was administered every 3 weeks for 18 cycles as 
adjuvant therapy with or without chemotherapy (concurrent or sequential). The primary objective was overall 
safety and tolerability of SC trastuzumab; efficacy was a secondary objective. 
Results: No new safety signals were observed during the final evaluation. The majority of adverse events (AEs) 
were grade 1 or 2 across the chemotherapy subgroups. Treatment discontinuation due to AEs was 5.1% for the 
intent-to-treat (ITT) population and similar for all chemotherapy subgroups. The overall disease-free survival 
(DFS) 5-year event-free rate in the ITT population (n = 2573) was 86.6% (95% CI, 85.2%–87.9%) with a median 
follow-up of 72 months. Based on chemotherapy timing, the no (n = 235), concurrent (n = 1533), and sequential 
(n = 805) chemotherapy subgroups had DFS 5-year event-free rates (95% CI) of 88.5% (83.4%–92.2%), 88.4% 
(86.6%–89.9%), and 82.6 (79.7%–85.2%), respectively. 
Conclusions: The 5-year follow-up analysis of the SafeHER trial demonstrating that SC trastuzumab has an 
acceptable safety profile, including cardiac toxicity, and efficacy for the treatment of HER2-positive EBC with 
and without chemotherapy, corresponding with historical data with trastuzumab.   

1. Introduction 

Trastuzumab (Herceptin® [H]) is a humanized monoclonal antibody 
directed against the extracellular domain of the human epidermal 

growth factor receptor 2 (HER2) indicated for treatment of patients with 
HER2-positive metastatic breast cancer (MBC; first approved 1998), 
HER2-positive early breast cancer (EBC; approved 2005), and HER2- 
positive metastatic gastric cancer (approved 2010) [1–4]. Patients 
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with HER2-positive EBC frequently require extensive treatment 
including surgery, neoadjuvant/adjuvant chemotherapy, hormonal 
therapy, radiotherapy, and HER2-targeted therapy [4]. 

A subcutaneous (SC) formulation (H SC) comprising 600 mg of 
trastuzumab plus recombinant human hyaluronidase (rHuPH20) [5] is 
currently approved in >100 countries for HER2-positive breast cancer 
and is given every 3 weeks (q3w) for 18 cycles to treat HER2-positive 
EBC [6]. The H SC dose was based on a pharmacokinetic bridging 
approach that aimed to achieve noninferior trastuzumab serum trough 
concentration compared with trastuzumab administered intravenously 
(H IV) [7]. Population modeling and simulation showed that a fixed 
trastuzumab SC 600-mg dose q3w would be comparable with H IV q3w 
administration. The HannaH study, a Phase III, randomized, open-label 
study for women with HER2-positive EBC, validated that the pharma
cokinetic profile and efficacy of H SC was noninferior to those of H IV 
and had a similar safety profile to H IV [8,9]. 

The SafeHER trial (Safety and Tolerability Study of Assisted and Self- 
Administered Subcutaneous [SC] Herceptin [Trastuzumab] as Adjuvant 
Therapy in Early Human Epidermal Growth Factor Receptor 2 [HER2]- 
Positive Breast Cancer; NCT01566721) was a Phase III, prospective, 2- 
cohort, nonrandomized, multicenter, multinational, open-label study, 
and the largest study (>2500 treated patients) to investigate H SC to 
date [10]. H SC was administered q3w for 18 cycles as adjuvant therapy 
with (concurrent or sequential) or without chemotherapy for 
HER2-positive EBC [10]. Results from the SafeHER primary analysis 
provided no new safety signals, and the H SC adjuvant profile was 
consistent with the known trastuzumab adjuvant profile for patients 
who had completed the safety follow-up [10]. 

The SafeHER trial included a subgroup of patients with HER2- 
positive EBC who received H SC without chemotherapy. Emerging evi
dence has suggested that some patients do not receive sufficient benefit 
from additional chemotherapy necessary to offset toxicities. Therefore, 
the development of approaches to distinguish patients who are likely to 
benefit from less or no chemotherapy is necessary [11]. Here the final 
results of the 5-year follow-up of the SafeHER Phase III study describing 
the safety, tolerability, and efficacy of H SC alone and in combination 
with concurrent or sequential chemotherapy are reported. 

