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Analysis of therapeutic strategy for elderly or low performance status patients
with glioblastoma

KEF R EILEED L B R L NI BEIA L RT BT A 0 RE B!
VESASARIGEE Y s Rl B, 2 ENI AR v 8 — e BT

[B&] BFEBCBWTRERT TV E 3 FEE (RT/TMZ) FSEREETH L% BRE B L UK PS flicid % RT/TMZ
DBIITH LI TH V. SEER X IZERE B & UMK PS FIIC BT 5 RT/TMZ EIEOEERNE % WAL L iBEEE DR 21To
2o & &ETFEE] 200548 1 HA2 5 20134E 5 A F CLRECTRI/IMZ BE#To 2BFE 117Hd, 5> ETTFEV T3
FHEFEIRE B OB S 2072 109 Bl 1R & Uiz, (k&0 i3 Bl KPS70 BLE. TMZ #Edpgik ERRIZ 24 B & L7z, 4
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JESETE 65.6% (42/64 1), B PS BlE & 41.2% (7/1780). 52.9% (9/17 1) 1K PS e A3 52.9% (9/17 B). 41.2% (7/17
B, 1K PS S 81.8% (9/11%1). 182% (/11 %)) Th-o7"0 HPSHEA LS PS BEE ICB W THEEES 7HL LT
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Vo PS BIF MGMT A 5 WALEI340 60% T TMZ $58:% 79 4 7 VUL E#kF© % RT/TMZ ORI R R L HHETE 5, PS
BIFIEMGMT A F- WALBI T3 70% T TMZ AR i IS E R LB % R L A F WALl & I L C RT/TMZ ORI R 2,

Keyword: Glioblastoma, Elderly patient, Performance status
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Anti-HER2 Therapy in Elderly Breast Cancer Patients

Masataka Sawaki*

Department of Breast Oncology, Aichi Cancer Center Hospital, Nagoya, Japan

Abstract: Targeting anti-HER-2 therapy, trastuzumab, Lapatinib, T-DMI1, and Pertuzumab is a standard
therapy for HER-2-overexpressing breast cancer. But there are less data available related to anti-HER-2
therapy in elderly patients because they have been consistently underrepresented in clinical trials. Anti-
HER-2 therapy among an elderly population was reviewed including approaches for making treatment

effective.

Keywords: Anti-HER2 therapy, breast cancer, HER-2/neu, elderly.

INTRODUCTION

The human epidermal growth factor receptor 2 (HER2)
protein is a unique and useful target for antibody therapy
against breast cancers overexpressing the HER2/neu gene.
HER-2 is overexpressed in 15-25% of human breast cancers
[1-3] and correlates with a poor clinical prognosis [4-6].
Overexpression of HER-2 is also associated with potentially
more aggressive tumors. It has been reported that as an anti-
HER-2 targeting therapy, trastuzumab, Lapatinib, T-DMI,
and Pertuzumab are the standard medical treatments for
HER-2-overexpressing breast cancer. But there are less data
related to anti-HER-2 therapy in elderly patients because
they have been potentially underrepresented in clinical trials.
Moreover, the life expectancy of breast cancer patients
should be considered to determine appropriate treatments. To
decision for making elderly patients, Comprehensive Geriat-
ric Assessment (CGA) is an important tool, which includes a
multidisciplinary approach. Then, in a similar study, we fo-
cused on anti-HER-2 therapy among an elderly population
and making key decisions for the treatment of elderly breast
cancer patients.

TRASTUZUMAB

Trastuzumab with chemotherapy is a standard adjuvant
therapy for HER-2 positive primary breast cancer [7-10].
However, trastuzumab treatment is also associated with car-
diac dysfunction and congestive heart failure (CHF) [11-15].
Cardiac safety in the major adjuvant trials is shown in Table
1. The incidence of cardiac toxicity after a long-term as-
sessment in the Herceptin adjuvant trial (HERA) was re-
cently reported. In the trial, the incidence of discontinuation
of trastuzumab because of cardiac disorders was low (5.1%),
that of severe CHF was 0.8%, and that of confirmed signifi-
cant LVEF decreases, was 3.6% [16]. In the pivotal studies
[10, 17, 18], the cardiac event rate was the highest in the
anthracycline-containing trastuzumab patients (1.9% - 3.8%)

