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Abstract. Background/Aim: HER2-positive breast cancers
eventually relapse in about one third of patients. Is anti-HER2-
directed therapy with Herceptin® (trastuzumab) effective in re-
treatment? Between 2008 and 2018, 216 patients with recurrent
HER2-positive breast cancer (BC) were re-treated with
Herceptin (HER) during first-line therapy. This study assessed
the effectiveness and tolerability of re-treatment with HER.
Patients and Methods: After approval from Ethical committee,
the NIS was conducted according to German Drug Act. Re-
treatment with HER was documented at routine visits starting
with a basic observational period of maximum 12 months and
a follow-up period of maximum additional four years. Results:
HER2-positive BC relapsed after a median of 36.5 months
(mos). Patients were re-treated with HER +/— chemotherapy
+/— endocrine therapy. HER-containing regimens resulted in
median progression-free survival (mPFS) of 12.7 (95%CI=10.5-
14.8) mos and overall survival (OS-2) of 31.6 mos
(95%CI1=28.8-38 4) since recurrence diagnosis. Differentiation
of recurrence types (local, visceral, non-visceral) unfolded
worst prognosis for patients with visceral metastases. Cardiac
monitoring within this non-interventional study (NIS) did not
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result in new safety concerns. Conclusion: Re-therapy with HER
in the first-line setting of advanced HER2-positive breast cancer
is effective and without unexpected or intensified adverse events.

HER2-positive breast cancer is known to be aggressive and
has a worse prognosis than HER2-negative forms of breast
cancer (1-3). Therefore, patients with successful neo- and/or
adjuvant therapies are at risk to eventually relapse. Risk
factors for breast cancer recurrence like negative hormone
receptor status, nuclear grade, or central nervous system
(CNS) progression have been described (4). In 2000,
Herceptin® (trastuzumab) was granted approval for the
treatment of advanced HER2-positive breast cancer, based
on the outcomes of several pivotal trials (5-7). Six years
later, adjuvant and after another 3 years neo-adjuvant
treatment with Herceptin (HER) was approved by the
European medical authority (EMA) (8-10). Recurrence of
HER2-positive breast cancer represents a special clinical
condition within the advanced treatment situation.
Usefulness of HER within this clinical situation was
investigated and confirmed by the results of RHEA-study
(11). After approval, therapies are administered in the day-
to-day routine where the treatment population is less well
defined. Therefore, this non-interventional study (NIS)
investigated how results from clinical studies on the safety
and efficacy of HER in HER2-positive breast cancer
translate into routine clinical practice. Our goal was to
evaluate re-treatment with HER in patients with recurrent
HER?2-positive breast cancer treated in clinics and outpatient
practices in a real world (RW)-setting. Parameters of primary
interest were effectiveness, cardiac and overall safety.
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Results of this NIS are matched with findings from the
controlled RHEA study (11) and further outcomes for
patients in the advanced treatment setting of HER2-positive
breast cancer (1-3).

Patients and Methods

Between October 2008 and January 2013, 216 evaluable patients
(analysis population, AP) with recurrent HER2-positive breast
cancer in palliative first-line treatment were recruited in 122
gyneco-oncological practices or clinics throughout Germany. The
AP reflects a patient population representative for the German
patient care in the recurrent treatment setting. All participating
patients provided their informed consent to participate in this NIS.
Pre- or post-menopausal patients after effective anti-HER?2 therapy
with trastuzumab, with either local or metastatic disease recurrence
and with adequate cardiac status were included into this
observational study. Approval for this NIS with trial number
ML21589 was obtained from the ethical committee of the
University of Frankfurt/Main. No further formal specifications were
made in terms of diagnosis, therapy, choice of therapeutic regimen,
tumor assessment intervals or methods, as documentation of clinical
day-to-day routine was gathered. The planned patient number of 250
recruited patients was based on an estimated progression-free
survival (PFS) calculation referring to results of clinical trials (1) in
the first line treatment of metastatic HER2-positive breast cancer,
including an estimated loss-to-follow-up of about 20% (expected
accuracy of the 95%CI for median PFS=6+1 months).

