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reast cancer is e most frequent
ly diagnosed cancer in Ameri-
<an women, and the second most
cammon cause of cancer death.[1] Over
the past several decades, there has been
a faitly steady increase in the incidence
of the disease. Epidemiologic data from
the United States analyzed beiween
1988 and 1990 indicate that the lifetime
risk of devcloping breast cancer is
12.2%, or, stated in another way, one in
cight women will develop the disease at
somc paint during her life.{2}
Although approximately 80% of
breast cancer paticats prescnt with dis-
case himited 1o the breast andfor axil-
lary lymph nodes, almost half of these
paticnts later develop metastatic dis-
case and eventually succumb to it. Met-
astatic breast cancer represents a
historically incurable condition despite
the judicious use of various hormonal
manipulations, as well as surgical and
radiotherapeutic interveations, and the
application of active cytotoxic chemo-
therapeutic agents for hormone-refrac-
tory discase. For mosl patients with
metastatic disease, treatment provides
only temporary conirol of cancer
growth. Outside of experimental proto-
<ols, the goals of management, there-
7ore, arc to palliate sympioms with as
litde reatment-rejated toxicity as pos-
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ABSTRACT

Recent trials comparing single-agent vs combination therapy in meta-
static breast cancer suggest that it may be time {o reconsider the belief that
combination chemotherapy is the gold standard of treatment. Based on the
limited randomized trial data available w date, high-dose chemotherapy
with stem-cell rescue should not be viewed as “state-of-the art” treatment
Jor metastatic disease and should be used only in the context of clinical
trials. Recent trials have explored the optimal dosing and scheduling of
the taxanes, as well as the possible role of these agents in combination
regimens. Capecitabine (Xeloda), a new oral fluoropyrimidine, appears to
be comparable in efficacy to CMF (cyclophosphamide, methotrexate, and
¥ il), and preclinical data suggest possible synergy between this
agent and the la.uma Other pmnu.nng agents under study include lipo-
Sane: idoxorubicin |'7' LCD-99),ani fu linking
adunuru: /r { antibody to doxorubicin molecules;
MTA (LY231513), a mulmargel:d n.n.nfola:e and mamustar, a broad-
spectrum matrix il Te ifen (Nolvadex) re-
mains the most unpumml hormonal agent, bul new antiestrogens and
selective estrogen receptor modulators (SERMs) may provide alternatives.
Thep ialroleof new inhibitors as first- lmekomanalagem

requires further study. Fuuzlt_y llle
(Herceptin), a r Fis

le synergy b
lonal antibody to the HER-

2/neu protein, and paclitarel (Taxol} is being studied in two clinical trials.

sible and to extend the duration of high-
quality life.

Metastatic breast cancer is moder-
ately sensitive to chemotherapy, with
25% to 40% of patients achicving a
partial or, less commonly, complele re-
sponse 10 single-agent therapy; the du-
ation of such responses averages 6
maonths.[3] Historically, the most com-
maonly used cytotoxic agents in the man-
agement of metastatic breast cancer

have been cyclophosphamide (Cytox-
an, Neosar), methotrexate, fluorouracit,
doxorubicin, and, more recently, the
taxanes. When the discase progresses
further, vinorelbine (Navelbine) and
other vinca alkaloids, mitomycin
(Mutamycin), mitoxantrone (Novan-
trone), gemcitabine (Gemzar), etopo-
side, and cisplatin (Platinol) represent
some of the other frequently used cyto-

toxic drugs.
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mbination vs Single-
Chemotherapy

Combinations of two, three, or more
chemotherapeutic agents arc occasion-
ally employed based on preclinical data
suggesting improved antitumor activity
(ic, additive or synergistic cffects);
many of these combinations are derived
empirically, however. Although com-
bination regimens may sometimes yield
higher responsc proportions than sin-
gle-agent therapy, this can occur at the
cost of greater toxicity, perhaps result-
ing in an overall lower therapeutic in-
dex.[4] This issuc was specifically
addressed by two studies presented at
the 34th anaual meeting of the Amen-
can Society of Clinical Oncology
(ASCO) in 1998.

The first smdy, conducted by the
Finnish Breasi Cancer Graup, random-
ized 303 breast cancer patients with dis-
tant metastases 1o one of two regimens:
(1) single-agent chemotherapy with epi-
rubicin (20 mg/m? weekly until discase
progression or a cumulative dose of
1,000 mg/m?), followed by mitomycin
(8 mg/m? every 4 weeks) as second-line
therapy; or (2) the CEF polychemother-
apy regimen, consisting of cyclophos-
phamide (500 mg/m?), epirubicin (60
mg/m?), and fluorouracil (500 mg/m?)
every 3 weeks, followed by mitomycin
(8 mg/m?) and vinblastine (6 mg/m’)
every 4 weeks. Although

docctaxel therapy proved morce

tive than mitomycin plus vinbl:
not only with respect to respons
and time to treatment failure, but
pratifyingly, with regard (o su
Median survival duration was
months in the docetaxel group
months in the. mitomycin-vinb]
group (P =.0097).[6]

In this context, the experien
Sledge and colleagues, reporied
1997 ASCO meeting, should be
sidered. (7] In that study, Eastern (
erative Oncology Group Study (Ef
1193, single-agent therapy with
doxarubicin or paclitaxel (Taxol
compared with the combination o
orubicin and paclitaxel as fics
therapy in 739 patients with meta
breast cancer. Patients recciving si
agent therapy were crossed over |
other ageat at the time of disecasc
gression.