2. Methods 

2.1. Patients 

The inclusion criteria and study design were previously reported by 
Gligorov et al. [10]; however, key points are summarized. Key eligibility 
criteria included HER2-positive EBC (clinical stage I− IIIC), Eastern 
Cooperative Oncology Group performance status of 0 or 1, intact thigh 
skin, baseline left ventricular ejection fraction (LVEF) ≥55%, and no 
prior anti-HER2 therapy. Key exclusion criteria are included in the 
supplemental methods. 

2.2. Study design 

Eligible patients were allocated to Cohort A or B at the investigator’s 
discretion, depending on availability of the cohort’s recruitment (Fig. 1). 
Patients in Cohort A received H SC 600 mg via assisted administration 
using conventional handheld syringes with hypodermic needles. Pa
tients in Cohort B received H SC 600 mg presented in a single-use in
jection device (SID). Patients were followed up for cancer recurrence 
and survival until the study end, with a duration of follow-up of ≥5 years 
after last study treatment. Supplemental methods include additional 
study design information. 

2.3. Study objectives 

The primary objective was to assess the overall safety and tolerability 
of H SC in patients with HER2-positive EBC. Secondary objectives 
included efficacy (disease-free survival [DFS] and overall survival [OS]) 
for both cohorts and patient satisfaction with H SC administration using 
the SID (patients in Cohort B who opted for self-administration of the 
study drug). 

2.4. Assessments 

Adverse events (AEs) and serious AEs (SAEs) were recorded/graded 
according to National Cancer Institute Common Terminology criteria for 
Adverse Events 4.0 (NCI-CTCAE 4.0) and congestive heart failure, ac
cording to the NCI-CTCAE 4.0 and the New York Heart Association 
functional classification (supplemental methods). The final analyses 
that included updated safety, DFS, and OS were performed when the last 
patient was followed for ≥5 years (last patient last visit: February 19, 
2020). DFS and OS were analyzed as time-to-event variables. Analyses 
by timing of chemotherapy were also explored for safety and efficacy. 

3. Results 

3.1. Patient demographics and disposition 

All patients were included in the intent-to-treat (ITT) population (n 
= 2573) and received H SC with no chemotherapy (n = 235) or H SC 
with chemotherapy concurrently (n = 1533) or sequentially (n = 805) at 
the enrolling investigators’ discretion (Table 1). Patients who received 
≥1 dose of H SC were included in the safety population (n = 2569) and 
received no (n = 233), concurrent (n = 1533), or sequential (n = 803) 
chemotherapy. 

Of the patients in the ITT population, 90.1% of patients completed 
treatment according to protocol (Table 1). For patients receiving no, 
concurrent, or sequential chemotherapy, 88.1%, 90.9%, and 89.2% 
completed treatment according to protocol, respectively (Table 1). AEs 
(5.1%) were the most common reason for treatment discontinuation in 

Fig. 1. Study design of SafeHER (ITT population). EBC, early breast cancer; H, trastuzumab; ITT, intent-to-treat; q3w, every 3 weeks; SC, subcutaneous; SID, single- 
use injection device. * Depending on availability of cohorts. † H SC was administered in the neoadjuvant phase for 44 patients (Cohort A, n = 20; Cohort B, n = 24). 
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the ITT population. 
Patients in the ITT population were more likely to be < 70 years old 

(89.9%) and White (76.8%; Table 2). The majority of patients had 

invasive ductal carcinoma (92.3%), and tumors that were negative for 
the estrogen receptor (61.2%) and positive for the progesterone receptor 
(50.1%). The no chemotherapy subgroup included a higher proportion 

Table 1 
Patient disposition from treatment during follow-up of SafeHER (ITT population)a.  

