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The excess of deaths from diseases of the urinary system
among cimetidine takers was also unexpected. In contrast with
the other associations, this one showed no tendency to diminish
with time. Cimetidine tends to cause a slight rise in plasma creati-
nine concentration early in treatment,5 presumably by interfering
with tubular function, but we did not record any instance where
this effect was considered to be relevant. Indeed, examination of
the individual case histories disclosed an elderly group of patients
suffering from a multiplicity of disorders, many of which were
present before cimetidine was started. It is difficult to prove or
disprove whether a drug is influencing an established irreversible
process, but in our view it is extremely unlikely that cimetidine
played any part in the demise of the few patients who may have
been taking the drug in the terminal stages of their illness.
A clear trend towards an increased mortality ratio with dose of

cimetidine prescribed during the survey year (which was reflec-
ted in the pattern of prescribing during 1984) was seen only with
gastric cancer and acid related disease, where such trends were
to be expected, and we are reassured by the fact that no fatal
disorder emerged as being associated with cimetidine during the
follow up period. Rather, as already emphasised, the trend was
for associations seen during the first year of follow up to diminish
with time.

In conclusion, we believe that our data further support the
view that cimetidine is a safe drug. We intend to continue to

monitor the pattern of mortality to ensure that no unexpected
trends emerge.

We thank Mr T Lucas, who organised and monitored the study and
conducted the fieldwork in Oxfordshire; Mrs M Edmond and Mrs S
Wood, who conducted the fieldwork in Nottingham and Portsmouth,
respectively; Mr J Beresford, who managed the computing; and Mrs
D Collinge, who provided secretarial services. Dr A Flind gave help
and advice. We also thank the many general practitioners in the four
areas for their continued support. NHS Central Registry, family
practitioner committee, and hospital records staff have also given
invaluable cooperation.
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Thirty four year follow up of patients with breast cancer
in clinical trial of postoperative radiotherapy

M K PALMER, G G RIBEIRO

Abstract

An extended follow up to a maximum of 34 years was
carried out on a series of 1461 patients who had been
entered into a randomised clinical trial comparing
immediate postoperative radiotherapy (treated group)
with an optional delayed radiotherapy policy (watched
group) after Halsted radical mastectomy for operable
breast cancer. Long term survival was compared sep-
arately in patients with negative and positive axillary
nodes and in two periods when different techniques of
radiotherapy were used.
No significant differences were noted in survival overall

or in any subgroup. In patientswith negative axillary nodes
treated in the earlier period when the "quadrate" radio-
therapy technique was used, however, the difference in
survival was of borderline significance (p =0 052), to the
benefit of the watched group. Because of the large num-
bers of patients entered and the long follow up any
possible harmful or beneficial effect of immediate
postoperative radiotherapy would have been apparent
in the results of this trial. The absence of any such effect
implies that postoperative radiotherapy given to prevent
or delay local recurrence ofbreast cancer is unlikely to be
associated with a detectable effect on survival.
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Introduction

The propensity of metastases to develop many years after
treatment for breast cancer is well known. It is important,
therefore, in comparing the effects of various modalities of
treatment, particularly for early breast cancer, to assess the long
term results. Benefits associated with one particular treatment in
the short or medium term may not be sustained in the long term;
equally, harmful sequels may become apparent only much later.
To change policies of treatment based on premature analyses of
early trends may be prejudicial to patients in the long term.

Other studies have shown survival to 20 or more years after
treatment for early carcinoma of the breast,'-4 but these were not
randomised clinical trials. We are able to present the results of
an extended follow up to a maximum of 34 years in a group of
1461 patients who were entered into one of the first recorded
randomised clinical trials.

