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Recent Advances i n t he Managenent of Metastati c Breast

Cancer

P. P. BAPSY, T.P. SAHOO

Management of cancer rests on a
mul tidisciplinary teameffort involving basic
researchers, radiol ogists, pathol ogists, surgeons,

radi ot herapi sts, nedi cal oncol ogi sts, nurses and
psychol ogi sts. The above disciplines are
currently evolving and contributing to the
i nproved nmanagenent of breast cancer. Despite
advances in the prinmary and adj uvant systenic
therapy in non-netastatic breast cancer, 20-30%
of these, present on fol lowup with systemc
relapse. 1to 5%of patients are diagnosed to have
netastatic disease at presentati onl, al t hough t he
incidence is slightly higher inIndia Sone form
of active treatnent for advanced breast cancer

has been avail able for nmore than a century,

rendering prospective randomzed clinical trial

of theraPy conpared to observation al one
unethical . Despite nore than three decades of

research with the therapeutic nodalities,

net astatic breast cancer (MBC) renmins
essentially incurable, with a nedian survival

time of approximate 2 years from the
docunentation of the nmetastasis. The nedi an
survival is nore in patients having bone and soft

ti ssue metastasis conpared to those having
visceral netastasis. A snall percentage of

patients even do not relapse for a decade or

| onger after therapy.

New y introduced therapi es nmay inprove the
odds of survival over tinme for patients with
MBC. Several new chenot herapeutic agents
have shown response i n advanced di sease that is
resistant to standard nedi cati ons nanely
t axanes, capecitabine and vinorel bine. The
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i ntroducti ons of potent and sel ective aronat ase
inhibitors (SA) have resulted in sone additional
survival ®, As years of research has failed to cure
or show any survival benefit in patients wth
MBC the focus is onquality of life (QL), which
is often achieved by the judicious application of
both 1 ocal and systenic therapies.

PATTERN OF METASTASI S:

Patients wth short disease free interval have
nore of visceral metastasis where as bony
netastasis predoninates in patients with a
onger disease free interval. Invasive |obul ar
cancer is nore likely to spread to peritoneum
pl eura, adrenal gland, uterus and ovary while
those with invasive cancer are nore likely to
spread to liver, lungs and bone. Patients wth
ER positive tunors may have a nore indol ent
clinical course, with slower progression of
di sease and longer survival. |In contrast, patient
wi th ER-negative tunors nmay have a nore
aggressi ve disease, wth a shorter disease free
interval, more rapid spread and a hi gher
i nci dence of visceral netastasis wth a shorter
duration of survival.

TREATMENT:

Local : Metastasis at a single site can be treated
wth local therapies like surgery or radiation.
Mre extensive tunors are either difficult to
resect or toinclude in one radiation field,
thereby rendering themnmore likely to recur .
The efficacy of external RT is well established
i n dosage rangi ng from 800-21000cGy(single
fraction) to 3000cG/(10 fractions) in the relief of
pain due to bony netastasis. Patients with
di sseni nat ed bony di sease can al so receive
hem body irradiation. A RTGGtrial using 600
cQ for upper henm body and 800 cGy for the
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lower half attained a pain relief in 70% of
pati ent s’. Sudies conducted wth hen - body
irradiation have al so docunented a delay in
TTP. Radiotherapy has a established role in
MBC with netastasis to the brain, spinal
cord conpression fromvertebral body
| esi ons and carci nomat ous neningitis.
Lam nect ony and deconpressi on of a spi nal
netastasis is indicated in few cases of MBC
who have progressive neurol ogical
comprom se, intractable pain and
recurrence of cord conprom se follow ng
local irradiation. Facture of |ong bones can
be stabilised with intranedul lary nails or
prosthesis may be indicated in patients of
MBC wi th nassive osteol ysis in weight
bearing bones. In contrast if there are
multiple sites of netastasis, systemc
therapy renains the lone option for the

patient.

