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A randomised controlled trial to investigate
the efficacy of mass screening with singleview mammography in reducing mortality from breast cancer
was started in Sweden in 1977. 162 981 women aged 40 years
or more and living in the counties of Kopparberg and
&Ouml;sterg&ouml;tland were enrolled in the study and divided at
random into 2 groups. Each woman in the study group was
offered screening every 2 or 3 years depending on age.

Summary

13

April

1985

Women in the control group were not offered screening. This
report is confined to the 134 867 women aged 40-74 years at
date of entry. The results to the end of 1984 show a 31%
reduction in mortality from breast cancer and a 25%
reduction in the rate of stage II or more advanced breast
cancers in the group invited to screening. 7 years after the
start of the study the excess of stage I cancers in the study
group largely outweighs the deficit of advanced cancers.
Introduction
IN 1977, the Swedish National Board of Health and
Welfare started a randomised controlled trial in 2 counties to
determine to what extent mass screening with single-view
mammography could reduce mortality from breast cancer. It
started in October, 1977, in Kopparberg and in May, 1978, in
Ostergotland. We present the first results of the study to the
end of 1984.

Methods
A total of 162 981 women aged 40 years or more at randomisation,
from Kopparberg and
counties, entered the study.
The randomisation took place at the community level rather than at
individual level.I For this purpose the combined population of the
2 counties was divided into 19 blocks selected to give relative
socioeconomic homogeneity within each block. All women over 40
from a given block entered the study at the same time. The date of
each
entry is taken as the date of randomisation. In
block was divided into 2 units of roughly equal size; 1, chosen at
random, was allocated to receive screening, and the other was
allocated to the control group. In Kopparberg each block was
divided into 3 units of roughly equal size, 2 of which were randomly
allocated to receive screening and 1 to the control group (table I). In
Kopparberg the control group is only half the size of the study
group. Women over 74 years of age were invited to screening, but
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TABLE I-NUMBER OF WOMEN INCLUDED IN THE STUDY IN THE
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COUNTIES BY AGE AT ENTRY
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analysis because compliance was poor.

TABLE II-COMPLIANCE RATE WITH THE SCREENING PROGRAMME IN
THE COUNTIES COMBINED

TABLE III-WOMAN-YEARS OF OBSERVATION* IN THE
COMBINED BY YEAR OF

I

13% of women in the control group had a mammographic
examination as part of routine medical care up to the end of 1984.
Most of these examinations were in 1983-84.
The only screening modality used was mammography with the
single medio-lateral oblique view.2Details of the technique and the
organisation of the programme are given elsewhere. 1,3,4 Nationwide
cancer registration permits identification of breast-cancer cases
even among women who have migrated out of the counties, and all
deaths in the cohort were obtainable from the National Bureau of
Statistics. The small number of subjects who have left Sweden were
the only ones who could not be traced. A death was classified by
members of the local project groups as being due to breast cancer
only after a full review of the clinical and pathological records.
When the cause of death was doubtful the records were reviewed by
a combined committee from the 2 counties. The statistical analysis
with Mantel-Haenszel techniques was based on individuals. The
excess variatiori resulting from randomisation being at the
community rather than the individual level was negligible. Analyses
were stratified by county and age. Stratification by county was
necessary because the dates on which screening started and the
proportion of women allocated to screening were different in the 2
counties:
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gives the number of women from the original cohort who had died
or left the county in the intervening period. All eligible women in
the study group have received at least 2 invitations, and some
women under 50 years of age have already received 4. The womanyears of observation in the study and control groups are given in
table 111, by year of follow-up. The average length of follow-up since
date of randomisation is 6,0 years.

