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Response to a specific antioestrogen
(ICI 182780) in tamoxifen-resistant
breast cancer

“NAnthony Howell, David DeFriend, John Robertson,

Roger Blamey, Peter Walton

We treated 19 patients with advanced breast cancer
resistant to tamoxifen with a new specific antioestrogen
(ICI 182780) which, in animal studies, has no agonist
activity. 13 (69%) patients responded (7 had partial
responses and 6 showed no change) to monthly
intramuscular injections of ICI 182780 after progression on
tamoxifen, for a median duration of 18 months with
minimum side effects. Preliminary evidence suggests that
the agent is without effects on the liver or the
hypothalamic-pituitary axis. ICl 182780 appears to be a
promising new agent for treatment of advanced and early
breast cancer.

Lancet 1995; 345; 29-30

Although half of all patients with advanced breast cancer
have cancers which either regress or remain stable when
tumours eventually become
resistant after a median duration of remission of fifteen
months. Although an antagonist with respect to the
cancer, tamoxifen is an oestrogenic agonist with respect to
bone, liver, and endometrium. One cause of resistance
may be the cancer reacting to tamoxifen as an agonist or
that tamoxifen is, in some way, rendered unavailable to
oestrogen receptors so that endogenous oestradiol is able
to restimulate cancer growth. To test this hypothesis, we
treated patients with cancers resistant to tamoxifen with
an antioestrogen (ICI 182780: 7a-[9(4,4,5,5,5
pentafluoropentylsulfinyl)nonyljoestra-1,3,5,(10)-triene-
3,17B-diol) which, in animal studies, has been shown to
have no agonist activity.’

ICI 182780 is a steroidal antioestrogen with an
alkylsulphinyl side chain in the 7« position. There is
evidence that the side chain prevents dimerisation of two
molecules of the oestrogen receptor which is a
prerequisite for gene transcription.’ In contrast,
tamoxifen, like oestrogens, causes receptor dimerisation
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19 postmencpausal patients less than 81 years old with
advanced, histologically verified, breast cancer resistant to
tamoxifen were treated with ICI 182780. The study was
approved by the ecthics committees of each clinical centre.
Patients were included if they had been treated with tamoxifen as
an adjuvant to surgery for more than two years and then relapsed
or treated with tamoxifen for advanced disease, had a complete
or partial remission, or no change for at least six months* and
subsequently progressed. Patients were excluded if they had
serious intercurrent disease, a WHO performance status of
greater than 2 and a life expectancy of less than 3 months, or had
received other chemotherapy. One patient had adjuvant therapy
for only © months and progressed, and was thus a protocol
violation but is included in the analysis, She had progressive
disease when treated with ICI 182780. The predominant sites of
disease at the time of relapse on tamoxifen were: breast/chest wall
(7), lymph nodes (1), bone (9), and lung/pleura (2). After giving
informed consent, all patents underwent baseline staging
investigations before starting weamment with ICI 182780;
including radiographs, liver ultrasound or computed tomograph
scan (all every 1-2 months), and isotope bone scan (every 6
months), ICI 182780 was administered as a long-actng
formulation in a castor oil-based wvehicle by monthly
intramuscular injection into a2 buttock. For safety appraisal, the
first 4 patients received escalating doses of 1CI 182780, starting
with 100 mg the first month and increasing to 250 mg from
month 2 onwards, following confirmation of lack of local or
systemic drug toxicity at the 100 mg dose. Patients 5-19 received
250 mg/month from the outset. Treatment with ICI 182780 was
continued unti] cancer progression occurred. Patients were seen
every 3-7 days during the first month to monitor local and
systemic drug tolerability and to collect blood samples for
pharmacokinetic studies. Thereafter, review was done monthly to
evaluate response and to monitor local and systemic drug
tolerability. Blood samples were taken before treatment and at
monthly intervals thereafter for measurement of full blood count,
biochemistry, serum hormones, and lipids. Cancer response was
evaluated according to UICC criteria. To qualify for the “no
change” category, cancer growth had to stabilise for more than
six months.*

Response to Number (%) Duration (months)

IC1 182780

Partial 71(37) 20+{PR 19), 18+(NC B}, 17+ ABT), 17 (PR24)
12 (A74), 8 (A20), 3 (ATT)

No change 6(32) 23+{NC8), 18+(A74), 18+{AT1), 16+(NC 48),
16+(A23), 9 (NC 34)

