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not aware of evidence to show that prolongation of hospital
stay in these patients will result in a lower mortality.
We have adopted a conservative attitude to the treatment of

complete heart block and all patients were treated medically
except for two who were paced electrically. Anterior infarction
as a cause of heart block was associated with a higher mortality
(78%) than inferior infarction (36%). These figures compare
adequately with those of Lassers and Julian (1968) and of Scott
et al. (1967) who paced much more frequently than we have done.
We are not convinced, however, that our conservative approach
is the correct one.
We conclude that a shorter period in hospital and more rapid

mobilization than are normally practised are justified. By so
doing beds in coronary care units are made available for patients
who are at the highest risk within the first few hours and days
after acute myocardial infarction.
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Anti-oestrogen Therapy for Breast Cancer: A Trial of
Tamoxifen at Two Dose Levels
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Summary
Tamoxifen (ICI 46474) was given by mouth to patients
with advanced, recurrent, or metastatic breast carci-
noma. At a dosage of 10 mg twice daily 60% of patients
showed arrest or reversal of tumour growth. At a dosage
of 20 mg twice daily 77% showed arrest or reversal of
tumour growth. Side effects were usually trivial and
their incidence was the same at both dose levels. No
patients showed virilization or fluid retention.

Introduction

Tamoxifen is the trans-isomer of 1 (p-p-dimethylaminoethoxy-
phenyl)-l, 2-diphenylbut-1-ene. In several but not all mam-
malian species it is a potent anti-oestrogen. It is thought to act
by blocking oestrogen receptors. Nevertheless, very high dosage
in rats has an oestrogenic effect while low dosage is anti-
oestrogenic. The first clinical use of an anti-oestrogen for breast
carcinoma was described by Kistner and Smith (1960) and
further trials were described by Herbst et al. (1964). The only
published report on the use of tamoxifen is that of Cole et al.
(1971).
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Patients and Methods

Sixty-eight patients were admitted to the trial. They all had
either very advanced primary carcinoma of the breast, recur-
rence on the chest wall, or soft tissue metastases which could
be measured. Other metastases might have been present but
these did not affect admission to the trial. In most patients a
histological diagnosis was available but in a few patients with
very advanced primary disease a biopsy specimen had not been
obtained. No patient was admitted to the trial unless there had
been a lapse of at least three months from previous treatment
with hormones or cytotoxic drugs and from the menopause,
either natural or artificial.

Patients were divided into four groups depending on the
presence or absence of blood-borne metastases and whether
more or less than five years had elapsed from the menopause.
For each group a previously prepared randomization table was
used to allocate a patient to low or high dose treatment so that
the number receiving low or high dosage in each group would be
similar. The dosage of tamoxifen (ICI 46474) was either 10 mg
or 20 mg twice daily.
During the first six months of treatment patients were seen at

least monthly, and thereafter some were allowed a two-month
interval between visits. At the beginning of the trial all patients
had haematological and biochemical investigations at least every
month but when normal results had been obtained regularly for
six months the interval was lengthened.

Symptomatic Side Effects.-The incidence of symptoms
attributable to the drug is shown in table I. When a patient
had more than one symptom each has been noted so that the
number of symptoms recorded exceeds the number of patients
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TABLE i-Incidence of Symptoms Resulting from Treatment with Tamoxifen
10 mg Twice Daily (L) or 20 mg Twice Daily (H)

Within five Age 70
Years of Age 50-59 Age 60-69 or Total
Meno- Over
pause

L H L H L H L H L H

Hotfiushes . I 1 3 2 1 4 4
Nausea .. 1 1 1 1 3 3 4
Vomiting .. 1 1 2 0
Headache .. 1 1 1 1 1 2 3
Dizziness . 1 1 1 1
Confusion .. 1 0 1
Lassitude .. 1 0 1
Leg cramps .. 1 0 1

No. of patients .. 5 7 8 6 11 10 9 12 33 35

No. with symptoms 1 2 3 1 3 2 3 4 10 9

with symptoms. Symptoms have been noted only for the initial
dosage assigned by the randomization table. To avoid confusion
the effect of any change in dosage has not been included in the
table. Nevertheless, it should be noted that one patient who
changed from high to low dosage experienced relief of nausea
while another experienced relief of headache. One patient
stopped treatment with high dosage after nine months because
of the onset of dizziness, another stopped after five months
because of headacbe and confusion, and a third stopped after
three months because of nausea. In all three cases symptoms
ceased when treatment was stopped. One patient on low dosage
stopped treatment because of vomiting, but she had recently re-
covered from hepatitis. Not one patient suffered from any degree
of virilization and none showed evidence of fluid retention.

