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Assessment of response to
tamoxifen among Iraqi patients with
advanced breast cancer
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ABSTRACT Eighty-eight women presenting with locally advanced or metastatic breast cancer ware treated
with tamoxifen alone. Estrogen and progesterons receptors {(ER and PR} were immunocytochemically anal-
ysed in mammary tumour cells obtained by fine needle sampling from 73 patients. Of tha breast carcinomas,
34.2% were ER+/PR+ and 43.8% were ER—/PR-. The ER+ content increased with age in postmenopausal
women. After tamoxifen treatment objective remission occurred in 39.7% of the women. The overall re-
sponse rate was 53.3% in the ER+/PR- group and 73.1% in the ER+/PR+ group. Howaver, the response
slicited in a case of the ER—/PR~ phenotype justified the randomized use of tamoxifen among patients in
Iraq where the necessary requirements for hormone receptor assessment are aimost unavailable.

Evaluation de la réponse au tamoxiféne chez des patientes iraquiennes ayant un cancer du sein
avanceé

RESUME Quatre-vingt-huit femmes se présentant avec un cancer du sein avancé sur [z plan local ou
métastatique ont été traitées au tamoxiféne uniquement. Les récepteurs des oestrogénes et de la
progestérone (RO et RP) ont subi une analyse immunocytochimique dans des cellules de tumeurs mam-
maires obtenues par ponction-biopsie sur 73 patientes. Sur les cancers du sein, 34,2% étaient RO+/RP+ et
43,8% étaient AO—-/AP-. Le contenu de RO+ augmentait avec I'age chez les femmes postménopauseées.
Aprés le traitement par tamoxiféne, une rémission objective est survenue chez 39,7%. Le taux de réponse
global était de 53,3% dans le groupe RO+/RP— et de 73,1% dans le groupe RO+/RP+. Toutefois, la réponse
obtenue dans un cas de phénotype RO-/RP- justifiait V'utilisation aléatoire du tamoxiténe chez les pa-
tientes en Iraq ol les moyens d'évaluation des récepteurs hormonaux ne sont pratiguement pas disponi-
bles.
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Introduction

Some human cancers, in a way which is not
yet understood, depend for their growth,
progression and perhaps onset on hormonal
stimulation. The presence or absence of
hormone receptors (HR) in such tumours
has been shown to represent an important
biochemical indicator of response to endo-
crine manipulation [1].

Tamoxifen, a nonsteroidal antiestrogen,
is now recognized as a first-line endocrine
therapy for breast cancer. It is valuable as a
palliative treatment and as an effective ad-
juvant to primary surgery, and it may even
have a place as a primary therapy in the cld-
erly [2]. Nevertheless, there are a few re-
ports that suggest that HR status may not
predict the benefit of tamoxifen [3].

The present study evaluated tamoxifen
treatment by reviewing the correlation be-
tween the presence of HR and the response
to tamoxifen in locally advanced or meta-
static breast cancer. We believe that the ap-
plied immunocytochemical technique for
the evaluation of HR of breast tumours was
introduced into Iraq for the first time in the
present work.

Materials and methods

This prospective study included 88 pa-
tients, aged 3269 years, with locally ad-
vanced or metastatic breast cancer, who
presented at the Outpatient Oncology De-
partment of the Medical City Teaching
Hospital between 1995 and 1996. Clinical
diagnosis was confirmed by fine-needle as-
piration cytology with or without mam-
mography. Measurement with bidimen-
sional tumour callipers was performed. Ab-
dominal sonography and chest X-rays were
taken and, if indicated, a skeletal survey
was performed.

Fine-needle sampling was carried out
with 23-gauge needles fixed on 10 mL dis-
posable syringes. The needle was moved in
all directions throughout the lesion and the
material thus obtained was expelled onto
four slides: two were immediately fixed in
absolute methanol, stained according to Pa-
panicolaou’s test and used for routine diag-
nosis [4]. The remaining two slides were
frozen at —20 °C for later use with specific
estrogen receptor (ER) and progesterone
receptor (PR) monoclonal antibodies.

To determine HR content, the simears
were taken by the principal investigator to
Karolinska Hospital in Stockholm, Swe-
den, where training in the immunocy-
tochemical technique was initiated. There,
slides were immersed in 3.6% formalin
phosphate buffered saline (PBS) for 10
minutes. They were then placed in absolute
methanol, followed by acetone for 2 min-
utes successively, washed again in PBS and
then stored at —20 °C in cold storage solu-
tion (PBS/glycerol 1:1 v/v). All reagents for
ER and PR immunocytochemical assays
(ERICA/PRICA staining) were supplied by
Abbott Laboratories, Stockholm, Sweden,
and the procedure suggested by the manu-
facturer was followed in detail [5].