Progression 6(31) All patients progressed in <8 weeks. Previous
treatment with tamoxifen A48, A45, NC 7,
PR E, 9. NC12

Letters in brackets Indicate response to tamoxifen when given for advanced disease

(PR=partial ission, NC=no change, PD=pr disease) or if given as an

adjuvant therapy [A). Numbers in brackets indicate duration of treatment with
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All 19 padents were evaluable (table). 13 (69%)
responded 1o treatment for a median duraton of more
than 18 months. 9 are sdll responding and continuing
reatment with ICI 182780 after 1623 months. Sites of
response were soft tissue (4), bone (7), and lung (3).
Responses were seen in 6 of 9 women who had progressed
whilst receiving tamoxifen for advanced disease and in 7
of 10 women who had received tamoxifen as adjuvant
therapy. There appeared to be no association between
duration of treatment with tamoxifen and subsequent
response to ICI 182780. No serious drug-related adverse
events occurred; minor adverse events were reported by 2
patients—transient blood-stained vaginal discharge and a
subjective feeling of living in a “dream like state” (similar
to that she had whilst taking tamoxifen) in one patient,
and alteration of body odour (noticed by her husband for
one month), possibly associated with increased hair
greasiness, in the other. There was no alteration in the
frequency of night swears or hot flushes, if already
present, and none were initiated. None of the patients
reported vaginal dryness or altered libido on direct
guestioning at each out-patient attendance. ICI 182780
appeared well tolerated at the site of injection despite the
relatively large 5 mL volume administered, with only 3
patients developing bruising or erythema on one occasion
each. There were no clinically significant changes in full
blood count or unexpected changes in biochemical tests.

QOur study shows that patients with advanced breast
cancer respond to a specific antioestrogen after failure of
treatment with a partial-agonist antioestrogen. There
appeared 1o be no cross resistance between ICI 182780
and tamoxifen in 69% of patients, whereas studies where
tamoxifen-resistant patients were treated with another
triphenylethylene antioestrogen, toremifine, have reported
much higher rates of cross resistance.’ The median
duration of response to ICI 182780 has not yet been
reached, but is already longer than we might expect from
other second-line endocrine therapies such as megestrol
acetate.

ICI 182780 is thought to act exclusively as an
antioestrogen via the oestrogen receptor.' Thus response
to treatment with ICI 182780 suggests that oestrogen
receptors remain functional and that tamoxifen therapy
fails because cancer regrowth is produced by an
oestrogenic stimulus. The cancer may acquire the
capacity to respond to the partial agonist activity of
tamoxifen and/or its various metabolites. This is
supported by the ability of tamoxifen to stimulate
proliferation of primary human breast cancer cells grown
in-vitro,® and also by the occasional clinical findings of
patents whose cancers respond to withdrawal of
tamoxifen at the time of treamment failure.” Alternatively,
changes in the inwacellular handling of tamoxifen may
reduce its ability to block oestrogen receptors and allow
stimulation of cancer growth by endogenous oestrogens.
This might occur as a result of cancer cells acquiring the
ability to inactivate tamoxifen by intracellular
degradation, intracellular sequestration to proteins other
than oestrogen receptors, or by increased drug exclusion
from the cell.®® Our data do not distinguish between these
resistance mechanisms.

Preiimina:y data (not shown) from this study show an
lmtlal nse in serum gonadotropm durmg the ﬁrst three
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alteration of hot flushes and hot sweats seen in the study,
these data suggest that, as was predicted from animal
studies,' ICI 182780 may be without effect on the
hypothalamus and pituitary gland. ICI 182780 may also
be peripherally selective with respect to the liver since no
significant effects on sex-hormone-binding globulin and
lipid have been seen in the present study. In primates and
in short-term studies in women,® ICI 182780 inhibited
endometrial proliferation at similar serum concentrations
to those seen in this study. If a similar inhibitory effect of
ICI 182780 were shown in longer-term studies, this
would be a further therapeutic advantage of the specific
antioestrogen, since tamoxifen is known to be associated
with proliferation and endometrial cancer.*

Our study suggests that ICI 182780 may improve the
rate and duraton of response when used as a first-line
treatment for advanced breast cancer, since it has no
demonstrable agonist activity. Furthermore, the lack of
toxicity or effect on serum lipids idenrify ICI 182780 as a
candidate agent with which to investigate the potential
benefits of specific antioestrogens in the adjuvant setting,
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