HORMONAL:

Though a mpjority of MBC expresses
Estrogen receptor/ Progest erone receptor
(ERFPR), only 20-40% of patients with
hor mone responsi ve breast cancer undergo
naj or tunour regression fol l ow ng endocrine

therapy, wth an additional 20-30%renai ni ng
stabl e for periods exceedi ng 6 nont hs6.
Tanoxi fen has been the gold standard of
receptor-positive breast cancer for over 2
decades. Qver the years, tanoxifen has been
conpared to ovarian abl ati on, negestrol
acetate, torenefene and Dethyl Silbesterol
anong ot her agents, wi th none proven
superior to tanoxifen.

The devel opment of third generation
Aromat ase i nhibitors has changed the
al gorithm for the treatment of
post nmenopausal MBC. In 1990, the SAl's
repl aced am no- gl ut heni de and negestrol
acetate as the preferred second |ine hornonal
therapys’s’g. Further phase |11 random sed
trial s have shown superiority of anastrozol e
and | etrozol e over tanoxifen for post -

Vol. 25 No. 2, 2004 20

nenopausal hor none sensitive MBC” ™ | eadi ng
toits approval as first line therapy in this
setting. Pool ed results of 2 doubl e-blinded
random zed trial s have shown anastrozol e to

prolong tine to progression (TTP) in sub group
of patients Yo“mt h known positive hornone
receptors (HQ " . In another snaller, double
bl i nded phase Il randonised study, confined to
wormren with HR+ve di sease, an increas%d
survival for the anastrozole armwas found .
Letrozol e al so showed superiority over
tanmoxi fen with regards to response rate (RR,
TTP and survival (upto 2 years) iﬂ a single,
large, randomsed, double blind tria . Letrozole
is known to be nore potent conpared to
anastrozole in inhibiting aronatase activity
both in vivo and in vitro. Arandonmsed trial
conparing the two i n advanced breast cancer
failing anti-estrogen therapy showed | etrozol e
armto have a higher RR (19.1%to 12. 3%
p<0.013) wth statistically insignificant TTP and
s A conpar ative phase Il study favoring
exenest ane over tanoxifen has pronpted the
investigators to extend the study to phase |11,
the results of which are avaited .

Tabl e 1: Randomi zed trials of tanmoxifen and
aromatase inhibitors as first line therapy for MBC

Trial/Author | Treatnents RR (% Tine to

(Fef) Progressi on
(Mont hs)

TARGET][ 10] Tanoxi fen 33 8.3m

Anastrozol e 33(p-NS) 8.2m (p-NS

Sith et al[11] | Tanoxi fen 21 6 m
Letrozol e 32 (p<0.0002) 9.4 m(p-<0.0001)

North ] Tanoxi fen 17 56 m

Aneri can[ 12 Anastrozol e 21 (p-NS 11. 1 m(p<0. 005)

MIla- Taroxi fen 23 -5'm

Sant os[ 13] Anastrozol e 34 -9 m(p-<0.05)
(p-not reported)

EORT(C 15] Tanoxi fen 14

Exenest ane 44 (p- <0. 05)

RR Response rate, Ref- Reference
TARCGET- Tanoxi fen or Arim dex Random zed G oup Efficacy and

Tolerability Study, ECRTG European Qrgani zation for Research and
Treatnent of Cancer, NS-Not S gnificant
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The above studi es have nade tanoxifen the
second |ine therapy of choice i n post nenopausal
hornone sensitive MBC Fulvestrant, a newer
anti-estrogen, has been approved i n tanoxifen
resi stant post nenopausal MBC after phase |11
studi es showed its equival ence to anastrozol g;
wth ful vestrant denonstrating 30%]I onger nean
duration of response. Fulvestrant was well
tolerated and the estrogen receptor down
regulation wth its use did not preclude response
to subsequent hor nonal therapyle'17 Sudies are
ongoi ng for biol ogical agents like Iressa, to del ay
or prevent the onset of hornone resist ance”.

