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monitoring drugs after marketing. An example of its usefulness
was provided by the Boston Collaborative Drug Surveillance
Program, which found that 26° of 105 patients given ethacrynic
acid intravenously developed gastrointestinal bleeding, com-
pared with 4-50) of other patients.7 None of the attending
doctors attributed the bleeding to this drug. The limited experi-
ence of individual doctors and lack of prior suspicion prevented
them from guessing the cause, but combining their observations
led to discovery of an important reaction.
How can event-recording be accomplished in clinical trials ?

Doctors already ask patients about their symptoms. Use of
checklists increases the number of symptoms elicited, but may
interfere with detection of the important ones.8 Patient ques-
tionnaires may be useful.9 The only developments needed are
methods for recording all adverse events and for transmitting
them to the co-ordinating centre. There they must be coded and
analysed. This will require extra effort and expense, but need
not prolong the trial period.

Because they include a few thousand patients at most, clinical
trials of new drugs can provide information about only common
adverse effects.10 This has led to pessimism about the value of
trials in detecting toxicity, and attention has been focused on
the undeniable importance of post-marketing surveillance.
There are, however, several reasons why we should make the
most of the trials that are done. Firstly, the commonest reactions
are often the most important. Secondly, minor complaints may
be a clue to more serious (although less common) toxicity, as
would have been the case with practolol.' Thirdly, suspicions
raised by clinical trials, even when firm conclusions are not

possible, may lead to more effective monitoring after a drug is
released."

It has recently been suggested that all doctors using new
drugs should report adverse events to the Committee on Safety
of Medicines, but it is doubtful if compliance could be ensured
without some provision for automatically recording the use of
the drugs, as Inman has proposed.'2 13 Event-recording in
clinical trials is even more urgent and would be easier to imple-
ment. Its introduction could make the initial clinical trials much
more effective.
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Introduction

Management of breast carcinoma associated with pregnancy
may be a severe test for any clinician. Widely differing views
are held by surgeons, gynaecologists, and radiotherapists about
its treatment and prognosis. In addition, non-clinical religious,
psychological, and socioeconomic considerations will influence
the choice of management.
The rarity of breast carcinoma during pregnancy means that

no one institution can accumulate a wide experience, even over
a long period. Only two large personal series have been pub-
lished. Holleb and Farrow' reported on 283 patients from the
Memorial Hospital for Cancer and Allied Diseases and Peters2
from the Ontario Cancer Institute reported on 126 patients in
1962, extending the series to 295 patients in 1968.3 Based on her
extensive studies, Peters expressed strong views on the manage-
ment of breast carcinoma associated with pregnancy. Clinicians
have probably been most influenced by her views, which are
widely quoted, and we have therefore compared and contrasted
our findings with those of Peters.
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Patients, methods, and analysis

Our series consisted of 128 patients with carcinoma of the breast
who were pregnant. From 1941 to 1969 all these patients were referred
to the Christie Hospital and Holt Radium Institute, Manchester,
where they were divided into two groups.

Concurrent pregnancy group-Patients where the breast carcinoma
was diagnosed during pregnancy or up to one year after childbirth.

Subsequent pregnanicy group-Patients who became pregnant after
completing treatment for primary breast carcinoma.

Eighty-eight patients were studied in the concurrent group and
40 patients in the subsequent pregnancy group. Three patients had
two pregnancies each and therefore were included in both groups.
We have preferred to divide the phases of pregnancy into trimesters

rather than into two halves as Peters has done, as we think that the
former is more relevant to the practice of gynaecology and obstetrics
in Britain.

Survival curves for various groups were calculated by the life-table
method and compared by using the log-rank test4; this test was chosen
because it compares the entire distributions of survival times rather
than just the percentages of survivors at a fixed point in time-for
example, five years.

Staging-All the patients had histological verification of carcinoma.
The pathological node state was also known in all the operable patients
and was taken into account when staging the disease. Staging was
according to the International Clinical Staging.