Patient follow-up Overall N = 2573 No chemotherapy n = 235 Concurrent chemotherapy n = 1533 Sequential chemotherapy n = 805 

Completed treatment according to protocol, n (%) 
Yes 2319 (90.1) 207 (88.1) 1394 (90.9) 718 (89.2) 
No 254 (9.9) 28 (11.9) 139 (9.1) 87 (10.8) 
Reason patient discontinued treatment, n (%) 
AEs 130 (5.1) 13 (5.1) 73 (4.8) 44 (5.5) 
Withdrew consent 36 (1.4) 8 (3.4) 15 (1.0) 13 (1.6) 
Disease progression/disease recurrence 50 (1.9) 3 (1.3) 27 (1.8) 20 (2.5) 
Lack of compliance 5 (0.2) 0 2 (0.1) 3 (0.4) 
Otherb 33 (1.3) 4 (1.7) 22 (1.4) 7 (0.9) 

AE, adverse event; ITT, intent-to-treat. 
a Percentages are based on the overall number of patients in each group. 
b Other includes pregnancy, investigator/sponsor decision, protocol violations, failure of inclusion criteria, and immobility. 

Table 2 
Patient demographics and tumor characteristics of SafeHER (ITT population).  

Characteristics, n (%) Overall N = 2573 No chemotherapy n = 235 Concurrent chemotherapy n = 1533 Sequential chemotherapy n = 805 

Age, years 
<70 years 2312 (89.9) 154 (65.5) 1416 (92.4) 742 (92.2) 
≥70 years 261 (10.1) 81 (34.5) 117 (7.6) 63 (7.8) 
Race, n (%) 
White 1977 (76.8) 199 (84.7) 1179 (76.9) 599 (74.4) 
Black 31 (1.2) 0 17 (1.1) 14 (1.7) 
Asian 378 (14.7) 25 (10.6) 183 (11.9) 170 (21.1) 
Other 89 (3.5) 5 (2.1) 69 (4.5) 15 (1.9) 
N/A 89 (3.5) 6 (2.6) 76 (5.0) 7 (0.9) 
Unknown 9 (0.3) 0 9 (0.6) 0 
Breast cancer type, n (%) 
Ductal 2376 (92.3) 212 (90.2) 1424 (92.9) 740 (91.9) 
Lobular 94 (3.7) 12 (5.1) 50 (3.3) 32 (4.0) 
Inflammatory 5 (0.2) 0 4 (0.3) 1 (0.1) 
Other 96 (3.7) 10 (4.3) 54 (3.5) 32 (4.0) 
Unknown 2 (0.1) 1 (0.4) 1 (0.1) 0 
ER status, n (%) 
Negative 1574 (61.2) 171 (72.8) 940 (61.3) 463 (57.5) 
Positive 956 (37.2) 57 (24.3) 579 (37.8) 320 (39.8) 
Missing 43 (1.6) 7 (3.0) 14 (0.9) 22 (2.7) 
PR status, n (%) 
Negative 1153 (44.8) 123 (52.3) 697 (45.5) 333 (41.4) 
Positive 1288 (50.1) 90 (38.3) 782 (51.0) 416 (51.7) 
Missing 132 (5.1) 22 (9.4) 54 (3.5) 56 (7.0) 
TNM classification at diagnosis (primary tumor), n (%) 
T0 0 0 0 0 
T1 1254 (48.7) 166 (70.6) 724 (47.2) 364 (45.2) 
T2 1037 (40.3) 60 (25.5) 638 (41.6) 339 (42.1) 
T3 191 (7.4) 5 (2.1) 118 (7.7) 68 (8.4) 
T4 76 (3.0) 3 (1.3) 45 (2.9) 28 (3.5) 
TX 7 (0.3) 0 4 (0.3) 3 (0.4) 
Unknown 8 (0.3) 1 (0.4) 4 (0.3) 3 (0.4) 
Lymph node status, n (%) 
N0 1416 (55.0) 188 (80.0) 759 (49.5) 469 (58.3) 
N1 742 (28.8) 35 (14.9) 500 (32.6) 207 (25.7) 
N2 271 (10.5) 6 (2.6) 181 (11.8) 84 (10.4) 
N3 124 (4.8) 2 (0.9) 82 (5.3) 40 (5.0) 
NX 12 (0.5) 3 (1.3) 7 (0.5) 2 (0.2) 
Unknown 8 (0.3) 1 (0.4) 4 (0.3) 3 (0.4) 
Distant metastasis, n (%) 
M0 2565 (99.7) 234 (99.6) 1529 (99.7) 802 (99.6) 
M1 0 0 0 0 
MX 0 0 0 0 
Unknown 8 (0.3) 1 (0.4) 4 (0.3) 3 (0.4) 
Low-risk populationa 