Monotherapy with cither doxc
cin or paclitaxcl had equivalent (
peutic activity; the combination ¢
two drugs resulted in superior o)
response rate and Lime to lreatment
ure. Despite this, combination the
was not superior (o sequential si
agent therapy with regard to overal
vival and quality of life.

Taken together, these trials st
prompt a reconsideration of the
ventional wisdom that combin:

CEFtended to last modestly lougcrlhan
responses to epirubicin alone (median
duration, 12 vs 10.5 months; P = .07),
no significam differcace in time 10 pro-
gressian (£ =.28) or overall survival (P
= .65) was found between the two arms.
Moreover, no difference in survival
was seen when only the patients who
received both the first- and d-Hi

ch herapy is the “gold .stanc
for the treatment of metastatic b
cancer.

Is More Better?

Ultimately, the reatment of stag
breast cancer often represents an att
to reach an equilibrium between the

treaunents were compared (P = .96), or
when survival was calculated from
the beginning of second-line therapy
(P = 56). Single-agent therapy was also
associated with less toxicity and better
quzlity of life.{5]

The second report, presented by the
Intermational Taxotere 304 Study Group,
described the resulis of a phase 1l
study comparing single-ageat docetax-
¢l (Taxotere) therapy vs the combina-

liation confesred by resp to
py. on the onc hand. and s
ment-related toxicity, on the o
Thus, the issue of the value of
intensification is of utmost import:
since increused doses are common|
sociated with greater toxicity.

Dose-Intensified Regimens

A trial of the lalian group Gn
Oncologico Nord-Ouest (GONQ)
pormd at ASCO 1998 by Lionetto

tien of mitomycin and vinblastine in
patients with metastatic breast cancer
whosc disease had p d follow-

is ive in this regard. This
randomized patients 1o receive e
dard doses of CEF or the same

ing an anthracyclinc-containing regi-
men. In this expericnce, single-agent

imen in an iniensified manner
growth factor suppon; patients ir
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gous Stem-Cell Rescue (HDC/ASCR)

Randomized Trials of High-Dose Ch herapy

tor Metastatic Breast Cancer_

NCCTG = Harth Central Cancer Treatmont Group; NCIC »

*Asaf Juns 1, 1397

Qncology Group: Tx = Taxol
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On the basis of the limited data avail-
able to date from randomized. prospec- | Tabie 2
tive trials, high-dos¢ chcmotherapy
cannat yet be considered “'state-of-the-
an" tzeatment for advanced breast can-
cer and should be offered only to patients
in the setting of clinical tnals. The final | Study
resubts of such large prospective inals
are eagerly awaited (Table 1). Paclitaxed

If multiagent chemotherapy and dose | BMS 048
escalation prove 10 be suboptimal in
conferring a consisient survival advan- } gue a7y
tage in metastatic breast cancer, ather
sirategics must be pursued. These in-
clude the development of newer active
drugs, or the explacation of diffcrent
ahernatives, for example, biological | CALGB 8342
therapies

Taxanes and Beyond MDACC

The taxanes, ic, paclitaxel and doce- | pocetaxet
1axel, are a relatively ncw addition to
the chemotherupeutic arsenal against RPA
breast cancer. Their mechanism of ac-

NSABP B-26

Dose
(mgim?
175 mg/m? .
135 mg/m?
175+ mg/m*

250 mg/m?

175 mg/m?

210 mg/m?
250 mg/m?

140 mg/m?
250 mg/m?

100 mg/mv?
75 mg/m?

Administration
Schedule (h)

3h
3h
24h

3h
24h

3h

96 h
an

Randomized Trials of Single-Agent Taxanes in Metasialic
Breast Cancer: Dose and Administration Schedule

Response
Rats (%)

29%
2%

PValue

NS

tivn involves the formation of polymer-

menization. Proapoptotic cffects, as welt
as antiangiogenic actions, may also be
clinically relevant.(14,15]

The determination of optimal dos-
ing and scheduling of taxancs has been
an important objective during their de-
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velopment. While the clinical develop-
ment of docetaxel has largely involved
asingle administration schedule (1-hour
infusion) and a narrow dose range (60
10 100 mg/m?), the range of paclitaxel
doses and schedules has been broader
(varying from B0 to 250 mg/m? infused
over ) hour weekly to 3-, 24-, or even
96-hour infusions every 3 weeks).