Patients and methods

From January 1949 to June 1955 a total of 1461 patients with oper-
able carcinoma of the breast were entered into a clinical trial carried
out at this hospital. Patients with operable (stage I and II) carcinoma
of the breast had Halsted radical mastectomy. They were then
randomised to have either immediate postoperative radiotherapy
(treated group) or delayed radiotherapy, when treatment was carried
out only if the patient developed local recurrence (watched group).
In the first part of the trial, up to June 1952, patients assigned to the
treated group received radiotherapy by the "quadrate" technique to the
axilla and operative flaps. From July 1952 to June 1955 a "peripheral"
technique was used, in which only the axilla, supraclavicular region,
and parasternal area were treated. Patients underwent close physical
follow up at this hospital for five years after entry to the trial. If well
the patient was dismissed and subsequent follow up arranged by
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means of a standard letter sent to the patient's doctor at seven, 10,
and 15 years after entry to the trial. The design of the trial, techniques, 100
and results at 10 years have been published previously.5 We decided
to extend the follow up of those patients still surviving at 15 years up
to the end of 1983, with a view to examining the long term effects on 80 -

mortality of the contrasting policies of immediate or delayed post-
operative radiotherapy.

Survival curves were calculated by the life table method6 and
compared using the log rank test.7 The odds ratio for the risk of death 60
among watched patients compared with treated patients was calculated 0
as the exponential of (O-E)/V, when 0 and E were the total observed os
and expected deaths and V was the variance of (O-E). The 95%O ,g
confidence interval for the odds ratio was calculated as the exponential 40 V
of (O-E)/V ±1 96/V2' .

Results 20----

A total of 470 patients were alive at the time of their last written
follow up. Seven of these were lost to follow up. Review of the medical
records of the 470 patients provided information on 52 patients whose ,
deaths had been reported, often by relatives, after the routine written 0 10 20 30

Years

FIG 3-Quadrate series with positive axillary node; 251 watched patients
100- ( ) and 222 treated patients ---) (p=0 9).
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FIG 1-Quadrate series with negative axillary node; 142 watched patients 0 10 20 30
and 105 treated patients (-- ) (p=0-05). Years

FIG 4-Peripheral series with positive axillary node; 217 watched patients

100 '1 ( ) and 243 treated patients (--- -) (p=-0-7).

follow up at hospital at 15 years. Details of the remaining 418 patients
80- who were not known to be dead were therefore submitted to the Office

of Population Censuses and Surveys.
By tracing patients we successfully found either a death certificate

or confirmation from the patient's current family doctor that she was
60 alive in 95% of patients: 56 died from breast cancer, 183 from other

-;X_ causes, and eight from unknown causes, and 152 were alive. Only 19
patients could not be traced any further because of either emigration
or insufficient information supplied to the Office of Population

40- Censuses and Surveys from poorly microfilmed hospital medical
records. One hundred and fifty two patients were still alive: the
youngest survivor with complete follow up was aged 59 years at the

20~L, time of writing, having had radical mastectomy for stage I breast
20 - 'cancer followed by postoperative peripheral radiotherapy in 1953

aged 29 years. Thirty survivors were aged 80-89 years, and the oldest
(who had radical mastectomy for stage I breast carcinoma without

I___________________________________________________ postoperative radiotherapy in 1950 aged 64) was 96 years old at the time
I I I I I I l of writing.

0 10 20 30 Separate analyses of survival have been carried out for the two
Years series of patients who were entered in the trial during the time in

which either the quadrate or peripheral technique of immediate post-
FIG 2-Peripheral series with negative axillary node; 142 watched patients operative radiotherapy was used. Patients were also classified accord-

~)and 139 treated patients (--- -) (p=0-13). ing to whether the nodes in the ipsilateral axilla were negative or
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positive for cancer. In each analysis survival curves were shown up
to nearly 35 years after entry to the trial comparing the treated and
watched groups of patients. Figures 1 to 4 show these survival curves.
In the quadrate series of patients with negative axillary nodes the dif-
ference in survival between treated and watched patients was ofborder-
line significance (log rank test; x2=378; df=l; p=0052), to the
apparent advantage of the watched patients; the difference in the
peripheral series of patients was in the same direction but not signifi-
cant (log rank test; Xe2 = 2-25; df= 1; p = 0 13). In patients with positive
axillary nodes the survival curves were similar whichever series of pat-

years that was conventional policy at this hospital and analyse
the long term survival of patients in the radiotherapy trial in
Manchester, which had previously been reported only to 10
years. 5