Incidenice-T T White' reviewed 1375 cases of breast carcinoma
associated with pregnancy reported from 1866 to 1953 and added 38
cases to extend the series to 1413 patients.7 He calculated the frequency
as three cases of breast carcinoma per 10 000 pregnancies, or 280,
of all breast carcinomas. Peters3 placed the figure slightly higher at
3-8 % of all breast carcinomas. Almost 31 000 cases of breast carcinoma
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were seen at the Christie Hospital from 1941 to 1969, and only 128
(0-40 ) were associated with pregnancy. About 5400 patients were
aged 45 years and under, and the percentage associated with pregnancy
was then 2 8. The low percentage at the Christie Hospital was due to
the policy of giving women a prophylactic castration as part of their
initial curative treatment for breast carcinoma.

Results

CONCURRENT PREGNANCY GROUP

Age
Twenty-one patients in this group of 88 were aged 40 and over at

the time of becoming pregnant; the youngest was 21 and the oldest 47.

Symptoms and signs
Most patients complained of a lump in the breast. Two patients

had difficulty with breast-feeding, and two patients had reddening
of the skin of the breast, which was thought to be caused by a breast
abscess. The mean duration of signs and symptoms was 10 months.
Fourteen patients were aware of a lump in the breast from two months
to 13 years before pregnancy and took action only because they
thought the size of the lump had increased during pregnancy. The
remaining patients became aware of the lump during pregnancy.

Primary treatment of the breast carcinoma
Sixty-nine of the 88 patients had operable tumours, and, of these,

28 had a radical mastectomy and 34 a radical mastectomy followed by
radical radiotherapy. The remaining seven patients had a local
mastectomy with axillary node dissection followed by radical radio-
therapy. Ten patients were inoperable and had only radical radio-
therapy. Eight patients had palliative radiotherapy, and one patient
died before treatment could start.
Of the 69 operable patients, 89 % were found to have positive nodes

in the ipsilateral axilla; this percentage is considerably higher than
the 74 reported by Montgomery8 and the 72 °,, reported by Holleb
and Farrow.'

Survival
The total five-year survival of 340, (table I) was very close to the 33 %

reported by Peters.; The worsening survival from stage I to stage IV
was statistically highly significant (P < 0 001). We are unable to
provide statistics for the survival of the total premenopausal series
from 1941 to 1969, but Peters3 did find that stage for stage, the five-
year survival rate of the concurrent group was 10 to 15 /O lower than
in the total premenopausal series.

TABLE I-Percentage of survivors at 5 and 10 years of 88 patients in concuirrent
pregnancy grouip by clinical stage

Lfn
C)

a
>L

L-

n)

0

50

40

30

20

10

0
Before 1st 2nd 3rd 0-6m 6m-ly

pregnancy - Trimester - Postpartum

Before 1st 2nd 0-6m 6m-ly
pregnancy hal f hal f Post partum

FIG 1-Five-year survival in concurrent pregnancy group
related to phase of pregnancy at which carcinoma was
discovered.

of advanced cases, and her findings were the same when only stage
I and stage II cases were analysed.
We found that, while the patients treated in the first trimester had

the highest percentage of five-year survivors (fig 2), the difference in
survival between the five groups was not statistically significant
(P= 081). The findings were the same when only stage I and stage II
cases were analysed.

In our series 24 patients with operable breast carcinoma were
treated in the second and third trimesters: 14 of the 24 patients had
presented in the same phase of pregnancy and seven survived more
than five years. Ten of the 24 patients were not treated until the early
postpartum phase and five of them survived more than five years.
From this evidence there would appear to be no special risk attached
to curative treatment being carried out for operable breast carcinoma
in the latter half of pregnancy.
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We found from analysis according to the phase of pregnancy during
which the breast carcinoma was discovered (fig 1) that the best survival
rate was in the group who discovered their disease in the third trimester;
the overall difference between the six groups is not, however, statis-
tically significant (P= 084). The findings were similar when only
the data on stage I and stage II cases were analysed.
One of the most striking findings of Peters,' 3 however, was the very

poor survival of patients treated in the second half of pregnancy
compared with those treated in the first half or the immediate post-
partum period. White' had previously noted this but thought that the
reason was the greater number of patients with advanced disease
presenting in the second half of pregnancy. Peters: found no excess
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FIG 2-Five-year survival in concurrent pregnancy group
related to phase of pregnancy at which patient was treated.
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Outcome ofpregnancy