Hor mone sensitive pre-nenopausal wonen with
MBC shoul d be treated with tanoxifen with or
w thout ovarian ablation (i.e. oophorectony or
| eutini zi ng hornone receptor (LH RH agonists
like goserelin). Recent focus has shifted towards
treating premenopausal wormen with the
conbi nati on of tamoxifen and | eutinizing
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hor none receptor agonist (LHRHa). A neta-
analysis of 4 trials suggested the conbi nation to
be nore effective than single agent LHRHa in
ternms of RR (39% VS 30% p<0.03) progression
free survival (PFS (8.7 VS 5.4 nont hs, p<0. 003)
& overall survival (05 (2.9 VS 2.5 years, p-
0.02) ® Inasmll phar macoki neti cs study, the
SAl vorozol e suppressed estrogen | evel s beyond
those achi eved by goserelin al one w thout any
significant rise in andr ogenzo. Pr enenopausal
patients with MBC resistant to tanoxifen and
LHRH a should be treated with negestrol
acetate. SA's are not an option as on date for
pr enenopausal wonen with MBC outside trial
setting. Non steroidal benzot hi ophene sel ective
estrogen receptor nodul ator, arzoxifene
(LY353381) has been tried in a phase 1|1
random zed study in two different dosages (20
and 50ng) wth response rates varying from 10-
25%as per the patient profile21.

Tabl e 2- Random zed phase 11l trials of taxanes in MBC with mninmal or no previous
ant hracycl i ne exposure
Suwy Trestnents R (p va ue) TIP (p va ue) CB (p\dw®
(Rf) Srgeapt
Chan 1999 [ 24] D 47. 8% 26 w 15 m
A 33, 3%0. 008) 21w 14 m
B shop 1999 [25] P 29% 53m 17.3 m
CMFp 35%( 0. 37) 6.4 m(0.2%)
B9m (0B
Pari daens P 25% 4.2 m 15.6 m
A 419%0. 003) 7.5m(<0. 002) 18.3m(0.38
9 edge 2003[ 27] P 34% 6.0m 2.2m
A 36% 58m 189 m
AP 47%, 0.0-07) 8. 0ng, 0. 009) 2.0m
Conbi nati on
Nabhol t z 1999[ 28] AD 59% 37. 3w 3% difference
AC 47940. 009 3L 9 w0.015) inboth arns (NS
Mackey 2002[ 29] DAC 55% 31w 21 m
FAC 44% (0. 023) 29 w (0.51) 22 m(0.9)

D, docetaxel; P, paclitaxel; A doxorubicin; C cyclophosphamde; M nethotrexate; F, 5-fluorouracil;p-predni sone;
NA not available; w weeks; m nonths; RR rerponse rate; TTP, tine to progression; G5 overall survival.
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Chenot herapy (CT): Doxorubicin is considered

the nost active cytotoxic agent in the treat nent
of breast cancer. Its popul ar use in adj uvant
setting has increased the |ikelihood of
ant hracycl i ne-resistant MBC. In the above
setting taxanes have becone the current choice
22 .
of therapy . Taxanes have been used as a singl e
agent or in conbination in MBC O the two,
docet axel has proven superior to paclitaxel in a
. . 23 .
randomsed trial .Docetaxel as a single agent has
been comnpared w th Doxorubicin alone in 326
ant hracycl i ne naive patients in a phase |11
randomzed trial. Athough docetaxel vyielded a

hi gher RRthe difference in the nedian TTP,
QL and nedi an G5 were not significant * The
conbi nation of docetaxel w th doxorubicin has
been compared with other comnbination
regi nen. (table 2).