Paclitaxed
o Optimal Dose and Schedute—Pre-
clinical data have suggested that the
duration of paclitaxel exposure may be
more important than dose for the cylo-
ipxic activity of this drug. Depending
an the duration of cxposure, cellular
cytotoxicity can be achieved at rela-
tively low concentrations of paclitaxel,
on the order of 0.01 puM.[16,17} That
duration of exposure can be an impor-
nt element in the clinical activity of
paclitaxel has also been demonstraied
by the activity of prolonged 96-bour
continuous infusions in some patients
with metastatic breast cancer soon after
their disease progressed during shorter
infusions of the drug.{18,19) However,
the adminismration of 96-hour continu-
ous infusions of paclitaxel imposcs a
cenain inconvenience for both the clin-
ic and patient.

Many clinical trials have addressed
the issue of both the optimal dosing and
scheduling of the taxanes (Table 2).

With regard to dosing, the cesults of a |

randomized trial of paclitaxel doses of
135 vs 175 mg/m?® on a 3-hour schedule
in pretreated women with metastatic
breast cancer revealed no major differ-
eoces in response rates (22% and 29%,
respectively) or raedian survival dura-
ucns (10.5 and 11.7 months, respec-
tively). Progression-free survival was
slighuy longer with the 1 75-mg/m? dose
than with the lower dose (4.2 vs 3
months; P = 02), however.{20} .
i the Cancer and Leukemia Group
B (CALGB) mrial 9342 reported at the
1998 ASCO mecting, 450 patients were
randomized to receive 175-, 210-, or
250-mg/m® doses of paclitaxel on a
3-hour schedule. The three groups did
not differ with respect to cesponse rates
or survival, but the higher doses were
associated with greaters toxicity, partic-
ulady peripheral ncuropathy (26% rate
of grade 3 eveats). These data provided
little compelling evidence 10 suppont
paclitaxel 3-bour infusion dosing of
greater than 175 mg/m? in women

Find authenticated court documents without watermarks at docketalarm.com.

with metastatic breast cancer.{21

Another randomized clinical ir
by M. D. Anderson Cancer Cent
tected no significant difference |
jeclive responses of sufvival
paclitaxel at either 140 mg/m?
96-hour infusion or 250 mg/m®
3-hour infusion—the maximally
ated doses al these schedules. {22

Twao other trials have addresss
timal paclhiazet scheduling. Th
domized Brstol-Mycrs Squibb (
071 trial, in which women with
static breast cancer were trealec
paclitaxel (175 mg/m?) infused o
ther 3 or 24 hours, allowing forin
tient dose escalation as toleratec
conducted largely in Eusope, C:
and [sracl. The two groups did n
fer significantly with respect 1o res
rates {29% and 32%, respectively

Similar results were obtained b
tional Surgical Adjuvant Breas
Rowel Project (NSABP) wial B-
this trial, response rates for pacl
(250 mg/m?) infused over either 3
hours were 40% and 56%. respect
suggesting that the more myclosy,
sive 24-hour schedule does not re:
a significant improvement in ouf
in the palliative setting (24] The
sion of patients with stage 11IB d
partly explains the higher respons
portions in the NSABP B-26
as'compared 1o the aforcment
studies.

o Weekly Administration—Ars
method to provide extended cu
tive drug exposure is frequent r
tive drug administration, such as
weekly schedule. Weekly dosi
pactitaxei viaa t-hour infusion ha
demonstrated to be a well-lolerate
sible administration schedule
Weekly administration of paclita
both dose-intense and dose-dens
also has a favorable oxicity profi
a remarkable degree of activity |
tients with metasiatic breast canc

In our experience at Memorial !
Kertering Cancer Center, the over
spanse rate 1o a weekly administ
schedule was $3% (95% confiden
terval [Cl], 34% 1o 72%), which
pares favorably with the activity
for 3-, 24-, and 96-hour regime:
contrast to these other regimens
cver, myelosuppression was insi
cant with weekly paclitaxcl. no{
was enc a

Jo
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tients treated with the combination reg-
imen had a 66% incidence of grade 34
peutropenia, vs a rae of 32% with
paclilaxel alone, and two cases of con-
gestive hean faiture occurred with the
combination, vs one case with paclitax-
el alone. Analysis of survival awaits
longer follow-up, bul these data are cer-
1ainly- provocative, if rot susprising in
light of the ECOG 1193 results with
paclitaxel plus doxorubicia.(7)

Docetaxel

Regarding docetaxel, Locffler et a
reported their experience with weekly
infusions in stage IV breast cancer pa-
ticnts.[29) Doses were escalated in in-
crements of S mgm’ from 30 1o 45
mg/m? weekly X 6 with a 2-week break.
The overzll resporse raie was 50%, with
15% complcle remissions and 35% par-
tial remissions; 38% of patients had sta-
ble disease. Moreover, three out of five

patients with a hlsmry of prior pnchux-
cltherapy resp diod 1. These
investigators observed that weekly doc-
etaxel has activity in chemotherapy-pre-
treated breast cancer that is comparable
o 100 mg/m? of docetaxel every 3
weeks. but with appareatly less prade
34 leukopenia.