Fortunately, tracing was made easier because the trial started
soon after the inception of the National Health Service, and the
NHS number was almost always recorded in each patient's
medical record. Nevertheless, the success of the Office of
Population Censuses and Surveys in tracing 95% of the surviving

TABLE I-Log rank analysis of survival comparing treated and watched patients

Random allocation Ratio of
Series Axillary nodes of patients No of patients Observed deaths Expected deaths* observed/expected deaths p Value

Quadrate Negative {Treated 105 113 1267 116 0-052

Quadrate Positive Treated 251 211 23392 1 01 0-91

Peripheral Negative Treated 142 101 1119 090 013

Peripheral Positive Treated 217 222 21803 082 0-72

Pooled analysis Treated 752 643 61375 0960-10

*On basis of null hypothesis of no difference between treated and watched policies and distribution of total observed deaths between groups according
to size of each group and length of follow up in each group.

TABLE II-Log rank analysis of survival (patients dying of other causes have censored times), comparing treated and watched
patients

Random allocation Ratio of
Series Axillary nodes of patients Observed deaths* Expected deathst observed/expected deaths p Value

Quadrate Negative Treated 650 7456 089 0-08

Qudae Positive Treated 165 167-3 0-99 08Quadrate Positive {Watched 190 187 7 1 01 081

Peripheral Negative Treated 71 6771 1 06 0-51Watched 69 72-9 0-95

Peripheral Positive Treated 168 16153 0496 0-49

Pooled analysis Treated 495 496°9 1001 0-75

*Counting only deaths from breast cancer.
tOn basis of null hypothesis of no difference between treated and watched policies and distribution of total observed deaths
between groups according to size of each group and length of follow up in each group.

ients was examined. When the evidence from each of the four sub-
groups was pooled the difference in survival between treated and
watched patients was not significant (adjusted log rank test; yX = 2 76;
df= 1; p = 0 01). The odds ratio for the risk of death was 0 91 in favour
of patients who were allocated to the watched policy (a ratio of unity
would imply no advantage to either group), with 9500 confidence limits
0 82 and 1 02. Table I shows the results of this analysis in more detail.
When a distinction was made between deaths that were reported as

being due to breast cancer and deaths from other causes the results
were similar (table II). In this analysis only deaths from breast cancer
were regarded as relevant, and the observed deaths were therefore
the total number of deaths from breast cancer. Patients dying of other
causes were considered to be at risk up to the time of death and were
then withdrawn from the set at risk as if they were alive with no more
follow up. The difference in survival was not significant (adjusted log
rank test; 2 = 0 1; df= 1; p = 0-75). The odds ratio was 0 98 (slightly
favouring patients allocated to the watched policy), with 95%O confi-
dence limits 0 86 and 1 11.

Discussion

Early fears that routine prophylactic radiotherapy after radical
surgery for primary carcinoma of the breast reduced patients'
resistance to the development of metastatic disease have not
been confirmed.8-10 Little is known, however, about the long
term effects of radiotherapy on survival. It seemed worth while,
therefore, to extend the follow up of patients beyond the 15

patients was impressive, and in the small proportion of patients
not traced the most common reason was emigration.

Survival after treatment for carcinoma of the breast is in-
fluenced by many factors, including age at diagnosis, menopausal
state, the size of the primary tumour, and whether the axillary
lymph nodes are affected. Only information on the age and state
of the ipsilateral axillary nodes was available in this trial. The
results are therefore presented separately for those patients with
negative and positive axillary nodes. Analyses have not been
carried out in age groups because inevitably in a study in which
the main interest is the long term outcome the long term
survivors must have fallen into the youngest age groups at the
time of first treatment.

In the groups with negative axillary nodes the difference in survi-
val was almost significant, to the apparent benefit of the watched
group in the quadrate series. This conclusion was not supported
by the results in the peripheral series of patients.