Objective Side Effects.-The haemoglobin levels in the treated
patients fluctuated only slightly, and the lowest recorded value
was 10A4 g per 100 ml. The white cell counts also fluctuated
slightly, and the lowest recorded value was 1,900/mm3 but in
this patient the value rose to 4,100 a fortnight later. There is no
reason to suppose that the treatment had any effect on haemo-
globin or white cell levels. In five patients there was a transient
fall in the platelet count below 100,000/mm3 but the lowest
recorded value was 56,000. In two of these treatment was
suspended for a fortnight, but in all instances the platelet
counts rose again a fortnight later. In two patients bone marrow
examination showed normal appearances, and it was concluded
that platelets were being lost from the blood at a higher rate
than normal. Serum calcium and phosphate remained within
normal limits in all patients. In four the alkaline phosphatase
levels were raised (in three it was raised before treatment started)
but all these patients had bone metastases. The aspartate amino-
transferase was raised in eight patients. In three this could be
explained by the presence of liver metastases, and another had
hepatitis. The remaining four patients had bone metastases but
liver metastases were not detected although they may have been
present.

Tumour Responses.-In table II the responses are grouped
according to the changes in linear dimensions of the tumours
resulting from treatment. A reduction in size is counted only if
it was sustained beyond three months. Tumour responses have
been grouped according to the ages of the patients. There was no
difference in tumour response rates when patients were grouped
according to the presence or absence of blood-borne metastases
so these groups have not been tabulated. Out of the 26 patients
who showed a reduction in tumour size to half or less, five had
been in remission for over a year and another 10 had been in

TABLE II-Effect of Tamoxifen on Tumour Size at Three Months. Dosage
10 mg (L) or 20 mg (H) Twice Daily

No Change Size Re- Size Re-
or Re- duced to duced to

Larger growth After Between Between
Becoming 99% and 50% andSmaller 51% Zero

L H L H L H L H

Within five years of
menopause 2 4 1 1 2 2

Age 50-59.. 4 1 1 1 3 3 2
Age 60-69.. 4 1 2 2 3 5 4
Age 70 or over 3 2 2 4 1 2 6

Total 13/33 8/35 3/33 6/35 5/33 7/35 12/33 14/35
(40%) (23%) (9%) (17%) (15%) (20%) (36%) (40%)

remission for over six months. Some tumour responses were as
spectacular as those sometimes seen after hypophysectomy. Thus,
in one patient widespread skin deposits disappeared, and in
another a greatly enlarged hard liver became impalpable within
three months of starting treatment. The trial was not designed
to study the effect of the drug on bone metastases, but the
clinical impression was that the drug was less effective for these
than for soft tissue deposits.

Discussion

In the report of Cole et al. (1971) a definite response was noted in
10 out of 46 patients (22%) treated with tamoxifen (ICI 46474)
while a further 37% showed a partial response. A definite
response was defined as reduction in tumour size to half or less
lasting for at least three months (I. D. H. Todd, personal
communication). The dose of tamoxifen was 10 mg either once
or twice daily.

In the present study 12 out of 33 patients (36%) receiving
10 mg of tamoxifen twice daily showed a definite response while
a further 8 (24%) showed a partial response. The difference in
results may have been due to sampling errors or to the difference
in dosage.
When patients received 20 mg of tamoxifen twice daily a

definite response was seen in 14 out of 35 (40%) and a partial
response in a further 13 (37%).

If the figures for definite and partial responses are added
together the total response rates are 60% for low dosage and
77% for high dosage.
There was no evidence that the drug had any effect on the bone

marrow, liver function, or blood calcium levels. The incidence of
symptomatic side effects was almost the same at either dose
level, and the particular advantages of this drug were the
absence of virilization or fluid retention and the fact that
injections were not required.

I am grateful to Dr. R. T. Rouse for his help and to Imperial
Chemical Industries Limited for supplying ICI 46474. Also I thank
my colleagues in the radiotherapy department for their ,help in this
trial.
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