Another ASCO presentation by
Sjostrdm et al focused on a phase I
trial that compared docctaxel {100 mg/
m?) every 3 weeks to methotrexate (200
mg/m*) plus fluorouracil (600 mg/m’
on days 1 and 8) every 3 weeks (MF
regimen) in 199 patieats with anthracy-
cline-resistant breast cancer.(30) The
overall response rate (partial and com-
plete) was 42% in the docetaxel am
and 19% in the MF arm (P < .001);
median time to progression was €
months in the docetaxel group and 3
months in the MF group (P = .006).

- These results thus demonstrated the su-
pediority of single-agent docetaxel over
MF for patients with anthracycline-re-
sistant metastatic breast cancer.

yew €|

Capecitabine

Considering newer drugs for advanced
breasi cancer, one of the most interesting
agents is capecitabine (Xeloda). Capecit-
abine is a novel, oml selectively rumor-
activaicd fluoropytimidine car that
has shown promising acuvity in breast
and colon cancers during phase ! and I
cvaluations. This agent is sequentially
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hanism of Action of Capecitabine—

Figure 1: Ci ) Str and M
5"-DFCR =

5"-Deoxy-5-fluorocytidine; 5-DFUR = 5'-Deoxy-5-fluorouridine;

dTHdPase = Thymidine phosphorylase; 5-FU = Fluorouracil

converted to fluorouracil by three en-
zymes located in the liver and within
tumors, with the final conversion step to
fluorouracil catalyzed by thymidine phos-
phorylase, which is found preferentially
in breast cancer cells as compared to sur-
rounding normal host tissues (Figure 1).

An abstract presented by Bitum et a)
at the 1998 ASCO meeting described a
_phase Il trial of twice-daily ara) capecit-
abine (2,510 mg/m¥/d) given for 2
wecks, followed by a 1-week rest peri-
od, and repeated in 3-week cycles,

hand-foot syndrome (10%) were the |

only treatment-related adverse cvents
that occurred with a grade 3 or 4 inten-
sity in 2 10% of patients. Alopecia did
not occur and myelosuppression was
minimal; there was 00 treatment-felat-
ed morality.

Given these dau and the historical
context of the use of continuous intra-
venous infusions of flusrouracil as a
salvage therapy for metastatic breast
cancer, capecitabine was approved by
the FDA for use in patients with pacli-

amang patients with paclita
tory metastatic bseast cancer.{31] A to-
121 of 163 paticnts were enrolled by 24
ceniars; patents had received at least
two but no more than three prior che-
motherapeutic regimens, one of which
contaiped paclitaxel as treatment for
metastatic disease.

The primary study end point was
wmor response in patients with mea-
surable disease. The response rate was

I-refra 1 ic breast can-
oexmthcspﬂng of 1998. lnsummary
can be idered an ac-

tive drug in the treatment of paclitaxel-
refractory advanced breast cancer with
a relatively favorable toxicity profite.

e Capecitabine vs Other Agents—A
second abstract reported at ASCO 1998
presented the results of a randomized
phm: o mnl ofczpecm!nm vs cyclo-
and fluorou-

20%, median response duration was 8.1
moanths, and median survival was 12.8
months. Moreover, in patients with
baseline pain > 20 mm on a visual ana-
log scale, 47% showed a significant im-

provement in pain. Diarrhea (14%) and

vacil (CMF) as first-line chemotherapy
for advanced breast cancer in women
> 55 years old (median age in both groups,
69 years).[32] Capecitabine was given

orally at a dosage of 2,510 mg/m¥d for
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2 weeks, followed by | week of nest,
and CMF was administered intravenous-
ly on day 1 every 21 t0 28 days.

A total of 95 women were random-
ized. Response rates were 25% in the
capecitabine-treated patients and 16%
in the CMF recipients, and time to pro-
gression was 132 days with capecitab-
ine vs 94 days with CMF.

Regarding toxicity, grade 3-4 clini-
cal adverse events were reported by 44%
of patients receiving capecitabine and
20% paticnts treated with CMF. The
difference between the two groups was

taxanes, was cvaluated in five
xenograft models of human bre.
cinoma cells.[34) While the co
tion of fluorouracil and t:

demonstrated only additive el
treatment with capecitabine and:
anes showed synergy and produ
mor regression in some xe;
models. In fact, the taxanes in
the wmor tevels of thymidine ph
rylasc by four- 10 eighifold witl
10 days following the sirgle ac
tration; the treatment did not i
the mouse enzyme levels in non

due primarily to hand-foot synd
(16% vs 0%) and diarrhea (8% vs 3%).
On the other hand, grade 3-4 hemato-
logic toxicity occurred more frequeni-
ly with CMF (47%) than with cape-
citabine (20%).

Overall, within the constraints im-
posed by relatively small sample sizes,
it appears that home-based monathera-
py with capecitabine appears to have at
least comparable efficacy 10 CMF com-
bination therapy in this older patient
population.