*Address correspondence to this author at the 1-1 Kanokoden, Chikusa-ku,
Nagoya 464-8681, Japan; Tel: +81-52-762-6111, Fax: +81-52-764-2963;
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and was the lowest in patients who had received the regimen
of docetaxel, carboplatin, and trastuzumab (TCH) (0.4%)
[10]. On the other hand, there have been less data available
on frastuzumab treatment in elderly patients, because in these
pivotal trials, all patients had received standard chemother-
apy. In HERA [16] and NSABP B31 [18]/NCCTCN9831
[17] trials, only 16% was the proportion of patients over 60
years, over 70 years population was unknown. In the other
major adjuvant trials, FINHER [19] trial and PACS04 [20]
trial, patients over 65 years had been excluded. In elderly
patients, cardiac toxicity associated with anthracycline-
containing chemotherapy has been well known [21, 22].
Then, for the elderly population of HER-2 positive breast
cancer patients, it is necessary to evaluate the incidence of
adverse events, particularly cardio-toxicity after both anthra-
cycline-containing chemotherapy and trastuzumab treatment.
Recently, an extensive cohort study with patients over 65
years old has been reported [23]. Moreover, 2,203 patients
who have been received trastuzumab, are reviewed in the
study and the rate of CHF is 29.4% compared with 18.9% in
non-trastuzumab users (P<0.001). Trastuzumab is more
likely to be associated with CHF than non-trastuzumab
treatment (hazard ratio [HR], 1.95; 95% CI, 1.75 to 2.17).
Among trastuzumab-treated patients, older age (age> 80
years; HR, 1.53; 95% CI, 1.16 to 2.10), coronary artery dis-
ease (HR, 1.82; 95% CI, 1.34 to 2.48), hypertension (HR,
1.24; 95% CI, 1.02 to 1.50), and weekly trastuzumab ad-
ministration (HR, 1.33; 95% CI, 1.05 to 1.68) are related to
CHF. Hence, it is a new information regarding weekly
trastuzumab administration compared to that of tri-weekly; it
might be due to the serum concentration [24]. As for the
treatment of CHF due to trastuzumab-induced cardio toxic-
ity, it is reversible in most of the cases [25-29]. LVEF is im-
proved after trastuzumab withdrawal and sometimes with or
without the treatment of HF [25]. It is important to detect
cardiac monitoring early because most of the cardiac events
can be well managed in the outpatient unit [23]. Although
the prediction of patients at risk for trastuzumab-induced
cardio toxicity and the expectation of LVEF recovery have
never been investigated, troponin 1 is found to be one of
predictive risk factors for cardio toxicity, and patients with
troponin 1 elevation are unlikely to recover from cardiac
dysfunction despite the HF therapy [25].

© 2014 Bentham Science Publishers
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Table 1. Cardiac safety in the major adjuvant trials.
Trial ARM Proportion of Elderly | - line LVEF (%) CHF' (%) Cardiac Death (n)
Patients
HERA [16] H1 Year >60y, 16% >55 0.6 0
Nil 0 1
NSABP B-31 [18] AC—P >60y, 16% >50 0.9 1
AC—PH 3.8 0
N9831 [17] AC—P >60y, 16% =50 0.2 1
AC—PH 2.5 1
BCIRG 006 [10] AC—D No information >50 0.4 0
AC—DH 1.9 0
D Carbo H 0.4 0
P; Paclitaxel
D; Docetaxel “Congestive Heart Failure
H; trastuzumab

HERZ2 positive elderly patient
Age : 70 -80 years old
Stage : | ( pT >0.5cm ), lIA, 1IB, IA/ MO
HERZ2 : IHC 3+ or FISH+
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Trastuzumab monotherapy

H-mono 150 pis
Trastuzumab (1yr)

Trastuzumab + Chemotherapy
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{investigator's choice from
PTXIDTX/TC/AC/EC/FEC/CMF)

Fig. (1). Study Schema. Evaluation of trastuzumab without chemotherapy as a postoperative adjuvant therapy in HER2 positive elderly
breast cancer patients: Randomized controlled trial (RESPECT [N-SAS BC07)).

HER?2, human epidermal growth factor receptor type-2; IHC, immunohistochemistry; FISH, fluorescence in sifu hybridization; PTX, pacli-
taxel; DTX, docetaxel; AC, doxorubicin and cyclophosphamide; EC, Epirubicin and cyclophosphamide; CMF, cyclophosphamide,

methotrexate and 5-fluorouracil.

Trastuzumab has been indicated for HER2 positive pa-
tients according to the ASCO/CAP guideline [30, 31]. Espe-
cially for elderly patients, there is clinical importance to
demonstrating the benefit of trastuzumab without toxicity
induced by chemotherapy. In Japan, clinical positioning be-
tween trastuzumab monotherapy and a combination of tras-
tuzumab and chemotherapy based on a randomized con-
trolled trial have been investigated in women aged over 70
years with HER2-positive primary breast cancer [32] (Fig.
1). The hypothesis is that the trastuzumab monotherapy
group is not significantly inferior to the trastuzumab and
chemotherapy group with respect to disease-free survival,
and superior in safety and health-related quality of life; these
are registered as protocol ID: NCTO01104935 for
ClinicalTrials.gov. The significance of trastuzumab
monotherapy and trastuzumab with endocrine therapy for
elderly patients will be answered as a result of study.