Basic observational interval comprised 12 months with a follow-
up period of up to 4 years — resulting in about 5 years of
observation. Attention was paid to the length of the interval between
the first anti-HER2-treatment and the onset of first-line trastuzumab
therapy [disease free survival (DFS)], duration of this re-therapy,
therapy combinations and regimens used and reasons for the
respective choices.

The primary effectiveness parameter was PFS under the condition
of locally recurrent or metastatic HER2-positive breast cancer,
specifically defined as time from diagnosis of local recurrent
tumor/distant metastasis, leading to initiation of anti-HER?2 re-therapy
with HER until anew progression or death due to any cause. Patients
without an event (PD or death) before change of therapy or at the end
of study participation were censored using the earliest date of either
“date of change of therapy” or “’date of last patient contact” or “date
of last documented dose of Herceptin”. Other parameters of interest
were overall survival (OS), defined from initial tumor resection to
death from any cause, and specifically for this observational study
0OS-2, defined as time from diagnosis of recurrence or metastasis to
death of any cause, and overall response rate (ORR). Treatment
modalities and combinations, treatment duration and modification
within the special situation of a re-therapy setting as well as further-
line therapies were documented. The NIS collected adverse events (as
of 2014 in part retroactively) and adverse drug reactions under daily
clinical routine to possibly detect unknown or rare AEs.

All parameters were analyzed descriptively. Categorical variables
are presented with absolute and relative frequencies; continuous
variables with mean, standard deviation, minimum, median,
maximum, and corresponding 95% confidence interval (CI) where
applicable. Time-to-event endpoints including PFS, OS, and OS-2
were estimated by using the Kaplan-Meier method (12) to present
time-to-event data together with the number of censored cases as well
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as quartiles, rates, and corresponding 95%CI. A multivariable logistic
regression analysis and a multivariable Cox regression analysis were
performed for the AP to identify potential factors (patient or tumor
characteristics) affecting the clinical response rate (13).

Description of the retrospectively collected DFS between first-
line therapy and recurrence, PFS, OS, OS-2, as well as cardiac and
non-cardiac side effects and safety parameters based on patient
characteristics and prognostic factors will be presented and
discussed within this manuscript.

Results

Patients. First patient was included in October 2008, while
the last patient’s last visit occurred in January 2018. A total
of 325 patients were screened, with 86 patients failing the
screening procedure and 239 patients being enrolled in the
study. Cardiac unimpaired patients with relapsing or recurrent
HER2-positive breast cancer, that had successfully been
treated with HER for early breast cancer and had not yet
received any chemotherapeutic treatment against their disease
recurrence, were eligible. Twenty-three patients were
excluded from the AP (n=216) on which the results are
presented. Reasons for exclusion were chemotherapy for
advanced disease before HER (n=11), no prior systemic
therapy with HER (n=3), therapeutic setting inadequate (n=2)
or other violations of inclusion/exclusion criteria (n=7).

Table I depicts the baseline patient characteristics at
primary diagnosis for the total population and for the
subgroups according to the therapeutic regimen received
during the NIS. HER2-positive receptor status was
documented for all patients, hormone receptor status was
positive in 54.6% of the AP, median age was 56.1 years
(range=22.3-85.3 years). Half of the patients had one or
more comorbidities, 88% had an invasive ductal tumor, 36%
with a DCIS component (Table I).