Finally, in a multicenter trial pre-

sented by O'Reilly et al, the activity of
capecitabine was compared to that of
paclitaxel in patients with advanced
breast cancer whase disease had pro-
gressed following prior anthracycline
therapy.(33] In this study, two sched-
ules of capecitabine were planncd:
(1) 2,510 mg/m’/d for 14 days, followed
by 1 week of rest; or (2) a continzous
daily schedule of 1,33 mg/m¥d. (The
continuous arm of capecitabine was dis-
continued, however, after two patients
were enrolled. [personal communication,
Dr. Fabio Benedetti, Roche, Inc.. Feb-
ruary 1999]) Paclitaxe! was adminis-
tered at a dosage of 175 mg/m? on
day | of cach 3-week cycle.
With 41 evaluable patients, the in-
termitient schedule of capecitabine
yiclded a 36% response rate, as com-
pared with a 21% rate with paclitaxel.
Median time to progression was 92 days
on the intermitteat capecitabine sched-
ule and 95 days on paclitaxel. Grade 3-
4 events were reported in 22% of
paticnts treated with capecitabine and
58% given paclitaxel.

s Capecitabine in Combination
Ri a relevant preclinical
Japanesc study, the efficacy of capecit-
abine and fluorouracil in combination
with other cytostatic agents, including

sues (i i andlivu') hi e
1 thy phoryla
els correlate with in vivo suscep
to capecitabine, it is possible ¢
taxanes may enhance the effic
capecitabine by upregulating 1
zyme in human cancer cells.

Rei ing Ol D

The continued scarch for
agents for control of diseasc and
tion of symptoms in meustatic
cancer has also led 1o the manip
of the more conventional drugs s
sachieve equivalent ar passibly |
activity with decreased toxicity.

Lipasomal Doxorubicin

One promising agent in this 1
is liposome-encapsulated doxor
(TLC D-99). A phase 1 wrial re
at ASCO 1998 evaluated its use v
ventional doxonubicin, both at a ¢
75 mg/m? every 3 weeks.[35] Th
randomized 69 patients who wer
ified on the basis of prior expos
doxorubicin. During the trial, p:
underwent serial ventriculograg
cumulative doses of 300, 400, as
mg/m? and then every cycle ther
Patients were removed from the
if teft-ventricular ejection fr:
(LVEF) declined by 2 20% fro
haseline value (if this value was 2
or by 2 10% from baseliee (if <
or if cangestive hean failure deve
Response rates were 33% |
TLC D-99 arm and 29% in the dt
bicin arm. Congestive heant failu
veloped in three patients (4%) ¢
with doxorubicin but in none of
given TLC D-99. Also, TLC
genenally produced less emesis, s
titis, fever, and infection, sugg
that it may as effective as free dc

bicin but perhaps safer.

652 ONCOLOGY * VOLUME 13 » NUMBER §

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

reaction in 4%, and a grade Jd reac-
tion in 15%. The skin rash problem
was ameliorated with prophylactic
dexamethasone.

Murimistat

Other agemis under study inciude
marimistat, 2 broad-spectrum matnx
metalloproteinase inhibitor. This drug
has already shown activity in numer-
ous solid tumor models, including
breast cancer, in which high levels of
matrix metalloproteinases (enzymes in-
strumental in the growth and spread of
malignant cells) are expressed. As re-
ported at the 1998 ASCO meeting, an

up from earlier studies showed a medi-
an survival of 27.2 months and a medi-
an time to progression of 6.7 months
when tamoxifen was used as initial hor-
monal therapy in women with ER/PR
positive or unknown tumors | (40] How-
ever, less than 10% activity was noted
among womnen with ER/PR ncgauve
tumors.

Several randomized studics deman‘
strated that iamoxifen doses higher then
20 mg/d.do not confer further advan-
1ages.[41-43) The main side. effects of
tamoxifen include hat flashes, throm-
bocmbolic events (3.2% in women with
metastatic cancer),[44] depression, a
slight i in endc ial cancer,

ongoing phase | sludy ated
the feasibility of using marimista1 in
conjunction with dororubicin and cy-
clophosphamide in patients with meta-
static breast cancer.{38]

ormona ategies

Endocrine therapy has been a cnu-
cal coniponent of the weatment of ad-
-| vanced breast cancer forover acentury,
since Beatson published his observa-
tion of tumor response in women with
melastatic breast cancer undergoing
oophorectomy.{39) As hormonal inter-
actions and their molecular mechanisms
have become more well undersiood,
more specific ageats for hormonal ther-
apy have been developed.

Over the Jast 2 decades, many new
hormonal anticancer agents have been
developed and intreduced into clinical
tials. However, despite this intense te-
search, tamoxifen (Nolvadex) still re-
mains the most important hormonal
antitumor agent for breast cancer.

Tamoxifen

Tamosifen is a synthetic antiestro-
gen that blocks estrogen hinding to the
estrogen teceptor (ER). Although (un-
successfully) designed as a contracep-
tive, lamoxifen’s activity in metastatic
breast cances was recognized over 2
decades ago. Since then, many trials
have confirmed the role of tamoxifen
a6 a safe, effectivé anttumor agent. With
an overall sesponsc rate of about 30%
to 35% in unselected paticnts and a
significantly higher response rate (60%
10 75%) in patients with ER posmvc
and progesterane receptor (PR) posi-
tive tumors, tamoxifen is as efficacious
as many chemotherapy regimens.