Clinical patterns have changed over the past 34 years, and
the classical Halsted mastectomy is seldom performed in the
United Kingdom. Even if the operation was done for early
carcinoma of the breast it is extremely unlikely that postoperative
radiotherapy would be routinely given to patients with negative
axillary nodes after such an operation.
Although the effectiveness of postoperative radiotherapy in

preventing or delaying local recurrence of carcinoma of the
breast cannot be doubted," 12' our results seem to exclude the
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possibility of a detectable beneficial or harmful effect on survival.
The number of patients randomised within the groups with
positive nodes at first were large enough for any difference in
survival to have been apparent in an analysis. Hence any
possibly harmful effect must be small or it would have been
detected.
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SHORT REPORTS

Patients' perception of involuntary
weight loss: implications of
underestimation and overestimation
Involuntary weight loss is always a serious complaint, but in an
individual patient the reported weight loss may be an underestimate
or overestimate of the actual weight loss. We report a prospective
study of the variability in subjective perception of weight loss between
patients with cancer and patients with non-organic disease.

Patients, methods, and results

The study group comprised 105 consecutive patients who at the time of
first interview and before being weighed or diagnosed complained spon-
taneously of involuntary weight loss or admitted a weight loss of at least 2 kg
when asked about it. For each patient the following data were recorded:
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Scatter plot of reported and observed weight losses according to disease.

estimated weight loss (E) and weight before any suspected illness (W) as
reported by the patient; observed weight loss (0)-that is, the difference
between the weight measured at examination and the former weight (W);
and final diagnosis-that is, malignant disease (cancer), non-malignant organic
disease, or no organic disease. Reported weight loss was regarded as an accu-
rate estimate if its absolute bias (E- 0) on the observed weight loss was less
than 0 5 kg.
Three problems were considered: (a) the significance of the direction of

subjective bias in weight loss and its possible power to discriminate among

disease groups; (b) the size of the mean subjective bias; and (c) the question
whether the mean subjective bias changes with the level of observed weight
loss. Classical statistical methods were used.
Of the 105 patients, 22 were finally diagnosed as having cancer, 30 as suf-

fering from a non-malignant organic disease, and 53 as having psychoso-
matic complaints. The figure plots the reported weight losses against the
observed weight losses in the three diagnostic groups. The distributions of
the plots above and below the ideal strip of accurate estimation reflected
a tendency for underestimation of weight loss in patients with cancer,
overestimation in patients without organic disease, and a roughly equal
tendency for underestimation and overestimation in patients with non-
malignant organic disease.

These conclusions were confirmed and quantified statistically. The x2
test on a two way table for disease and bias on weight loss showed a significant
association between underestimation and overestimation of weight loss and
disease group (p<00005). Hence at the 95% confidence level a patient who
overestimated his weight loss by 0 5 kg or more had a 73(SE 11)% probability
of no organic disease and a 94 (6)% probability of not having cancer; if he
underestimated his weight loss by more than 1 kg there was a 52 (22)%
probability of cancer.
The mean subjective bias on weight loss was -1-77 (SE 0 47) in the patients

with cancer, -035 (0 39) in those with non-malignant organic disease, and
+1-67 (0 24) in those with no organic disease. Hence the mean subjective
bias was significantly negative in the first group (p<0-001), not significant
in the second group (p >0 3), and significantly positive in the third group
(p<0 0005). Linear regression of estimated weight loss on observed showed
that a higher mean subjective bias correlated with a higher observed weight
loss in the group with cancer but with a lower observed weight loss in the
group with non-malignant organic disease.

Comment

There is no conclusive explanation for this overestimation of weight
loss in psychosomatic disorders and underestimation in malignant
disease. There may be a general tendency to minimise symptoms in
malignancy and to exaggerate or even imagine symptoms in neurosis,
depression, and psychosomatic disorders. Moreover, a patient with
cancer usually has a steady decrease of weight; a long delay between
his awareness of weight loss and his consultation with a physician
might objectify his bias.
These conclusions, derived from easily obtained data, may be a

guide in the further management of patients complaining of weight
loss.

We thank Mrs Magda Demeijer-Ducatteeuw for help in the preparation of
this manuscript.
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