Retrospective data collection with respect to treatment of
HER?2-positive early breast cancer. All patients underwent
surgery [189 (87.5%) RO resection] (Table 1), 186 (86.1%)
received radiotherapy, 141 (65.3%) of the 216 patients were
treated with adjuvant chemotherapy, 106 (49.1%) received
adjuvant endocrine therapy. A total of 205 (94.9%) patients
received HER in the adjuvant setting (Table II), including
those with maintenance from neo-adjuvant treatment.
Derived from retrospective data collection, median left
ventricular ejection fraction (LVEF) remained stable with a
median of 65% and 65%, or a mean of 65.7% and 64.4%
before and after treatment of early breast cancer with HER,
respectively.
Treatment patterns. The median duration (95%C]I) of the total
observational period within this NIS was 59.3 mos
(range=57.3-59.9 mos). HER re-treatment due to progression
of HER2-positive breast cancer was initiated after a median
DFS of 36.5 mos (range=8.0-135.1 mos). The decision for
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Table 1. Baseline characteristics at study entry and according to first-line palliative treatment regimen (AP).

Total
n=216

Parameter

HER mono
re-therapy
n=36

Taxanes Endocrine Other CTx CTx and
n=51 therapy n=74 endocrine therapy
n=35 n=20

Age (years), 56.1 (22.3; 85.3)

Median, (min; max)

574 (32.5;85.3)

58.0 (36.5; 79.5)

49.0 (31.4;78.2)

574 (29.0; 83.4)

55.1 (22.3;75.8)

BMI (kg/m2) n= 215 35 51 35 74 20
Median, (min; max) 25.8 (16.3; 45.6) 250 (16.7,43.7) 259 (19.0;36.7) 25.7(19.6;422) 26.1 (16.3;44.6) 27.1(19.3;45.6)
Comorbidities/ 108 (50.0) 15 (41.7) 31 (60.8) 16 (45.7) 37 (50.0) 9 (45.0)
>1 comorbidity, n (%)
Charlson comorbidity
index, n (%)
0 169 (78.2) 25 (69.4) 44 (86.3) 30 (85.7) 54 (73.0) 16 (80.0)
1 27 (12.5) 7(19.4) 6 (11.8) 3 (8.6) 9(12.2) 2 (10.0)
2 14 (6.5) 3(8.3) 1(2.0) 2(5.7) 7(9.5) 2 (10.0)
3 5(2.3) 1(2.8) 0 0 3(4.1) 1(5.0)
4 1(0.5) 0 0 0 1(14) 0
Location of the
primary tumor, n (%)
Left 111 (51.4) 17 (47.2) 23 (45.1) 23 (65.7) 42 (56.8) 6 (30.0)
Right 98 (45.4) 16 (44.4) 27 (52.9) 11 (314) 32 (432) 12 (60.0)
Bilateral 7(3.2) 3(8.3) 1(2.0) 1(2.9) 0 2 (10.0)
Tumor histology,
n (%) Invasive ductal 190 (88.0) 30 (83.3) 46 (90.2) 30 (85.7) 65 (87.8) 19 (95.0)
Invasive lobular 6 (2.8) 0 0 3 (8.6) 34.1) 0
Infl. breast cancer 9(4.2) 5(13.9) 1(2.0) 0 2(2.7) 1(5.0)
Other 11 (5.1) 1(2.8) 4(7.8) 2(5.7) 4(54) 0
Resection outcome,
n (%) RO 189 (87.5) 33 (91.7) 46 (90.2) 30 (85.7) 63 (85.1) 17 (85.0)
R1 15 (6.9) 2(5.6) 2(39) 3 (8.6) 5(6.8) 3(15.0)
RX 12 (5.6) 1(2.8) 3(59) 2(5.7) 6 (8.1) 0
HER?2 status, n (%)
positive 216 (100.0) 36 (100.0) 51 (100.0) 35 (100.0) 74 (100.0) 20 (100.0)
negative 0 0 0 0 0 0
Hormone receptor status,
n (%)
Positive 118 (54.6) 13 (36.1) 22 (43.1) 32 (914) 34 (45.9) 17 (85.0)
Negative 97 (44.9) 22 (61.1) 29 (56.9) 3 (8.6) 40 (54.1) 3 (15.0)
Unknown 1(0.5) 1(2.8) 0 0 0

n: Number; min: minimum; max: maximum; BMI: Body Mass Index; DCIS: ductal carcinoma in situ; LCIS: lobular carcinoma in situ; CTX:
chemotherapy; infl.: inflammatory, RO: no cancer cells seen microscopically at the resection margin; R1: cancer cells present microscopically at

the resection margin (microscopic positive margin); RX: other.