It was anticipated that at least 100 tu-
mour cells would be available on each
slide. The receptors inside the nuclei ap-
peared brown if positive and light grey if
negative (igures 1 and 2). Numerical val-
ues I-III were assigned for staining intensi-
ty. The receptor value was then calculated
semiquantitatively by multiplying the per-
centage of the total number of cells with
positive receptors by the staining intensity.
The threshold for the method was 20 in
each case. Strictly following these criteria,
receptor information was recorded in 73 of
the 88 cases.

Patients were given tamoxifen (10 mg
twice daily) and assessed at 3-month inter-
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Figure 1 Aspiration blopsy smear from a case of mammary carcinoma exhibiting positive
ERICA (left) and rather weak PRICA (right) staining reactions {ERICA/PRICA x 250)

Figure 2 Fine-needle aspiration cytology from a premenopausal patlent presenting with

breast cancer exhibiting negative ERICA (left) and positive PRICA (right) staining reactions
(ERICA/PRICA x 180)
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vals for a minimum period of 18 months

according to the criteria recommended by

the International Union Against Cancer

(UICC) to cvaluate the objective response

to therapy in locally advanced or metastatic

breast cancer [6]. Patients were classified
as “complete responders” when all measur-
able lesions disappeared and no new le-
sions formed. They were classified as
“partial responders” when measurable le-
sions decreased at least 50% in size, there
was partial recalcification of osteolytic le-
sions and there was regression or no change
in osteoblastic lesions. Either type of re-
sponse was considered to be an “objective
remission”. Patients were considered to be

“stable” when lesions decreased less than

50% from original measurements and os-

seous lesions remained unchanged. “Pro-

gression” was recorded in patients with an
increase of 25% or more in the size of mea-
surable lesions, occurrence of new lesions
and/or progression of osteolytic lesions.

Inclusion into the present study thus re-
quired the following conditions:

* Patients had tumour-containing tissue
confirmed cytologically from a primary
or metastatic focus.

* Patients were to be treated by tamoxi-
fen alone for a minimum of 6 weeks

Table 1 Rasults af astrogen and
progesterone receptor inmunocytochemical
assay (ERICA/PRICA) for 73 patients

Phenotype* No. %
ER+/PR+ 25 34.2
ER+/PR— 16 205
ER-/PR- 32 43.8
ER-/PR+ 1 14
Total 73 100

*Total no. of ER+ tumours = 40 (54.8%); total no. of
PR+ tumours = 26 (35.6%)

before a decision about progression was
established and for 3 months for
stabilization or regression. Those in
whom objective remission was
achieved continued with tamoxifen;
those whose disease stabilized or
progressed were advised to undergo
treatment by surgery, chemotherapy or
radiotherapy.

* Information on HR should be available,
although the clinical response of the pa-
tients was to be evaluated without prior
knowledge of the results of the receptor
data.

Resuits

Over two-thirds of our study population
presented after the age of 50 years (Fi-
gure 3). The ratio of premenopausal to
postmenopausal patients was 27:73.

Positive staining with the ERICA/PRI-
CA kits was localized to the nuclei of HR-
positive mammary epithelial cells
(Figure 1). According to the semiquantita-
tive criteria for interpretation, 25 (34.2%)
paticnis in the sudy had both ER+ and PR+
tumours, 32 (43.8%) patients were ER—/
PR—, 15 (20.5%) were ER+/PR- and only 1
patient was ER—/PR+ (Figure 2). Thus pos-
itivity for ER alone was 54.8% and positiv-
ity for PR was 35.6% (Table 1).

The occurrence of ER+ tumours in-
creased steadily with age, especially in
postmenopausal patients (Figure 4). This
was not true for PR status.

Of the 73 patients who received tamoxi-
fen, 29 (39.7%) experienced an objective
remission in the form of complete or partial
response. There was stabilization of the
disease in 30 (41.1%), whereas only 14
(19.2%) showed evidence of continuing tu-
mour growth according to UICC criteria
(Table 2). Using ERICA/PRICA kits, we
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Figure 3 Distribution of patients by age (n=
88)
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Figure 4 Relation of hormone receptors (ER
and PR) contents to the age of the patient:
ER = estrogen receptor; PR = progesterone
racaptor

found that when both receptors were posi-
tive, tamoxifen led to an objective remis-
sion in 73.1% of the patients. In the ER+/
PR- group, however, this response was
seen in only 53.3%. A partial response was
also found in the only patient who was
semiquantitatively assessed as ER—/PR+
and in another patient who was ER—/PR—,

Only about one-quarter of the patients
experienced an objective remission within
the first 3 months (Table 3). However, by
the end of the first year, 92% showed a re-
sponse, while a few other tumours took 18
months to respond.