Yes 301 (11.7) 86 (36.6) 130 (8.5) 85 (10.6) 
No 2272 (88.3) 149 (63.4) 1403 (91.5) 720 (89.4) 
Active medical history, n (%)b 1699 (66.0) 180 (76.6) 1035 (67.5) 484 (60.1) 

ER, estrogen receptor; ITT, intent-to-treat; M, distant metastasis; N, regional lymph nodes; N/A, not available; PR, progesterone receptor; T, primary tumor. 
a Defined as patients with a tumor size ≤1 cm and no nodal involvement at baseline. 
b Defined as patients with ongoing medical conditions at the start of the study. 
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of patients ≥70 years of age (34.5%) compared with the concurrent and 
sequential chemotherapy subgroups (7.6% and 7.8%, respectively). 
Overall, 11.7% of patients included in the study were considered low 
risk, defined as patients with a tumor size ≤1 cm and no nodal 
involvement at baseline. An increased percentage of patients who did 
not receive chemotherapy (36.6%) were considered low risk compared 
with patients who received concurrent or sequential chemotherapy 
(8.5% and 10.6%, respectively). Patients who did not receive chemo
therapy had tumors that were considered lower grade based on tumor 
size and nodal involvement (Table 2). Patients in the no chemotherapy 
subgroup had lower rates of estrogen receptor– and progesterone 
receptor–positive tumors (24.3% and 38.3%) compared with the 
chemotherapy subgroups (concurrent: 37.8% and 51.0%; sequential: 
39.8% and 51.7%). The no chemotherapy subgroup had the greatest 
percentage of patients with an active medical history (76.6%), defined 
as patients with ongoing medical conditions at the start of the study, 
compared with patients who received chemotherapy (concurrent: 
67.5%; sequential: 60.1%). 

3.2. Safety 

Drug exposure was comparable across all chemotherapy subgroups 
in the safety population, with a planned 18-cycle treatment regimen. 
The overall median (range) number of cycles was 18 (1–18) for the no 
chemotherapy subgroups and 18 (1–19) for both chemotherapy sub
groups. Multiple events of the same CTC grade were counted only once 
in that CTC grade. However, patients could be counted more than once 
overall. The majority of AEs were Grade 1 or 2 for the overall safety 
population and across the chemotherapy subgroups (Table 3), and no 
new safety signals were observed for H SC. Grade 1 or 2 AEs occurred in 
85.7% and 66.9% of patients in the safety population. When assessed by 
timing of chemotherapy, Grade 1 or 2 AEs occurred in 85.8% and 64.4% 
of patients in the safety population who did not receive chemotherapy, 
91.7% and 74.8% of patients who received concurrent chemotherapy, 
and 74.3% and 52.7% of patients who received sequential chemo
therapy. Despite an increased proportion of Grade ≤3 AEs for patients 
who received no vs sequential chemotherapy, AEs did not result in 
increased discontinuation (Table 1). Grade ≥3 AEs occurred in 33.0% 
(none), 38.5% (concurrent), and 21.0% (sequential) of patients, 
respectively (Table 3). Overall, incidences of Grade 4 or 5 AEs were low 
(4.8%). 

SAEs occurred in 542 (20.6%) patients in the safety population 
(Table 3). When evaluated by timing of chemotherapy, 65 (27.9%) pa
tients receiving no chemotherapy, 354 (23.1%) patients receiving con
current chemotherapy, and 123 (15.3%) patients receiving sequential 
chemotherapy experienced SAEs. Cardiac AEs were reported by 20.6% 
of patients overall, with 5.3% of patients experiencing significant car
diac AEs. Significant cardiac AEs occurred in 4.3% (none), 5.2% 

(concurrent), and 5.9% (sequential) of patients in the safety population. 
The event-free rate at 5 years for LVEF in the safety population based on 
rates of clinical indication was 95.0% for patients who received no 
chemotherapy, and 92.7% and 92.6% for patients who received con
current or sequential chemotherapy, respectively. Deaths due to AEs 
occurred in 1.5% of patients in the safety population, where 3.0% of 
patients received no chemotherapy, 1.2% of patients received concur
rent chemotherapy, and 1.5% of patients received sequential chemo
therapy. These deaths occurred during the follow-up period and were 
unrelated to the study drug. 