HER re-therapy was made by a tumor board in half of the AP
(n=108; 50.0%). Decisive factors for the resumption of re-
therapy with HER was positive HER2-status in 93.5% of
cases, followed by observed efficacy (47.2%) and tolerability
(46.8%) of anti-HER2-therapy in the neo-adjuvant or adjuvant
pre-treatment. The decision for the accompanying
chemotherapy regimen was based wupon guideline
recommendations in 48.6% of cases, matched with individual
patient performance status in 38.9% of cases, or the results of
studies and publications (36.1%). Patients were treated over a
median of 9.0 mos (range=0.0-74.7 mos) with HER, with an
initial dose of 8 mg/kg in 51.4% of the AP indicating a 3
weekly regimen and in 35.2% with a starting dose of 4 mg/kg,

presumably intended as a weekly regimen. Thirty-eight % of
the AP required a modification of their HER re-therapy,
primarily per therapy delay (11.6%) or therapy interruption
(10.6%). The decision for therapy modification was mainly
based on the decision of the treating physician (15.3%),
change in body weight (13.0%) or patient’s request (1.9%).
HER re-therapy was discontinued in more than half of the
patients because of disease progression (51.4%), 10.2% of the
patients died. Physicians decided for 9.7% of patients to stop
HER re-therapy for reasons other than disease progression,
while 6% of patients requested treatment discontinuation.
Concomitant treatments were chosen by the treating physician
on a patient individual basis resulting in a diversity of treatment
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Table II. Prior treatments in the (neo-) adjuvant setting.

Prior Treatments! n (%) Treatment duration Most frequently used
mean (STD), mos substance(s) n (%)
Radiation therapy 186 (86.1) - -
Neoadjuvant anti HER2 therapy 32 (14.8) 6.7 (4.64) HER 30 (13.9)
Adjuvant anti HER2 therapy 205 (94.9) 11.7 (2.51) HER 205 (94.9)
Neoadjuvant chemotherapy therapy 70 (32.4) 4.1 (1.27) First neo-adjuvant treatment
Cyclophosphamide 64 (29.6)
Epirubicin 53 (24.5)
Docetaxel 52 (24.1)
Neo-adjuvant drug combinations Cyclophosphamide, Docetaxel, Epirubicin 26 (12.0)
most frequently used Cyclophosphamide, Docetaxel, Doxorubicin 12 (5.6)
Cyclophosphamide, Docetaxel, Epirubicin 7 (3.2),
Fluorouracil
Cyclophosphamide, Epirubicin, Paclitaxel 7 (3.2)
Adjuvant chemotherapy therapy 141 (65.3) 4.0 (1.84) First adjuvant treatment
Cyclophosphamide 117 (54.2)
Epirubicin 111 (51.4)
Fluorouracil 78 (36.1)
Docetaxel 64 (29.6)
Adjuvant drug combinations. Cyclophosphamide, Epirubicin, Fluorouracil 36 (16.7)
most frequently used Cyclophosphamide, Docetaxel, Epirubicin, Fluorouracil 31 (14.4)
Cyclophosphamide, Epirubicin, Paclitaxel 11 (5.1)
Neoadjuvant endocrine therapy 3(1.4) 19.7 (15.51)
Adjuvant endocrine therapy 106 (49.1) 36.4 (19.40) Tamoxifen 25 (11.6)

Anastrozole 19 (8.8)

n: Number; STD: standard deviation; mos: months; HER: Herceptin; !multiple entries per patient/therapy-line possible.

regimens (see also Table I) including HER monotherapy
(16.7%), combination of HER and endocrine therapy without
concomitant chemotherapy (16.2%) or with different
chemotherapeutics as single or combination partners (57.9%),
or HER-treatment concomitantly with chemotherapeutics and
endocrine therapy (9.3%).