LAPATINIB

Lapatinib inhibits the tyrosine kinase activity of HER2. It
has been approved with capecitabine in metastatic breast
cancer patients with refractory to trastuzumab with chemo-
therapy [33]. But in the pivotal lapatinib study, no informa-
tion is available with respect to elderly patients [33, 34]. In a
similar study, it has been reported that NeoALTTO trial [34,
35] which aims to compare trastuzumab, lapatinib with tras-
tuzumab and lapatinib as a dual targeting of HER2-positive
tumors, has no patient over 60 years. Although in the trial
subset analysis according to age (only as under or over 50
years) has recently reported [36], younger patients experi-
enced significantly more rash as compared with older pa-
tients, and early rash (i.e. before starting paclitaxel) is inde-
pendently associated with a higher incidence of pathological
complete response (pCR), mainly in patients older than 50
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years. The frequency and clinical precision of lapatinib-
related rash may be dependent on page. In NSABP B-41 trial
[37], no information is available with respect to elderly pa-
tients. The feasibility profile is good in general; the main
adverse events are diarrhea and dermatologic symptoms, less
toxic with heart. But long term cardiovascular toxicity re-
mains unclear, in particular for elderly patients.

PERTUZUMAB

Pertuzumab, an anti-HER2 humanized monoclonal anti-
body that inhibits receptor dimerization, has a mechanism
of action that is complementary to that of trastuzumab. In the
pivotal pertuzumab study, the combination of pertuzumab
plus trastuzumab plus docetaxel significantly prolonged pro-
gression-free survival without increasing cardiac toxic ef-
fects as compared with placebo plus trastuzumab plus do-
cetaxel when used as the first-line treatment for HER2-
positive metastatic breast cancer [38]. But few information is
available with respect to elderly patients including other tri-
als [38-40]. In CLEOPATRA trial, recently a subset analysis
was performed in 127 patients with over 65 years [41]. Pa-
tients in both age groups had progression-free survival bene-
fit with treatment in the pertuzumab arm (<65 years: HR:
0.65; 95 % CI 0.53-0.80; 265 years: HR: 0.52; 95 % CI
0.31-0.86). As for adverse events in the trial, diarrhea, fa-
tigue, asthenia, decreased appetite, vomiting, and dysgeusia
were reported more frequently in patients 65 years of age or
older compared with younger patients. On the other hand,
neutropenia and febrile neutropenia were reported less fre-
quently in the older age group. The efficacy and safety data
reported in CLEOPATRA trial suggest that the combined
use of pertuzumab, trastuzumab and docetaxel should not be
limited according to age. In NeoSphere trial, which aims to
inhibit ligand-dependent signaling between HER2 and HER3
in neoadjuvant setting, there is no information regarding the
efficacy or safety of treatment in elderly patients, although
upper age limit for inclusion is 80 years [39].

T-DM1

Trastuzumab emtansine (T-DM1) is an antibody-drug
conjugate incorporating the HER2 targeted antitumor proper-
ties of trastuzumab with the cytotoxic activity of the micro-
tubule-inhibitory agent DM1. In the pivotal T-DM1 study, T-
DM1 significantly prolonged progression-free and overall
survival than lapatinib plus capecitabine with less toxicity in
patients with HER-2 positive metastatic breast cancer previ-
ously treated with trastuzumab and taxane [42]. But in the
study, few information is available with respect to elderly
patients, the benefit was less definitive among patients 75
years of age or older and those with non-visceral or non-
measurable disease.

DECISION TO TREAT FOR ELDERLY BREAST
CANCER PATIENTS

Patients aged over 70 are commonly adopted as the
threshold for elderly breast cancer. For elderly patients, an
individual breast examination depends on medical indication,
her will, and presumed life expectancy [43], then they should
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not receive less effective treatment, only because of age. But
it is difficult to make decision for the treatment of breast
cancer. To decision for making elderly patients, comprehen-
sive geriatric assessment (CGA) is an important tool which

includes a multidisciplinary approach, although standardiza-

tion of its style, is not confirmed. CGA is a tool for design-
ing a cancer treatment plan based on the evaluation of vul-
nerability of elderly patients from various aspects. The con-
tents of the CGA include physical function, comorbidity,
cognitive function, psychological status, social support sys-
tem, nutrition, and medication. CGA predicts adverse events
of chemotherapy [44] and detects geriatric problems, leading
to geriatric support and adequate treatment [45]. Several
tools for CGA have been used to identify patients with a
geriatric risk and to evaluate their prognostic value. Re-
cently, two tools, which are G8 and Flemish version of the
Triage Risk Screening Tool, are compared to identify pa-
tients with a geriatric risk and to evaluate their prognostic
value for functional decline [46]. These tools are both simple
and useful in an elderly population with cancer. A prospec-
tive study of the CGA in elderly breast cancer patients is
required to respond to these problems.
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HER2-positive elderly patient
Age [ 70~80 years old
Stage : 1{pT>0.5 cm), lIA, IB, IA/MO
HER2 ! IHC 3+ or FISH+

2 HigExx—v
HERZ ! human epidermal growth factor receptor type-2, THC | immunohistochemis-
try, FISH : fluorescence in situ hybridization, PTX | paclitaxel, DTX : docetaxel,
AC ! doxorubicin and cyclophosphamide, EC : epirubicin and cyclophosphamide,
CMF . cyclophosphamide, methotrexate and 5-fluorouracil, TC ; docetaxel and
cyclophosphamide, FEC ! 54luorouracil, epirubicin and cyclophosphamide
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