A recent report of long-term follow-
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and reported cases of comeal and et
nal discasc.

-will eventually become resistant o

advantages. Howcever, the paticnts
who received concomitant tamox-
ifen and goserclin experienced more
toxicity {50}

e Tamoxifen Resistance—Unforu-
nately, breast cancer in most patients

ifen. Tamoxifen resi is not
fully understood. Nonc of the proposcd
mechanisms, such as the emergence of
tamonifen-dependent cell lines and
loss or mutations of the ER, its func-
tions, and interactions, appear 10 com-
prehensively explain resistance o
tamoxifen.[51,52]

Other Antiestrogens
The significant activity and relative-
Iy modest toxicity of tamoxifen (le, high

e UseinP
Although the benefits of tamoxifen in
poslmr.nopausal wOmmen are unequivo-
cal, its use in premenopausal women
has been more conuoversial. First, 'a
greater proportion of prt P |
metastatic breast cancer is ER/PR neg-
ative. Secand other malhods such as

ical- or radi d ovarian
ablauon or hormonal blockade by lutein-
izing hormone-releasing hormone
{LHRH) agonisis have been favored by
some experts. In addition, some authors
have long recommended a combination
of tamoxifen and rither medical or sur-
pical ovarian ablation {45]

Tameoxifen and ovarian ablation have
been compared in at least three ran-
domized, albeit small, trials, and ap-
pear to be equally cffective.[46-48] A
meta-analysis including four trials com-
paring wmoxifen and ovarian sblation
(by surgery or irtadiation) in premeno-
pausal women with ER pOSlch tumors
could not identify a superior regimen.
Of note, however, were the observa-
tions that an initial response to cither
tamoxifen of ovarian ablation was pre-
dictive of a subsequent respanse ta the
other treatment, {d49] and that failure to
respond to tamoxifen did not pnxludc
further response to oophorectomy in
some women.[46)

A small Itatian study comparcd sur-
gical ovarian ablation to medical ovari-
an ablation (goserelin [anadcx]) with
of without tamonifen, ina 2 x 2 design.
This study found no clear survival ad-
vantage in any of the four groups, hence
suggesting thal combining tamoxifen
with ovarian ablation does not add any

apeutic index) when pared with
cymumc chemotherapy has led 10 an
intensive scarch for other hormonal
agents.

» Toremifene (Fareston), an anties-
trogen with propenties similar to those
of tamoxifen, was recently approved in
the United States for the treaument of
metasiatic breast cancer. Large Ameri-
can and European randomized swdies
found no significant differences in the
efficacy and safety of toremifene and.
tamoxifen when the two therapies were
pared in p P i women
with ER positive or unknown tu-
mors.[53-57) The reported response’
rates were between 29% o 50%.
Toremifene doses higher than 60 mg/d
did not offer any advantages over lower
doses. A crossover wrial demonstrated
cross-resistance of ihe two drugs.{57)

« Other novel antiestrogens current-
ly undergoing preclinical and clinical
cvalwation are droloxifene and the pure
anticstrogen IC! 182780 (Faslodex).
Droloxifene has been evaluated in phase
11 clinica) trials.|58,59) Early clinical
trials suggest that ICI 182780 has no
adverse effects on the uterus, vagina, o
brain, and that the drug is otherwise -
well toleraed.[60] More studies are
needed to evaluate its efficacy.

e Selective -Estrogen Receptor
Modulators—The development of
newer selective estrogen receptos mod-
ulators (SERMs) offers reason for opti-
mism. Designed to be more selective

and less toxic than older agents, the

MAY 1999 + ONCOLOGY 653

SERMs have shown very cxciﬁng pre-

clinical and clinical results. One SERM,

ra}mufcnc (E\nsta) approved for the
iS in p

ducted in Evrope. Anastrozole wat
ministered at doses of either | ©
mg. Rcsponsr.s were seen in 34% o

pausal women, hes also dmmaucally
reduced the incidence of new breast can-
cers,[61] with relatively short follow-

up. A “third-generation” SERM
(LY353381) has entered phase il trials
for the treatment of metastatic cancer
after a phase 1 trial showed activity in
women whose disease had progressed
during tamoxifen therapy.

Aromatase Inhibitors

Aromatase inhibitors block the pe-
ripheral conversion of androstendione
to estrone. This effect is not specific to
the pvaries, but rather, occurs in multi-
ple organs, such as adipose tissue, mus-
cle, and liver—the latier being important
sites of estrogen producnon in post-
menopausal women.