Discussion

Breast cancer cells with positive immuno-
cytochemical ER and PR values were ob-
served in 54.7% and 35.6% of our Iraqi
patients respectively. These figures are
lower than those recorded in Western stud-
ies [1,7]. More recently in Iraq, higher oc-

currences of these receptors were found in
malignant breast tissues (61.9% and 52%
for ER and PR respectively) [5]. This dis-
crepancy could be attributed to the fact that
most of the patients included in the present
study presented in stages III and IV; 79%
had metastatic deposits. Other studies have
indicated that there is generally a more uni-
form loss of these receptors as the tumour
becomes more anaplastic, assuming that
metastatic deposits tend to originate from
the most poorly differentiated cells [8].
Given this, HR status could represent an-
other aspect of cell differentiation,

The association between ER+ content
and the age of the patient was similar to that
reported in earlier studies, which suggested
that low ER values in premenopausal wom-
en might represent a true lack of the recep-
tor protein [9]. Other authors have
suggested that tumours among elderly
women tend to be better differentiated than
those observed among younger patients and
hence have a higher receptor content [10].
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Table 2 Response to tamoxifen in relation to hormone receptor data

Receptor Response to tamoxifen®
phenotype Objective Stabllization Progression Total
remission

No. % No. % No. % No.
ER+/PR+ 19 731 6 231 1 38 26
ER+/PR- 8 53.3 5 333 2 13.3 15
ER-/PR- 1 3.2 19 61.3 11 355 31
ER—/PR+ 1 100 - - - - 1
Total 29 39.7 30 411 14 19.2 73
*Based on UICC criteria [6]

Table 3 Percentage of 29 patients exhibiting
an objective remission to tamoxifen at
different perioda of follow-up

Duration of therapy % patients
{months)

0-3 24
46 78
7-9 86
10-12 92
13-15 96
16-18 100

Upon studying the distribution of ER
relative to PR, we found that when ER was
negative only 1.4% of tumours, i.e. 1 pa-
tient, had positive PR. However, when ER
was positive, 34.2% of tumours were PR+.
This supports the observations of McCarty
et al. that PR synthesis depends on estrogen
stimulation and that the general likelihood
of positive PR increases with increasing ER
content [1/]. McCarty et al. proposed that
PR is an end-gene product of ER induction
and transcription and that cells possessing

PR should have an intact and functioning
HR pathway, which in turn could respond
to hormone therapy. This may explain the
partial response found in the only patient in
the present study who was ER—/PR+. This
might also explain the differences in the
rates of objective remission of 53.3% in the
ER+/PR— phenotype and 73.1% in the
ER+/PR+ phenotype. In this regard, our re-
sults coincide with response rates recorded
after tamoxifen treatment in other studies
[11,12].

Failure to respond in the remaining
ER+/PR+ phenotype patients could be at-
tributed to the fact that some tumours are
multiclonal, i.e. they contain both HR+ and
HR- cell clones [{3]. Others have attribut-
ed the problem of non-responding HR+ tu-
mours to the stringent criteria proposed by
the UICC in defining objective remission
[6]. However, within our group, stabiliza-
tion of the disease occurred in 6 ER+/PR+
patients (23.1%), 4 of whom had bone and

- visceral deposits, while progression was

seen in only 1 patient who presented with
liver metastases. In general, patients with
soft tissue metastases had the greatest re-
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sponse to tamoxifen. An earlier study re-
ported that the quantity of receptor de-
creased according to tumour site: primary >
node > soft tissue > liver > bone [{2}. Clear
benefit from tamoxifen was demonstrated
regardless of age and menopausal status
[{4].

The partial response to tamoxifen in the
1 patient with the ER—/PR— phenotype sug-
gests that tamoxifen could have ancther
mode of action unrelated to its classical
model, i.e. direct competitive antagonism
on the intracellular estrogen receptor path-
way. It has been shown that addition of
tamoxifen to ER+ tumour cells stimulates
them to produce transforming growth factor
{TGF) which accordingly inhibits tumouro-
genesis and growth [3]. Cuzick and Wang
observed that tamoxifen treatment signifi-
cantly raised serum hormone binding glob-
ulin (HBG) and hence decreased the
bioavailability of free estrogen in blood
[15].

Because some patients with ER—/PR—
breast carcinomas might derive some bene-
fit from tamoxifen, its use is justified for
those in whom HR status is unknown. A
second justification for hormone therapy in
receptor-negative patients proposed re-
cently by the Early Breast Cancer Tnalists
Collaborative Group is the reduction in the
incidence of contralateral breast tumours
i 16]. Whether those patients presenting
with ER+/PR— tumours ought to have che-
motherapy at the same time as tamoxifen
remains debatable.

Another aspect of endocrine therapy
suggested by the present work is that the
time taken to achieve partial or complete
response may extend to several months.
Therefore, studies involving only a few
weeks therapy may give a false impression
of the efficacy of treatment. The higher
rates of objective remission reported in oth-
er studies with longer periods of follow-up
could be explained by this [2].
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