en- .
ast Cancer Mortality *

3
a irO, B S.v
Shap M.D.,® and Ruth Roeser, M.A. *7

g Venet,

CT—Results from the randomized trial conducted by the
i~ith Insurance Plan (HIP) to determine the efficacy of breast cancer
#e'éning with mammography and paipation are reported for longer
~sds than previously available. By the end of 10 years after entry,
>~P~-'me'sludY group’s mortality due to breast cancer was about 30% below
5 ontrol group's. Arithmetic gains due to screening were maintained
¥ prough year 14: relative gains declined. With increases in the period
“'bl follow-up, cumulative survival rates among cases detected by mam-
Anography alone (palpation negative during screening), decreased
re rapidly than rates among other subgroups, but survival rates for
mammogfaphy cases remained relatively high. Study women aged
40-49 years at entry began to show lower breast cancer mortality than
g mose in the control group as duration of follow-up increased. Reser-
! {'ﬁﬁons are advanced about the acceptance of this finding as evidence
v o’, the efficacy of screening under age 50 under the conditions of the
. HIP study. The reservations are based on the observation that the
* decrease of mortality among the study group aged 45-49 at entry is
concentrated entirely among cases diagnosed after they reached 50
years of age.—JNCI 1982; 69:349-355.

- The favorable impact of periodic screening with mam-
“mography and clinical examination of the breast on mor-
* ‘tality from breast cancer shown by the HIP Study has been
; - extensively reported for the short-term period of 5 vears
after the start of screening and for several subsequent vears
{1). Stimulated by these results. a number of issues have
attracted attention that atfect the spread of large-scale
‘ wreening programs, e.2.. the independent contribution of
mammography (2), the age groups that benefit from screen-
ing, the radiogenic etfect of mammography. and the
risk-benefit effects of screening at various intervals (3-3).
« At the same time, it has been well recognized that the
| ‘efficacy of screening will not be adequately comprehended
i
l

A2

until we know the long-term effects on mortality.
Short- to intermediate-ierm reduction in mortality is close
[ .to one-third. but the absence of information on the natural
¢ . history of breast cancer detected through screening leaves
l _uncertain whether this reduction represents a cure or a
; postponement in mortality from breast cancer. Evidence on
this issue would have great significance not only for screen-
, 'ing but also for the more general understanding of the
biology of breast cancer. At this point, the data on breast
{ cancer detected in clinical practice show that even among
'-_ cases diagnosed at a localized stage, there continues to be
}  xcess mortality for lonyg periods after diagnosis (6).
‘ The discussion that follows represents a start in addressing
i thequestion of long-term etfects related to screening through
M extension of previousty reported observations into a 12-
© H-year period of follow-up.
{

METHODS

Population source and vbsercation methods.—To test the efficacy
of periodic screening with mammography and clinical ex-

to Fourteen-Year Effect of Screening on
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amination, we selected two systematic random samples, each
consisting of about 31,000 women aged 40-6+4 years, from
members of HIP, a comprehensive, prepaid group practice.
Study women were offered screening examinations; the 65
who appeared for an initial examination were offered three
additional examinations at annual intervals unless earlier
follow-up or biopsy was indicated. All but a small proportion
(12%) had at least one additional annual examination.
Screening consisted of a clinical examination, usually by a
surgeon; mammography, in which two views were taken of
the breast (cephalocaudad and lateral); and an interview to
obtain relevant demographic information and a health his-
tory. Independence between the two examining modalities
was strictly maintained. Initial screenings began in Decem-
ber 1963 and continued through June 1966: annual rescreen-
ings ended in June 1970. Control women continued to
receive their usual medical care. The extent to which women
in the study and control groups had general physical ex-
aminations (including breast examinations) or engaged in
breast self-examination after the completion of the screening
project is not known. At HIP, mammegraphy was utilized
extensively for differential diagnostic purposes but not as
part of a program for early detection among asymptomatic
women.

Follow-up procedures.—All observations relate to women in
the study and to control groups with no breast cancer
diagnosed prior to their entry into the study. Follow-up
proceclures for identification of breast cancers and deaths
due to breast cancer or other causes have been applied
equally to the study and control groups. These include
periodic communication with women {or their next of kin)
on the breast cancer registries established in the study.
searches of hospital insurance and death records, and surveys

Apsreviations usep: CFR=case fatality raterst: CSR=case survival ratets):
HIP=Health Insurance Plan of Greater New York.
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cT—Results from the randomized trial conducted by the
2 H,alth Insurance Plan (HIP) to determine the efficacy of breast cancer
] V ’n,ng with mammography and palpation are reported for longer
5 than previously available. By the end of 10 years after entry,
; study group ‘s mortality due to breast cancer was about 30% below
M control group's. Arithmetic gains due to screening were maintained
erUgh year 14: relative gains declined. With increases in the period
. olfollow‘“p cumulative survival rates among cases detected by mam-
¥ mogfaPhY alone (palpation negative during screening), decreased
e rapidly than rates among other subgroups, but survival rates for
ﬂ.’a,,,,,,ography cases remained relatively high. Study women aged
10-49 years at entry began to show lower breast cancer mortality than
e in the control group as duration of follow-up increased. Reser-
"% 'vitions are advanced about the acceptance of this finding as evidence
bt of the efficacy of screening under age 50 under the conditions of the
HIP study. The reservations are based on the observation that the
decrease of mortality among the study group aged 45-49 at entry is
concentrated entirely among cases diagnosed after they reached 50
years of age.—JNCI 1982; £9:349-355.