® Aminoglutethimide—The best
known representative of this group is
aminoglutcthimide (Cytadren). When
studied in women whose disease pro-
gressed while they were receiving
tamoxifen, the patients with ER posi-
tive umors had 2 response rate of 57%,
as compared with a rate of 12% in those
with ER negative tumors.{62) Howev-
er, the relative tack of specificity of this
-| sgent, as well as bothersome side ef-
fects, such as adrenal suppression, skin
rash, somnelence, dizziness, end gas-

P in the }-mg group, 33.9°
the 10-mg group, and 32.8% in
megestso} acetate-group.(63]

These findings were confirme:
an American study showing an ol
tive response in 27% of women tre
with | mg of anastrozole, 24% of t
given 10 mg of the drug. and
of those who reccived megestrol
tate.[64,65] Although not signific:
more active, anastrozole was bettel
erated, with fewer cases of mild
trointestinal disturbances. Also
once-daily dosing appears to be 1
convenient than the four daily dos
megesirol. No diffcrence was foun:
tween [he Iwo doses of anastrozole

A randomized, double-blind
compared 1wo doses of letrozole
and 2.5 mg) with megestrol acetate
mg) as second-line therapy in 551
tients with locally advanced or m
static breast cancer. Althougth
significant difference in time to
gression between the 2.5-mg das
Jewrozole and megestrol acetate
{ound, letrozole caused fewer ady
effects and was associated with b
compliance.[66) The higher (2.5
dose of leuozole yiclded signific:
beticr overall survival than the I
dose (0.5 mg).

s Other nonstercidal aroma

trointestinal upset, have all d newer

inhibitors for the of adva

more selective, fess toxic aromatase in-
hibitors 10 take its place. Most of these
agents arc 100 to 1,000 more polent
than aminoglutcthimide. However, an
cvaluation of their efficacy as first-, sec-
ond-, ar third-line therapy in metastatic
breast cancer awaits the completion or
maturation of many ongoing studies
(Table 3).

o Anastrozole and Letrozole—The
maost commonly used new aromatase
ageats are the lriazole aonsteroidal
agents anastrozole (Arimidex) and letro-
ml; (Femara). These agents achieve a
major reduction in estrogen levels with-
out suppressing adrenal function. Within
hours of administration, estradiol lev-
els are significanly suppressed.

Anastrozole was compared with
megestrol acetate (160 mg) as sccond-
line therapy in advanced breast cancer
in & three-arm randomized wnial con-

breast cancer include fadrozole
vorozole. Fadrozole was compared
tamoxifen as first-fine therapy in
rope.[67] A large, randomized trial
pared fadrozole and. megestrol ace
as second-line thecapy in the Us
States.[68] Neither tnial showed a
nificant difference in efficacy, bu
sults suggested that fadrozole ma
bester toleraied than megestrol ace
Fadrozole and tamoxifen do not ap
to be mutually cross-resistant. [n a
comparing verozole and megesirol
tate, vorozole was better tolerated
not more efficacious.(69)

o Steroidal Aromatase lahibita
The steroidal aromatase inhibitors f
estanc and exemestane are pres
ty being cvaluated in clinical t
(Table 4). Formestanc has been ¢
pared with tamoxifen but showe

significant difference in cfficacy. [’
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Tabla 3

Selected Trials of Endocrine Therapy in Advanced Breast Gancer

. Study Number Response Madian Duration

Study Design of Patlents Rate (%) of Respenss PValue

Smith et alf84} AG vs tamoxiten nv © 3% vs30N 15movs 154 mo NS

Ingla et i[85} DES vs tamoxifen 143 41% vs 33% 4.7movs S.9mo NS

Muss ol aff8s] MPA vs tamaxifen 182 17% vs 43% 63movs55mo NS

Muss el al[87] MA vs tamoxiten 138 28% v3 31% NS

Peroz Camionat al[83]  Formestane vs 409 3% vs 37% 15 mavs 20 mo NS
tamoxiten .

Thurimann etal[67] Fadrozole vs 212 20% va 27% 6.1 movs 65 mo NS
tamoxilen

Dombemowsky et ail66] Letrorols (2.5 mg) 551 4%, NS
tetrozole (0.5 mg) 15%
MA (160 mg) 13%

Budzar et alf64, 65 Anastrozole (1 mg) 764 27% 56.1%{64F NS
Anasirczole (10 mg) 24% 54.6%* .
MA (160 mg) 30%{64] 46.3%{E5]

Buchanan et alj47} QvAbl vs tamoxiten 122 24% vs 21% 7Tmays20mo NS

Pyrhenen &t af[54] Toremitens vs lamaoxifen 415 31.3% vs 37.3% 73 movs 102 mo NS

Gass at af69] . Vorczole vs MA 452 10.5% vs 7.6% 182movs125mo NS

AGs iride; DES = Diethytsti MA = acesate; MPA = NS = Not sign OvAbl = Ovartan abiaticn

*2-Year overall survival rats

transduces of mitotic simuli.73,74]
Like the epidermal growth-factor re-

.,

mechanisms of action: The antibody
may (1) antagonize the function of
the growth-signaling properties of the

ceptor, HER-2/neu recepior exp n
appears tareflect increased proliferative
activity in umors. Amplification of the
HER-2/ncu gene and/or gverexpression
of its messenger RNA (mRNA) and pro-
teinhave beenidentified in many human
cancers and are secn in 25% to 30% of
breastcancers,{ 75} suggesting that these
abnormalities may contribute to malig-
nant transformation and tumorigene-
$is.{76] In fact, HER-2 overexpression
has been correlated with poorouicome in
patients with breasi cancer.[77,78]