3.3. Efficacy 

The overall median duration of follow-up was 71.7 months (95% CI, 
71.7–71.8 months). For DFS, the overall 5-year event-free rate in the ITT 
population was 86.6% (95% CI, 85.2%–87.9%; Fig. 2A; Table 4). The 
most commonly reported events were distant (8.9%) and local (2.7%) 
recurrences. When DFS was assessed based on timing of chemotherapy 
in the ITT population, the 5-year event-free rates (95% CI) were 88.5% 
(83.4%–92.2%) for the no chemotherapy subgroup, 88.4% (86.6%– 
89.9%) for the concurrent chemotherapy subgroup, and 82.6% (79.7%– 
85.2%) for the sequential chemotherapy subgroup (Fig. 2; Table 4). 
Assessment of DFS in patients ≥70 years of age resulted in numerically 
lower DFS (95% CI) for patients in all 3 chemotherapy subgroups (none: 
82.0% [71.0%–89.2%], concurrent: 86.1% [77.7%–91.6%] and 
sequential: 72.6% [59.1%–82.3%]; Table 4). 

The 5-year OS rate was 93.5% (95% CI, 92.4%–94.4%) in the ITT 
population (Fig. 3A; Table 5). Twelve (5.1%), 98 (6.4%), and 68 (8.4%) 
deaths occurred in the survival analysis in the no, concurrent, and 
subsequent chemotherapy subgroups, respectively (Fig. 3; Table 5). 

4. Discussion 

The final analysis of the SafeHER Phase III study with a median 
follow-up of 72 months demonstrated that the safety and tolerability of 
H SC 600 mg q3w for patients with HER2-positive EBC was maintained 
and remained consistent with those reported in the primary analysis 
[10] and with H IV [9,12]. The 5-year follow-up established the reli
ability of H SC and provided the framework for the development of other 
SC formulations (i.e., fixed-dose formulation of pertuzumab and tras
tuzumab with recombinant human hyaluronidase for SC use; approved 
in June 2020) [13,14]. 

For Grade ≤3 AEs, H SC administered without chemotherapy 
exhibited a safety profile in between that of H SC administered with 
chemotherapy concurrently and sequentially. However, patients who 
received no chemotherapy exhibited the lowest proportion of discon
tinuations due to AEs, which suggests that the AEs were manageable. 
Patients who received H SC with no chemotherapy experienced a higher 

Table 3 
Summary of AEs (safety population).  

AEs, n (%) Overall N = 2569 No chemotherapy n = 233 Concurrent chemotherapy n = 1533 Sequential chemotherapy n = 803 

AEs (any grade)a 2334 (90.9) 214 (91.8) 1458 (95.1) 662 (82.4) 
Grade 1 2202 (85.7) 200 (85.8) 1405 (91.7) 597 (74.3) 
Grade 2 1719 (66.9) 150 (64.4) 1146 (74.8) 423 (52.7) 
Grade 3 713 (27.8) 66 (28.3) 506 (33.0) 141 (17.6) 
Grade 4 85 (3.3) 4 (1.7) 66 (4.3) 15 (1.9) 
Grade 5 38 (1.5) 7 (3.0) 19 (1.2) 12 (1.5) 
SAEs 542 (21.1) 65 (27.9) 354 (23.1) 123 (15.3) 
Cardiac AEs 529 (20.6) 41 (17.6) 337 (22.0) 151 (18.8) 
Significant cardiac AEsb 136 (5.3) 10 (4.3) 79 (5.2) 47 (5.9) 

AE, adverse event; CTC, common terminology criteria; SAE, serious adverse event. 
a If a patient had multiple events of the same CTC grade, relationship or outcome, then they were counted only once in that CTC grade relationship or outcome. 