Results
at first screening was 89%. The numbers of
in the study and control groups with breast cancer
diagnosed between randomisation and Dec 31, 1984, are
given in table IV by stage of disease at diagnosis. In the study
group there is a highly significant reduction (25%) in the
absolute rate of stage II or more advanced cancers (p<0 - 001,
table v). This deficit is more than outweighed by the excess in
the study group of stage I and in-situ cancers.
Fig 1 shows the evolving cumulative number of stage II or
more advanced cancers in the study and control groups (the
number of cases in the Kopparberg control group has been
doubled to allow for the control-group size). Since the
number of cases in the study population is a mixture of
prevalent and incident cases, rates related to woman-years at
risk were not calculated. The concavity of the curves in the
last 3 years of follow-up reflects the falling number ofwomanyears at risk. The number of deaths from breast cancer in the
study and control groups is shown in table VI by county.
Overall there is a 31% reduction in mortality in the study
group (p 0 -013,2-sided test). The cumulative mortality rate
in the study and control groups is shown in fig 2. The
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*The date of exit from the study is taken as the end of the year of last follow-up.
j-Women aged 40-74 at entry.

the compliance rate was less than 50%. This report is confined to the
134 867 women aged 40-74 at randomisation who had not received
surgery for breast cancer before randomisation. Women in the study
group aged 40-49 at date of entry were invited to screening on
average every 24 months, and women aged 50 or more at entry were
invited on average every 33 months. Individual letters of invitation
were sent out at each screening round to all women in the original
cohort still living in the county. The first 2 screening rounds have
been completed for all age-groups in both counties. The compliance
rate for the 2 counties combined is given in table n. The difference
between the number of women invited at the first and second rounds

=

TABLE IV-BREAST CANCER CASES DIAGNOSED BETWEEN THE DATE OF RANDOMISATION AND DEC

31, 1984,

GROUPS BY AGE AND STAGE OF DISEASE*

*Women aged 40-74

at

entry.

t Includes screen-detected and interval cancers.
Includes cancers among non-responders and cancers diagnosed between randomisation and invitation to screening.
pNX: invasive tumour, size <20 mm, axillary nodes not examined histologically.
’Figures within brackets denote no per 1000 women.
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entry.
The figures for the control group are
control group in Kopparberg county.

adjusted

for the different size of the
’

The cumulative number of deaths is shown alongside the curves; the figures
for the control group are adjusted for the different size in the control group m

Kopparberg.

difference between both groups began to emerge 4 years after
the date of randomisation and has steadily widened since.
The numbers of deaths are also given in fig 2, with the
Kopparberg control numbers doubled, as in fig 1.
Table VII gives the difference in mortality between the
study and control groups for the 40-49 and 50-74 agegroups. In the 50-74 age-group, there is an overall reduction
in mortality of 40% (p O. 003). In the 40-49 age-group no
=

TABLE V-COMPARISON BETWEEN THE STUDY AND CONTROL GROUPS
OF THE RATES OF STAGE II AND MORE ADVANCED CANCERS*
I

2-Cumulative mortality rates per 10’ women by time since
randomisation in the study and control groups, women aged 40-74
at entry.

Fig

Fig 1- Cumulative number of women with stage II or more advanced
breast cancer by time since randomisation, women aged 40-74 at

reduction has yet been observed, but the confidence interval
is wide.
Discussion
This is the first randomised trial to show a reduction in
from breast cancer after mass screening since the
Health Insurance Plan of New York (HIP) study.s We used
single-view mammography only, whereas complete
mammography with physical examination was used in the
HIP study. Also, we had a longer interval between

mortality
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TABLE VII-DEATHS FROM BREAST CANCER BY AGE AT ENTRY

Relative risk= O. 75.
X, 1 = 15.0 (p<0-001).
95% confidence interval (0’ 65, 0 87).
*Women aged 40-74 at entry.
TABLE VI-DEATHS FROM BREAST CANCER IN STUDY AND CONTROL
POPULATIONS*

Combinedon 1 df=6-17, p=0-013 (2-sided).
Combined estimate of relative risk=0-69, 95% confidence interval (0-51,
’

0-92).
*Women

aged 40-74

at

entry.