Trastuzumab

A recombinant humanized mono-
clonal antibody that binds specif-
ically to the exuaceliular domain of
p185H ™2 (rhuMab HER?2) trastuzumab
(Herceptin) has demonstirated antitumor
activity against HER-2/neu-overex-
pressing metastatic breast cancer in
phase Il and [ trizls [79-81] lis activi-

1y may be explaincd by at least three

OCKET

LARM

HER-2 system; (2) signa) immunc
cells to attack and kill tumor cells; and
(3) increase chemotherapy-induced
cytoaxicity.

o Single-Agent Trastuzumab—Our
experience at Memorial Sloan-Ketter-

complete and four partial remissions.
As of this writing, one patient remains
in compiete remission after > 2.5 years
of trastuzumab therapy.

This observation was expanded and
confirmed in a multinational trial re-
ported at ASCO 1998 by Cobleigh «t
al, which evaluated the efficacy and
safety of trastuzumab given as a single
agent in 222 women with HER-2-over-

ing Cancer Center with b was
reported in 1996, We treated 46 meta-
static breast cancer patients whose
twmors averexpressed HER-2 (as dem-

4 f histochemical

exp 2 ic breast cancer.[80)
Trastuzumab was delivered at an initial
loading dose of 4 mg/kg and subse-
quently at a weekly dose of 2 mg/kg.
All pati had been pretreated with

i by

herapy: 69% had received adju-

analysis using the inurine
antibody 4D5) with trastuzumab at an
initial loading dase of 250 mg and sub-
sequent weckly doses of 100 mg. These
patients had seceived a median of three
prior chemotherapy regimens.

All toxicities were minimal, and no
human antihuman antibodics (HAHA)
against trastuzumab were detected in
any patient. An overall response rate of
11.6% was cbserved, including onc

vant therapy, 32% had had one regimen
for metastatic disease, 68% had had
two regimens, and 25% had received
prior high-dose chematherapy.

1275 York Avenve

New York, NY 10021
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Tabie 4

Ongaing Trials of Endocrine Therapy in Metastatic Breast C

Study ’ Trig} Type Design
RPCI-DS-57-29, .
ey Gos e Phasa ¥, double-blind, iIC1 182780 vs u"ﬁa
randomized we
Mot advanced breast ca
is 2026701 Phasg iblo-bti tamoxi
NCI-V98-1388, . l'andm:;e:m e éé’&f’mw
WO
with staga 1B, metg
or recurrent breast ¢
5B-223030010 Phass i, randomized Idoxifene vs \:um;rm
posmmencpausal woi
with metastatic brea
cancer
SWOG-9630 Phase ll, 1
. patignts with breast «
MSKCC-38038, Phase II, double-bind,
pory It SERM lB
-G98-1451 randomized LY353381 20 mg vs |
SVMC-vB3-0296, Phasa Wi i
e High-dose megestrol
V89-0296 women with metastat
broast cancer, endor
cancer. of mesaothatio
ECATC-10951 Phasa i Exemestane vs tamo;
women with Jocaly re
- . oI metastatic breast ¢;
NCLQB'C-GJG?‘B Phasg | 9-cis-rotingic acid and
, TS5-0030N, tamoxiten in women w
NYU-9440 canc

After 2 median follow-up of 11
months, the investigator-determined
overall response nate was 21% 5%
CL 16% 10 27%), with a 4% rate of
complete remissions. The ind. d

qﬂaummmhm-ﬁnmw%m‘m,

® Trastuzumab Combined
Chemotherapy—Slamon et al p
ed the cesults of a phase {if ¢
Lmstuzumab in 469 patients with

response evaluation committee-defer-
mined response rate was 15% 95%ClI,
10% to 20%). The median response du-
raton was 8.4 months. Reduction in
cardiac ejection fraction was observed
In nine patients, of whom six were
symptumm.:::; all either had received
priof an ycline therapy or had a sig-
nificant cardiac history alytmr)‘. ¢

In summary, traswzumab has a fa-
vpnhlc (oxicity profile, is active as a
single agent in women with HER-2—
overexpressing metastatic breast can-
cer, and induces durable objective tumor
responses.

F g brea
ceratthe [998 ASCO meeting.(8
lnal was based on observations |
clinical models of synerpy betwee
tuzumab and some chemothera
agents, in particular, doxorubici
paclitaxel. For example, Baselg:
demonstrated marked Synergisiic
tumar activity for paclitaxel plus
bady against HER-2-overcxpre
mammary carcinoma cells.{82]

In the phase 1l trial, patien
ceived either doxorubicin (60 m
plus cyclophosphamide (600 mg/t
they had not received doxorubic

the adjuvant selting, or paclitaxei
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