However, patients could be counted more than once overall. 
b Significant cardiac AEs were defined as all cardiac events that were serious, Grade ≥3, New York Heart Association Class ≥ III, or leading to discontinuation of 

study medication. 
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Fig. 2. Final analysis of DFS of SafeHER for the (A) entire ITT population, (B) no chemotherapy subgroup, (C) concurrent chemotherapy subgroup, and (D) 
sequential chemotherapy subgroup. DFS, disease-free survival; ITT, intent-to-treat. 
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5-year event-free rate of LVEF events (95.0%) compared with patients 
who received concurrent (92.7%) or sequential (92.6%) chemotherapy, 
which suggests that this regimen may offer some advantage for patients 
at risk for cardiac toxicity. Low proportions (<6%) of significant cardiac 
AEs were observed for all chemotherapy subgroups. The final safety 
results demonstrated that cardiac safety was maintained over time, and 
no late signs of cardiac toxicity were discovered. 

Although the main objective of the study was to further evaluate the 
safety of the SC formulation of trastuzumab, the final survival outcomes 
were immature when the previous interim analyses were published. 
Therefore, the final efficacy results of the SafeHER trial indicated a 
survival benefit of H SC over 5 years, which is in accordance with the 
totality of evidence with H in this setting. Previous studies have shown 
that some patients may not receive substantial benefits from the addi
tion of chemotherapy, and the de-escalation of chemotherapy is an 
ongoing topic of discussion and evaluation [11]. While the SafeHER trial 
included patients who did not receive chemotherapy, the number of 
patients was small (n = 235), and this subgroup had a higher percentage 
of patients considered low risk compared with the overall ITT popula
tion (36.6% vs 11.7%). When DFS was analyzed for low-risk patients, 
the 5-year DFS (95% CI) for patients who received H SC with no 
chemotherapy was 93.7% (85.4%–97.3%). The DFS for those who 
received H SC with concurrent and sequential chemotherapy was 98.3% 
(93.6%–99.6%) and 90.1% (81.2%–94.9%), respectively. A single-group 
study of the less-toxic paclitaxel and trastuzumab regimen by Tolaney 
et al. in patients with small, node-negative, HER2-positive breast cancer, 
showed a 5-year DFS of 96.3% (95% CI, 44.4%–98.2%) [15,16]. These 
results demonstrated a low risk of recurrence with a less toxic regimen; 
however, a trastuzumab monotherapy arm was not included. Nonethe
less, this study supports low toxicity-based chemotherapy regimens for 
patients with small tumors and no nodal involvement. Interestingly, DFS 
seemed comparable to the SafeHER low-risk population treated with H 
SC monotherapy. This may support the need for further investigation via 
a prospective clinical study with trastuzumab H SC monotherapy as a 
treatment option. 

The RESPECT trial evaluated DFS in patients 70–80 years of age with 
surgically treated HER2-positive invasive breast cancer who received 
trastuzumab monotherapy vs trastuzumab plus chemotherapy. Second
ary endpoints included AEs and health-related quality of life [17]. The 
3-year DFS was 89.5% with trastuzumab monotherapy vs 93.8% with 
trastuzumab and chemotherapy (hazard ratio, 1.36; 95% CI, 0.72–2.58; 
P = 0.56) [17]. Although the primary objective of noninferiority for 
trastuzumab monotherapy was not met, trastuzumab monotherapy 
demonstrated a favorable 3-year DFS with fewer AEs and a more 
favorable health-related quality of life. Studies evaluating trastuzumab 
monotherapy in older populations [18] and/or those with low-grade 
tumors [19] showed favorable DFS, suggesting that additional assess
ments of chemotherapy de-escalation strategies, including 
HER2-targeted therapies only, for the treatment of HER2-positive EBC 
are warranted to identify candidates who may benefit from a 
chemotherapy-free regimen. 

There were limitations of the SafeHER trial. Patients were not 
randomly allocated to the chemotherapy subgroups. Instead, chemo
therapy regimens were left to the discretion of treating physicians, and 
physicians often preferred the no chemotherapy option for patients with 
tumors with a better prognosis. The no chemotherapy subgroup con
tained a small number of patients (n = 235) and was limited to ≤10% of 
the total study population per protocol. For all chemotherapy sub
groups, the percentages of patients who experienced an event were 
small, resulting in wide CIs. This was a single-arm safety study that 
lacked a traditional control arm. 