Seventy-three of the 88 pregnancies ended in the delivery of a
normal live child. There were two stillbirths and one spontaneous
abortion. Twelve patients had their pregnancy terminated, two in the
first trimester and one in the second trimester. Ten of these twelve
patients had advanced disease and died in less than five years, but
two are alive and well at 15 and 31 years.

SUBSEQUENT PREGNANCY GROUP

Only 40 patients became pregnant after definitive treatment for
their primary breast carcinoma: the youngest patient was 23 and the
oldest 44.

Treatment

All 40 patients had breast tumours considered to be operable: 23
patients had only a radical mastectomy, 16 patients had a radical
mastectomy plus radiotherapy, and one patient had a local mastectomy
plus radiotherapy. Of the 40 patients, 25 had positive nodes in the
ipsilateral axilla on histological examination.

Survival

The overall survival of 70 at five years (table II) compared favour-
ably with the 75 reported by Peters: in her series of 87 patients.
The trend for worsening survival with increasing stage of the disease
was statistically highly significant (P=0 003).
The survival curve of the total group of 40 patients was compared

with the survival curve of 120 controls matched for age, stage, year
of treatment, and disease-free interval. The matched control had to
have survived for at least the length of time that had elapsed between
the other patient's treatment and her pregnancy. Thus the only

TABLE iI-Percentage of survivors at 5 and 10 years of 40 patients in subsequent
pregnancy group by clinical stage
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FIG 3-Survival of subsequent pregnancy group compared
with that of matched controls.
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FIG 4-Survival by stage of subsequent pregnancy group
measured from start of pregnancy.

difference between any two matched patients would be the pregnancy.
The results of the comparison (fig 3) show that while the survival of
the subsequent pregnancy group was slightly better than that of the
controls, the difference was not statistically significant (P=0 40).

Survival for the subsequent pregnancy group was also related to the
interval between mastectomy and pregnancy. Peters:' found that 54 "/,
of patients survived five years even when pregnancy occurred within
six months of mastectomy. Our findings substantiate this fact, and
690/ of all patients survived five years. More important and useful
information may be obtained by measuring survival from the month
pregnancy started for each stage of breast carcinoma (fig 4). There
was an obvious worsening of survival with increasing stage of disease
that was statistically highly significant (P = 0 0005). While 69 % of the
whole group survived five years from the start of pregnancy, half of
the stage II patients and all of the stage III patients were dead
within seven years.

Conclusions

We think the following conclusions on the management of
breast carcinoma associated with pregnancy may reasonably be
drawn from these findings.

Patients presenting with early breast carcinoma in the first
trimester should be treated in the same manner as non-pregnant
patients. There is no harm in allowing the pregnancy to continue,
unless it is against the express views of the patient and her
husband. In several centres, however, patients with operable
tumours and positive nodes are being entered into adjuvant
chemotherapy trials. If it ultimately transpires that more women
will be cured of breast carcinoma by cytotoxic drugs then there
may be a new argument for aborting the fetus if the disease is
treated in the first trimester because of the teratogenic risks of
these drugs.

In this series we could find no special risk in treating patients
with breast carcinoma in the second half of pregnancy rather
than waiting for the postpartum phase. It would be unreasonable
for a patient who knew the diagnosis to be told that no treatment
was to take place for some weeks. Equally, perhaps not all
surgeons would stand by and do nothing.

For patients with an early breast carcinoma definitive surgery
may be performed if the delivery is still some weeks away and
the pregnancy may be allowed to continue; while closer to the
delivery date a simple mastectomy could be followed by radio-
therapy after the birth. Patients with stage III and stage IV
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disease have such a poor prognosis that the pregnancy should be
terminated and appropriate treatment started.