PFS. Altogether 166 (76.9%) patients from this NIS
developed a PFS-event (death or disease progression) with a
median PFS of 12.7 mos (95%CI=10.5-14.8). Estimated 6-
month progression-free rate was 82.0%, and the 12-month
rate was 52.8%.

With respect to the risk factor metastatic disease,
differentiated between visceral metastatic (VM), non-visceral
metastatic (NVM) and local recurrence (LC), the following
distinctions were observed. Median PFS was shortest in the
subgroup of patients with VM with 10.2 mos (95%CI=8.0-
11.4), while the longest median PFS of 26.1 mos
(95%CI=12.7-not reached) was documented in patients with
LC. Accordingly, the lowest 6- (75.7%) and 12-month
(40.4%) progression-free rates were seen in the subgroup of
patients with VM (Figure 1).

Within the AP, 144 patients with disease-recurrence
developed metastases in new organ systems. Primarily
affected were lung, bone, and liver in 24, 23 and 20 cases,
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respectively. Median time to development of metastasis was
shortest for peritoneum (4.2 months; range=0.4-11.7
months), and longest for pleural effusion (13.8 months;
range=0.2-30.9 months).

A Cox regression analysis assessing the potential influence
of patient baseline and tumor characteristics on PFS outcome
resulted in VM being of significant impact [hazard ratio
(HR)=2.89 (95%CI=1.82-4.59), p<0.001] (Table III).

OS. In total, 135 patients (62.5%) died during the study with
a median OS of 77.3 mos (95%CI=66.2-88.8) and a 12-
month OS-rate of 100%. The 24-, 36- and 48-month OS rates
were 99.5%, 92.9% and 80.3%, respectively.

0S-2. Median OS-2 in the AP was 31.6 (95%CI=28.8-38.4)
mos with 134 events (62.0%). The estimated OS-2 rates after
one to four years were 82.9%, 62.9%, 45.3% and 37.1%,
respectively.

0S-2 was also estimated in subgroups of patients with LC,
patients with NVM (+xLC, no VM) and patients with VM
(zNVM=LC). In the AP, the median OS-2 was shortest in the
VM subgroup with 20.8 mos (95%CI=17.3-28.8) versus in
the LC subgroup (not reached) and 49.2 mos (95%CI=33.1-
not reached) in patients with NVM. Accordingly, the lowest
0OS-2 rate of 72.0% at one year was observed in the
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Figure 1. Progression-free survival (PFS) (left) and overall survival (OS)-2 (right) according to metastatic status. AP: Analysis population; N:
number; NA: not reached; CI: confidence interval. OS-2 defined as: time from diagnosis of recurrence or metastasis to death of any cause.
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Table II1. Cox regression analysis analyzing potential influence of baseline characteristics (at NIS inclusion) on progression-free survival.

Parameters Reference Hazard ratio (HR) 95%CI (HR) p-Value

Analysis population (AP): Total N=216
Cox regression analysis: N=212 [censored: n=49 (23.1%)]

Age at informed consent -1 year 1.01 1.00-1.02 0.145
BMI -1 kg/m? 0.98 0.94-1.01 0.165
DFS -1 month 1.00 0.99-1.01 0.958
Stage at diagnosis III/IV 0/1/11 1.06 0.76-1.47 0.730
Hormone receptor status negative Positive 1.21 0.87-1.66 0.255
Non-visceral metastases only No metastases 1.46 0.88-2.45 0.146
Visceral metastases No metastases 2.89 1.82-4.59 <0.0071%**

N/n: Number; BMI: body mass index; DFS: disease-free survival; HR: hazard ratio; PFS: progression-free survival; ***p-Value<0.001.

Table IV. Summary of ADRs and retrospectively documented AEs.