832

consecutive screenings. Even with an interval of nearly 3
years the reduction in mortality in the 50-74 age-group is
similar to that in the HIP study for the 50-64 age-group, in
which annual screening was used.
2 non-randomised studies,6,7 one of which used mammography alone but with a shorter interval between screenings,6 support our results. The reduction in mortality closely
parallels the reduction in the number of stage II or more
advanced cancers diagnosed in the study population,
compared with the control group. In over 90% of patients
who have died breast cancer was diagnosed at an advanced
stage. The fall in stage II or more advanced cancers has arisen
even though a large number of such cases were diagnosed at
the first screening round, most of which were in the 60-74
age-group.
The lack of effect on mortality, even with more frequent
screening, in the 40-49 age-group may be explained by the
small number of deaths seen so far in this group. In formal
statistical terms the effect is not different from that in the
50-74 age-group, since the confidence interval for the effect
includes the relative-risk estimate for the older age-group. It
corresponds, however, with a similar absence of effect in this
age-group in the HIP study after 7 years of follow-up. Further
follow-up of this group in the HIP study eventually
demonstrated a reduction in mortality.8,9 There is still a 30%
excess of invasive cancers diagnosed in the study group,
compared with the control group (13.77 per 1000 and 10.55
per 1000, respectively, table IV), whereas in the HIP study the
number of these cancers in the 2 groups had equalised 5 years
after entry to the study.This difference suggests that cancers
are detected at a considerably earlier stage with modern
mammography than they were with the detection methods
used 15 to 20 years ago, and this may be of considerable
importance for the mortality rates in the study group. It is
possible that some of the excess cancers might never have
surfaced clinically. Consideration of the incidence of interval
cancers. (ie, those occurring between screenings) should
determine whether the deficit of cancers in the years after a
negative screening examination corresponds to the numbers
detected at screening and will be the subject of a future

publication.
The present findings, together with the studies from New
York and the Netherlands, show that early detection is
effective in reducing breast cancer mortality.

Correspondence should be addressed to L. T., Mammography Department,
Central Hospital, 79 182 Falun, Sweden; or G. F., Mammography
Department, University Hospital, 38185 Linkoping, Sweden.
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41 patients with active rheumatoid arthritis
entered a placebo-controlled double-blind
randomised study in which 21 received slow intravenous
injections (given in fractions over 10 min) of thymopentin
(TP-5) 50 mg 3 times a week for 3 consecutive weeks and 20
received placebo in the same way. After 3 weeks of treatment
the TP-5 group showed improvement (p<0&middot;05 or p<0 &middot;01)in
all but one of the clinical variables tested. There was
improvement in the number of joints painful at rest, the
number of joints painful on motion, scores for tenderness on
pressure and swollen joints, severity of pain on awakening
and morning stiffness, and right-hand grip strength; lefthand grip strength remained unchanged. In the placebo
group, only morning stiffness improved significantly. The
intergroup comparisons showed that thymopentin was
significantly better than placebo in reducing tenderness, joint
swelling, severity of pain on awakening, and disease activity.
4 weeks after the end of the TP-5 therapy, the improvement
was still present although there was a trend towards relapses.
No significant modifications occurred in any of the
laboratory variables tested and only minor side-effects were
experienced by either group.

Summary

Introduction

THYMOPOIETIN, first isolated from bovine thymus,’ has a
49 aminoacid sequence2 whose residues 32-36 Arg-Lys-AspVal-Tyr retain the biological activity of the parent molecule.
This pentapeptide has been synthesised and designated
The
molecule
influences
thymopentin (TP-5).3
several
mechanisms.
immunoregulation by
Thymopentin
induces the phenotypic differentiation of T cells in vitro4,5
and in vivo.6

suppressor,’

In addition,

functional maturation of

helper,and cytotoxic T cells9-11has been

observed after thymopoietin or thymopentin administration
to various animal models. In contrast, thymopoietin inhibits
B-cell phenotypic differentiation, at least in vitro.5 Recently
TP-5 was reported to modulate the specific antibody

healthy beings. 12
Thymopentin has a plasma half-life of only 30 s," being
broken down to natural aminoacids by peptidases in human
plasma. Despite the brief half-life a single intravenous dose of
TP-5 can produce changes in the cellular processes in T
lymphocytes persisting for more than 5 days.14 TP-5 may also
modulate immune reactivity, depending upon dose and route
response in

of administration. 15-17 Its effect on T and B cells suggests that