Patients found to have a breast carcinoma during lactation
should have lactation suppressed by means other than stil-
boestrol and the carcinoma treated in the usual way.
While the overall survival of the subsequent pregnancy group

was not significantly worse than that of matched controls, half
of the stage II and all of the stage III patients were dead within
seven years of the start of pregnancy.

Ultimately, despite the results and conclusions of this and
other reports, treatment in this very complex situation will
have to be tailored to the individual patient. What is considered
to be the best treatment for the patient by the clinicians may
well not be accepted by the patient, and her wishes should not
be ignored.

We thank Dr M V Peters and E and S Livingstone Ltd for giving
permission to reproduce the findings of Dr Peters (figs 2 and 3). We

also thank Miss Sheila Hull for help with the statistical analysis,
Dr M P Cole for helpful advice, the medical illustration department,
and Mrs Hurst for typing the manuscript.
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For Debate . . *

Defective blood glucose counter-regulation in diabetics is a
selective form of autonomic neuropathy
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Summary

Administration of a low-dose insulin infusion to normal
subjects results in a mild drop in blood glucose concen-
tration (1 1 mmoll (20 mg/100 ml)) and the resetting of
the basal glucose at the lower concentration. Clinical
hypoglycaemia does not develop, and there is a significant
release of glucagon, growth hormone, and cortisol. A
similar infusion in insulin-requiring diabetics results in
hypoglycaemia accompanied by a release of growth
hormone and cortisol but no significant release of
glucagon. Subsequently giving arginine to these patients
results in a significant release of glucagon, indicating that
the alpha cell is intact and can respond to local, direct
stimulation. In one patient the defect in glucagon
response to impending hypoglycaemia developed after
two years' insulin treatment.
This type of dissociated response of the alpha cell has

been reported in animals after denervation of the
pancreas, and insulin-requiring diabetics may develop
a selective form of autonomic neuropathy affecting the
vagal control of glucagon release.

Garvan Institute of Medical Research, St Vincent's Hospital, Sydney,
Australia

L V CAMPBELL, MRCP, FRACP, research fellow in endocrinology
E W KRAEGEN, PHD, senior research fellow
L LAZARUS, FRACP, FAACB, director

Background

Some data on the mechanism of glucoregulation in hypo-
glycaemia have been gained from using the insulin tolerance
test. This test (0 1-0-6 U/kg neutral insulin by intravenous
bolus) produces a rapid, inevitable hypoglycaemia in both
normal subjects and diabetics. This evokes a standard stress
response with release of catecholamines, glucagon, cortisol,
growth hormone, and prolactin.1 The release of growth hormone
and cortisol is not essential in immediate restoration of blood
glucose after hypoglycaemia,2 although chronic deficiency of
either can cause hypoglycaemia.3 In patients under sympathetic
blockade,4 with cervical cord lesions,5 and after adrenalectomy6
the sympathoadrenal system does not affect blood glucose
restoration during insulin hypoglycaemia. In these patients the
glucagon response was also unaffected by the sympathoadrenal
system.

Other conflicting data suggest that catecholamines do con-
tribute to restoration of blood glucose during hypoglycaemia,7
although their major role probably lies in mobilising alternate
substrate for energy production.9 In mild hypoglycaemia, how-
ever, the blood glucose concentration is restored without
adrenaline release.10 Thus the release of glucagon is the most
essential means of hypoglycaemia counter-regulation. There is
evidence from studies of the effects of vagotomy1' and atro-
pine12 13 that an intact vagus is necessary for release of glucagon
to offset impending hypoglycaemia. This is consistent with the
reports of parasympathetic innervation of the oc-cell14 15 and of
the efficacy of acetylcholine in the direct stimulation of glucagon
release.'6 17 A low blood glucose has been shown to be a direct
stimulus to the oc-cell in vitro when the glucose concentration
in the medium is very low1' 19; this response can be suppressed
by the presence of non-esterified fatty acid concentrations a
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