St udi es invol ving paclitaxel nonotherapy as
first line therapy for MBC have shown conflicting
results. A study conparing paclitaxel (175ng/

n2 over 3 hours) with doxorubicin (75my/ nR)
showed better RR and TTP in favour of
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doxorubi cin, wth no benefit in & In contrast,

a phase Il intergroup tria involving paclitaxel

and doxor ubi ci n showed equal G5, al t hough the
conbi nati on showed better RR & TTP . Anot her
study by B shop et al conparing paclitaxel to a
non- antzshr acycline conbination reginmen
(CMFp) showed inproved OS with no
difference inthe RRtable 2). Paclitaxel in the
dosage of 80ny/ n2/wk was shown to be wel l

toerated, feasible and effectivein a phase Il trid

for MBC (RR of 40.5% nedian TTPSng 4.8
nont hs and nmedian OS of 15.8% . The
advant age of the weekly reginen is the | ow
i nci dence of nyel ouppressi on.

In patients previously treated with
ant hracycl i ne, docet axel has been conpared as
a single %&?”t and in combination with
capecitabine . Asasingleagent, in2of the 3
studies, it showed statistically significant RR
TTP and OS. Docetaxel and capecitabine
conbi nati on has been shown to be superior to
docetaxel alone in terns of RR TIP and G5 wth
no difference in QO(table 3). There are no
avai | abl e paclitaxel -based phase IIl trials
followng anthracycline failure.

Tabl e3- Randoni zed phase |11 Trials of taxanes in MBC after anthracycline failure
Suy Tetrats AR(p\d9 TP(p\dg G(p\d
3nd e-agart

Nabhol tz 1999 31] D 30% 19w 114 m

M t o+VBL 119(, 0. 0001) Tw (0.00D) 87m (Q 0
S ostrom1999[ 32| D 42% 6.3m 10.4 m

M F 21%( <0. 001> 30m (<Q00) Nim QD
Bonnet erre 2002[ 33] D 43% 6. 5m 16m

FUN 38.8%( 0. 69) 5.1m 15 m

Conbi nati on

O Shaugnessy D+Cape 41. 6% 6.1m 145 m
20020 34 D 29, 7%( 0. 006) 4.2 m(0. 0001) 11.5n (0B

D docetaxel ; Mto, mitonycin; VBL, vinblastine; M nethotrexate; F, 5-fluorouracil; N vinorel bine; Cape, capecitabine;
NA not available; w weeks;

m nonths; FUN 5-fluorouracil and vinorel bi ne.
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The inmpact of CT on survival and QOL in
anthracycl i ne-taxane failure is still debated and
under eval uation. These regimens either as
single agent or in conbination have been
consi stently associated with fewer responses
wthout any effect on nedi an surw val. Hence no
standard regi nen has evol ved™. Capeci t abi ne,

an oral pro-drug of 5-Fluorouracil, in two
st udi es exceeding 130 heavily pretreated
patients showed response rates of 18-20% and
di sease stabilization in 43-48% . Capeci t abi ne
in the dosage of 2.5gm n2/day has been
approved as a third line option for MBC failing
ant hracycl i ne and taxane. Vinorel bine as a
singl e agent given weekly has shown RR of 20-
40% 1t has al so been tried in conbination wth
5FU, trastuzumab, anthracycline and cisplatin
w thout any encouraging results in MBCT . A
phase Il study of oral vinorelbine at dosage of
60- 80ng/ n2/ week showed a RR of 31% It was
found to be an effective, convenient and well

tol erated pronising alternative to the
parenteral ther apy[41] Irinotecan as a single
agent has shown sone activity in patients
previ OE’E' y treated w th doxorubicin and
t axanes . Li posonal doxor ubi cin appears to be
ef fi caci ous and | ess cardi otoxic than
conventional doxorubicin allowing its
combination with trastuzumab®. The
conbi nati on has shown little or no activity |n
patients wth anthracycline resistant di sease .