The 5-year follow-up analysis of the SafeHER Phase III trial 
demonstrated that H SC has an acceptable safety profile, including 
cardiac toxicity, and efficacy for the treatment of HER2-positive EBC 
with and without chemotherapy in keeping with historical trastuzumab 
data. Additional studies are warranted to further evaluate the efficacy of 
a chemotherapy-free regimen and dual HER2 blockade with a fixed 
dose combination of pertuzumab and trastuzumab to increase the DFS 
to >90% in an older or low-risk population of patients with HER2- 
positive EBC. 
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Table 4 
Disease-free survival of SafeHER (ITT population) and by timing of 
chemotherapy.  

Disease-free survival Patients with events, 
n (%) 

Event-free rate at 5 years 
(95% CI) 

ITT population, N ¼ 2573 2213 (86.0) 86.6% (85.2%–87.9%) 
Overall 
No chemotherapy, n = 235 27 (11.5) 88.5% (83.4%–92.2%) 
Concurrent chemotherapy, n 
= 1533 

193 (12.6) 88.4% (86.6%–89.9%) 

Sequential chemotherapy, n 
= 805 

140 (17.4) 82.6% (79.7%–85.2%) 

Including SPM 
No chemotherapy, n = 235 43 (18.3) 82.1% (76.2%–86.6%) 
Concurrent chemotherapy, n 
= 1533 

246 (16.0) 85.3% (83.4%–87.0%) 

Sequential chemotherapy, n 
= 805 

166 (20.6) 79.6% (76.5%–82.3%) 

Low-risk populationa, n ¼ 301 
No chemotherapy, n = 86 6 (7.0) 93.7% (85.4%–97.3%) 
Concurrent chemotherapy, n 
= 130 

2 (1.5) 98.3% (93.6%–99.6%) 

Sequential chemotherapy, n 
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10 (11.8) 90.1% (81.2%–94.9%) 

≥70 years of age, n ¼ 261 
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ITT, intent-to-treat; SPM, secondary primary malignancy. 
a Defined as patients with a tumor size ≤1 cm and no nodal involvement at 

baseline. 
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Fig. 3. Final analysis of OS of SafeHER for the (A) entire ITT population, (B) no chemotherapy subgroup, (C) concurrent chemotherapy subgroup, and (D) sequential 
chemotherapy subgroup. ITT, intent-to-treat; OS, overall survival. 
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2395 (93.1) 93.5% (92.4%– 94.4%) 
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98 (6.4) 94.4% (93.0%–95.5%) 

Sequential chemotherapy, n 
= 805 

68 (8.4) 91.2% (88.9%–93.1%) 

ITT, intent-to-treat. 

J. Gligorov et al.                                                                                                                                                                                                                                

https://doi.org/10.1016/j.breast.2022.03.001
https://doi.org/10.1016/j.breast.2022.03.001
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref1
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref1
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref1
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref2
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref2
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref3
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref3
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref3
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref4
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref4
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref4
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref5
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref5
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref5
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref6
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref6
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref7
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref7
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref7
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref7
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref8
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref8
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref8
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref8
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref9
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref9
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref9
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref9
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref10
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref10
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref10
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref10
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref11
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref11
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref11
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref12
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref12
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref12
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref12
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref13
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref13
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref13
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref13
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref14
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref14
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref14
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref14
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref14
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref15
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref15
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref15
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref16
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref16
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref16
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref16
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref17
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref17
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref17
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref18
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref18
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref18
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref19
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref19
http://refhub.elsevier.com/S0960-9776(22)00042-X/sref19

	Safety and efficacy of adjuvant subcutaneous trastuzumab in human epidermal growth factor receptor 2-positive early breast  ...
	1 Introduction
	2 Methods
	2.1 Patients
	2.2 Study design
	2.3 Study objectives
	2.4 Assessments

	3 Results
	3.1 Patient demographics and disposition
	3.2 Safety
	3.3 Efficacy

	4 Discussion
	Data sharing statement
	Author contributions
	Declaration of competing interest
	Acknowledgments
	Appendix A Supplementary data
	References