ADRs with at least Patients Patients Cases
possible relation* to HER n % n
(throughout the NIS)

Adverse events with no Patients Patients Cases
relation* to HER n % n
documented retroactively
(between July 2012 and April 2014)

ADR 52 24.1 186
SADR 17 79 27
ADR CTCAE 24 11.1 66
grade 1

ADR CTCAE 35 16.2 89
grade 2

ADR CTCAE 18 8.3 24
grade 3/4

ADR CTCAE 2 0.9 4

grade 5

ADR leading to 10 4.6 14

discontinuation of
HER re-therapy

AE 48 222 125
SAE 22 10.2 37
AE CTCAE 15 6.9 32
grade 1
AE CTCAE 27 12.5 42
grade 2
AE CTCAE 19 8.8 38
grade 3/4
AE CTCAE 8 37 8
grade 5
AE leading to discontinuation 9 42 9

of HER re-therapy

(s)ADR: (serious) Adverse drug reaction; (s)AE: (serious) adverse event; AP: analysis population; CTCAE v4.03: Common Terminology Criteria
for Adverse Events; HER: herceptin; N/n: number; NIS: non-interventional study; *relationship according to reporting physician.

subgroup of patients with VM, and of 46.0%, 29.6% and
21.2% after two, three and four years (Figure 1).

ORR. ORR was assessed in 81% of the AP. Tumor response
assessed by the treating physician indicated a 9.3% (n=20)
of patients with complete response and 56 patients (25.9%)
with a partial response, resulting in an ORR of 35.2%. A
logistic regression analysis using the same parameters as for
the PFS-exploration resulted in no predictive factor for best
tumor response.

Further line therapies. 45.4% of patients had second-line
therapy following the end of HER re-therapy; further line
treatment documentation declined from line to line.
Capecitabine and lapatinib represented the most common
treatment reported in second line (n=21; 9.7%).
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Safety. As regulatory obligations changed during this NIS,
reporting of safety followed diverging requirements starting
with a mere adverse drug reaction (ADR) reporting of HER-
related reactions in the early beginning of data collection.
In April 2014, whereat most of the patients had already
passed the close observational interval of the NIS, adverse
event (AE) reporting was implemented, with a retroactive
effect up to July 2012 (Table IV). Final reconciliation
efforts consolidated for possible hidden safety information
in free text entries and narrative sections.

Most frequently reported ADRs were headache (n=8;
3.7%), chills (n=7; 3.2%), diarrhea (n=7; 3.2%), and nausea
(n=7; 3.2%). ADRs with CTCAE grade 3 and higher were
chills (n=3; 1.4%), headache (n=2; 0.9%) and left ventricular
dysfunction (n=2; 0.9%). Serious cardiac ADRs were
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decreased LVEF in 4 patients (1.9%) and dyspnea in 3
patients (1.4%).

Two patients became pregnant during the study project,
one pregnancy was reported with oligohydramnios, assessed
as related to HER treatment (ADR CTCAE grade 3). Both
patients gave birth to healthy babies with normal size,
weight, and APGAR scores.

A total of 135 (62.5%) patients died during the study
period, 119 based on progression of their underlying
malignant disease (PoD). Twelve patients were reported to
have died from an unknown cause of death, two of these 12
patients had (S)AEs before dying (dyspnea and diarrhea,
both with no reported relation to HER). Three patients died
from “other reasons” [aneurysm (n=1), rapidly progressing
acute myeloid leukemia (n=1), multiple organ failure (n=1)],
another patient died of an unknown co-morbidity. Two
patients (0.9%) had fatal SADRs (4 cases): general physical
health deterioration, pleural effusion, pneumonia (all
reported for one patient) and multiple organ dysfunction
syndrome. For both these patients, neoplastic disease was
reported as the reason of death.

Retrospective collection of (s)AEs showed the following
events rated as not related to HER and quite discriminative
from what was reported as ADR: nausea (n=7; 3.2%),
leukopenia (n=6; 2.8%), dyspnea (n=5; 2.3%), general physical
health deterioration (n=5; 2.3%), and polyneuropathy (n=5;
2.3%). AEs with seriousness grade 3 or 4 according to CTC
AE criteria were leukopenia (n=4; 1.9%), nausea (n=3; 1.4%),
dyspnea (n=2; 0.9%), gastrointestinal pain (n=2; 0.9%), urinary
tract infection (n=2; 0.9%) and vomiting (n=2; 0.9%), whereas
SAESs not related to HER included a general physical health
deterioration (n=5; 2.3%), dyspnea (n=4; 1.9%), malignant
neoplasm progression (n=3; 1.4%) and nausea (n=3; 1.4%).