Genti t abi ne as a nonot herapy in MBC has
shown responses varying from37%as a first line
therapy to 18%as third line therapy. It has been
approved in MBC in conbination with
paclitaxel as second |ine therapy. The study
conparing gentitabine alone to its conbi nation
wi th paclitaxel showed RR of 39.3% and
25. 6% p<0.0007) and TTP of 5.4 and 3.5 nont hs
(p-0.0013) respectlvel y, the QL indices favoring
the conbination”. Oxali platin conbined wth 5
FUin a snall phase Il study showed a RR of 33%
with 36% of the patients showi ng stable
di sease”. A nunber of newer cytotoxi c agents
are under evaluation in MBC, such as thg
miltitargeted antifolate Prenetrexed (Ainta)
and the epot hi | ones, a new prom sing class of
antitubilin agent thgt seens to lack cross
resi stance wth taxane .
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The other areas of debate are regarding the
schedul e of admi nistration of drugs(as
sequential or simultaneous conbination
t herapy) and optimal duration of CI. No
concl usi on has been reached on these vital

i ssues. The advantages of single agent

sequential therapy include admnistration of

each drug at its maxi mumtol erated dose and
avoi ding the overl apping toxicity seen with
conbi nation regi nen. The phase |11, 3 armstudy
conparing sequential scheduling of paclitaxel

and doxor ubi cin, wth the conbination of both
drugs concl uded that, although the conbi nation
had better RR and nedian tinme to treatnent

failure, it did not inprove the survival or the
QL conpared to either of the sequenti al

therapy . However simultaneous conbi nation
therapy nay be appropriate for synptomatic
patients wth nassive tunour burden, in whom
better and quick response nay be worth the
increased toxicity.

CT can be given till best response and then
di scontinued, to be restarted at the tine of
progression. It may al so be admnistered on a
continual basis till there is progression of the
di sease or toxicity precludes further therapy.
There are advocates of both these approaches.
Arecent neta-analysis of 4 trials in MBC showed
a 23% increase in nedian OS49i n women
randomsed to | onger duration of CI .The final

Tabl e 4- Trastuzumab and CT for HER-2
over expressi ng advanced breast cancer

Tdaoe a+ pvd e
Tr ast uzunab

25. 1nont hs | 0. 046

Medi an survival 20. 3nont hs

1 year survival 68 % 79% 0. 008

TTP 4. 6nont hs 7. 4nont hs <0. 001
RR % 32 50 <0. 001

TTP Time to Progression
R Response rate
(o1} Chenot her apy

deci si on regarding the schedul e and duration of
therapy shoul d be taken after discussion wth
the patient. The concept of netronomc CT is
to admini ster the cytotoxic drugs at relatively
| ow doses, which is thought to optinize the
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Tabl e 5 Sone of the new biol ogi cal agents with clinical
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potential in breast cancer.

Agent d ass Tar get Current status
ZM839 (Iressa) Tyrosi ne ki nase EGFR Phase Il eval uation
i nhi bi t or
Tak 165 Tyrosi ne ki nase Her-2 Phase | eval uation
i nhi bi t or
R 115777 RAS f ar nesyl RAS and Activity seenin
(Zarnestra) transferase ot her phase 11
i nhi bi tor f er nesyl aat ed tria's, phase |11
proteins trials starting
RhuMAB VEGF Monocl onal VEGF Mbdest activity
ant i body in Phase |1
PS 341 Pr ot eosone Pr ot eosone Activity in Phase
i nhi bi tor /11 tria as single
agent
ZD 6474 Tyr osi ne ki nase VEGFR Phase | Study
i nhi bi t or
BAY 43- 9006 RAF ki nase RAF Phase | study
i nhi bi t or

angi ogenic effect of CI. It mght be a reasonabl e
option in patients with relatively indol esr(l)t
di sease for whomtoxicity is the nain concern .
The rol e of high dose chenot herapy (HDCT)

wth autol ogous stemcell transplantation in the
above setting is still a matter of debate. A
random zed study conparing HDCT to
conventional CT showed no benefit in terns of
TIPor (5 The sane results were also seenin a
French multicentric, random zed st udySl. In
contrast, a single center randomzed trial has
shown survival benefit wth HXCT in I\/BCSZ, but
the study is under review as part of a
m sconduct i nvestigati on.