AEs prospectively documented after April 2014 occurred
in only 3 patients with altogether 5 cases (arthralgia, blood
creatinine increased, bone pain, osteonecrosis and syncope,
all CTCAE grade 2, n=1; 0.5%)

Cardiac safety. At least one post baseline measurement of
LVEF was documented for 60% of the AP. LVEF <50% was
observed in 14 patients and a LVEF-decrease of more than
10% compared to baseline was documented in 30 patients.
Decreased LVEF was reported as SADR in 4 patients (1.9%)
and in 5 patients (2.3%) as an ADR, while 3 (1.4%) patients
had SADR dyspnea.

Discussion

Despite the huge therapeutic progress after introducing anti-
HER?2-therapy into early breast cancer treatment, unfortunately
recurrence occurs with a cumulative hazard for recurrence-free
survival (RFS) in 11-17.5% of patients during the first 5 years,
depending on HR+/HR~- disease and other risk factors (4, 15,

16). Results from our NIS show different outcomes in terms of
PES and OS based on the metastatic status. As metastatic status
differs, combination treatment with anti-HER2 re-therapy
differs. Patients with visceral metastases were preferentially
treated strictly according to HER label, whereas patients with
non-visceral metastases or local recurrence were treated with
regimens ranging from HER monotherapy to labelled
combination with taxanes with or without endocrine therapy
(results not shown). Thus, it seems that treatment decisions
besides guideline consideration (17-19) take into account the
individual patient situation as well as tumor and baseline
characteristics. Every second treatment decision was made by
a tumor board. Summarizing the patient population and
matching PFS and OS results from this NIS with the
randomized controlled trial RHEA [PFS NIS 12.7 vs. RHEA
8.0 mos, mOS-2 NIS 31.6 mos vs. RHEA 25.0 mos (endpoint
was not defined as OS-2 directly) (11)], a positive transfer of
study data into real world evidence seems to be justified. The
same applies when looking at the results of the original
registration study for HER in metastatic breast cancer resulting
in a mPFS of 7.4 mos and a median OS of 25.1 mos (1). These
results are similar to those from the controlled RHEA trial (11)
and by trend somewhat longer in our NIS. Safety results from
this NIS, show a certain effect of underreporting, as it comes
with daily routine. This may be also transferable to cardiac
monitoring, as for example, recommended assessment intervals
were not followed consistently — although one special focus
was on cardiac safety (20, 21). Data reflect physician’s
retention to safety reporting in clinical routine, nevertheless
patients should be monitored for cardiac safety and emphasis
was put at this topic.

Our RW data have limitations including the heterogenous
patient distribution; some results were based on retrospective
data collection like DFS and OS; there was a tendency of
underreporting of safety of HER re-therapy. Unlike in
controlled clinical trials, tumor response assessment was
neither based on RECIST criteria (22) nor a confirmatory
second visit. The statistically planned overall sample size
was not achieved due to a higher rate of patient ineligibility
than anticipated.

Treatment guidelines changed throughout the long
realization time of this NIS (17-19). For example, new
treatment options like the dual blockade with pertuzumab
(Perjeta®) and trastuzumab or the treatment with the
antibody-drug conjugate of trastuzumab with emtansine
(Kadcy1a®) in metastatic as well as in early breast cancer
provided new options (23). Data from these new therapy
options (24-26) or data from HER treatment beyond
progression (27) cannot be directly compared to results from
this NIS. In consequence, HER proved to be an effective and
well tolerated re-treatment for first-line patients with HER2-
positive breast cancer relapsing after (neo-) adjuvant
treatment with HER in a RW setting.
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