Bl OLOGI CAL THERAPY:

Her-2 over expression or anplification occurs in
approxi natel y 20-25%of patients wth breast
cancer. It is associated 5\\4}\15'[4 h aggressi ve di sease
and decreased survi val Trastuzunab is a
hunani zed nouse nonocl onal anti body agai nst
the HER2 protein and is an active and tol erabl e
drug as afirst line therapy for MC. It is gi ven
as a weekly schedul e (4-ng/ kg of |oadi ng dose

fol l oned by 2-ng/ kg/week). CT when added to
trast uzunmab has shown increase survival as
conpar ed t560 CT alone in a randoni zed trial
(Tabl e-4) ", though no random zed trial is
available till date to show superiority of the
combi nati on over trastuzumab al one.
Phar nacoki netics and safety data suggest |ess
frequent administration of a |arger dose of
trastuzumab (6ng/ kg x g3weekly) mght be
feasible. APhase Il tria evaluating the safety
and phar macoki netics of trastuzumab and
paclitaxel as a 3 weekly schedul e have shown a
simlar plasma drug trough levels and RRw th

t hose %chi eved with the standard weekly
regi men .

Nuntoer of biol ogical agents targeting a variety
of nol ecul ar pat hways rel evant to the biol ogy of
breast cancer cell are being tried, the results of
vhich are still awaited (Table-5). Bexarotene, a
retinoid X receptor-selective retinoid wth
preclinical anti-tunour activity in MBC has
been tried in a miticenter phase Il study as an
or/%! preparation with a RR of approxinately
6% .
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Bi sphosphonates are an integral part in the
treatment of wonen with bone metastases,
decreasing the incidence of pathol ogical
fractures, pain, and hypercal cema. Wl -
conduct ed, pl acebo-controlled random zed
clinical trials that have denonstrated reduced
skeletal norbidity in the bi sphosphonate arm
This fanmily continues to grow and the new
generation conpounds, in view of their
i ncreased potency, are expected to be even JTore
ef fi caci ous and nmore convenient to use
Zolendronic acid is the nost preferred of all
bi sphosphonat es because of its shorter duration
of infusion w thout any conpromni se on the
ef fect. ASCO 2003 recomends a mni ni num
infusion tine of 2 hours for pamidronate and 15
m nutes for zolendronic acid with serum
creatinine to be nonitored before each therapy.
Bi sphosphonate are not reconmended in
patients with abnornmal bone scan w t hout
evi dence of bone destruction on imaging.
B sphosphonates given for metastatic painis
reconmrended aIGPng with systenic CT or
hor nonal t herapy .

Patients with w despread bony netastasis can
be treated either wth Phosphorus 32P whi ch has
a expected RR of 80%or Srontiun{S) 89 which
has a RRof 83% & is selectively taken up by
tunor involved bone with a ratio of 10:1. 32P
and 89 are the only agents currently approved
for bone metastasis. Newer agents |ike
Sanarium 153 and Rhenium 186 are al so bei ng
studi ed. Supportive care for MBC as on date al so
i ncl udes chest tube drai nage and chem cal
pl eurodesi s, pleuroperitoneal shunt, pericardi-
ocentesi s and chem cal pericardi odesis.
Rehabilitati on of a case of MBC shoul d be
addressed to and taken care as per the patient’s
per sonal pref er ences.

The optimal management of MBC till date
remai ns a therapeutic chall enge. The choi ce of
therapy depends upon the hornonal status, prior
exposure and toxicity profile. Aronatase
inhibitors and tanoxifen are the commonly
enpl oyed hornonal agents with ful vestrant
bei ng approved for tanoxifen resistant cases.
The choi ce and schedul e of cytotoxic agent(s)
depends upon the patient’s disease profile and
preference. Biological agents such as
trast uzunab and bi sphosphonat es al so pl ay an
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inportant role in the managenent of MBC The
future lies in the devel opnent and use of the
newer biol ogi cal and hornmonal agents. As these
novel therapies are integrated into daily
practice, the main challenge wll be to sel ect
those patients who are likely to benefit froma
specific schedule wth mininal toxicity.
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