" The favorable impact of periodic screening with mam-
“mography and clinical examination of the breast on mor-
tality from breast cancer shown by the HIP Study has been

—

" ~estensively reported for the short-term period of 3 years

after the start of screening and for several subsequent years
{i). Stimulated by these results, a number of issues ha»e
attracted attention that affect the spread of large-scale
screening programs, e.g.. the independent contribution of
mammogmphv (2. the age groups that benefit from screen-
ing, the radiogenic effect of mammo«rmph» and the
. risk-benefit effects of screening at various intervals (3-3).
. At the same time, it has been well recognized that the
| ‘efficacy of screening will not be adequately comprehended
'; until we know the long-term effects on mortality.
-~ Short- to intermediate-term reduction in mortality is close
|

.to one-third, but the absence of information on the natural
- history of breast cancer detected through screening leaves
uncertain whether this reduction represents a cure or a
'postponcmem in mortality from breast cancer. Evidence on
this issue would have great significance not only for screen-
‘ing but also for the more veneml understanding of the
biology of breast cancer. At thxs point, the data on breast
@ fancer detected in clinical practice show that even among
cases diagnosed art a localized stage, there continues to be
excess mortality for long periods aftex dugnosns {(6).

The discussion that follows represents a start in addressing
the question of long-term ettects related to screening through
an extension of previousiv reported observations into a l’
© l4-year period of follow-up.

METHODS

_ Population source and vbserzation methods.—To test the efficacy
of periodic screening with mammography and clinical ex-

6 Fourteen-Year Effect of Screening on
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amination, we selected two systematic random samples, each
consisting of about 31,000 women aged 40-6+4 years, from
members of HIP, a comprehensive, prepaid group practice.
Study women were offered screening examinations; the 65%
who appeared for an initial examination were offered three
additional examinations at annual intervals unless earlier
fnllow up or biopsv was indicated. All but a small proportion

{12%) had at least one additional annual examinartion.
Scxeemng consisted of a clinical examination, usually by a
surgeon; mammography, in which two views were taken of
the breast (cephalocaudad and lateral); and an interview to
obtain relevant demographic information and a health his-
tory. Independence between the two examining modalities
was strictly maintained. Initial screenings began in Decem-
ber 1963 and continued through june 1966: annual rescreen-
ings ended in June 1970. Control women continued to
receive their usual medical care. The extent to which women
in the study and control groups had general physical ex-
aminations (including breast examinations) or engaged in
breast self-examination after the completion of the screening
project is not known. At HIP, mammography was utilized
extensively for differential diagnostic purposes but not as
part of a program for early detection among asymptomatic
women.

Follow-up procedures.—All observations relate to women in
the study and to control groups with no breast cancer
diagnosed prior to their entry into the swudy. Follow-up
procedures for identification of breast cancers and deaths
due to breast cancer or other causes have been applied
equally to the study and control groups. These include
periodic communication with women {or their next of kin)
on the breast cancer registries established in the study.
searches of hospital insurance and death records, and surveys

ABREVIaTIONS USED: CFR=case facality ratetsi: CSR=case survival rates):
HIP=Health Insurance Plan of Greater New York.

'Received August 21, 1981: accepted February 26, 1982,
*Supported in part by Public Health Service (PHS) contract NOTCP-
43278 trom the Divisinn of Cancer Cause and Prevention. National Cancer
Institute: and by PHS contract NIH-69-33 to The Health Insurance Plan
of Greater New York from the National Cancer Institute.

*Health Services Research and Development Center. The Johns Hop-
kins University School of Hygiene and Public Health. 624 North Broadway.
Baltimore. Md. 21205,

*The Health Insurance Plan of Greater New York. 220 West 38th St..
New York, N.Y. 10019,

* New York Medical College. Vaihalla. N.Y. (0393,

" Department of Surgery, Beth Israel Medical Center, 10 Nathan D.
Perlman Place. New York, N.Y. 10003,

"We thank Dr. George B. Hutchison of the Deparunent of Epidemiol-
ogv. Harvard University School of Public Healih for his valuable sugges-
tions on reviewing the draft of this paper.

349 JNCI, VOL. 69, NO. 2. AUGUST 1982




e

oy

agmm

b

.i:!'..‘-, * 3
shikli: vanny

-3

CAMPELTH Aatmiuama
i

£y 48

350 Shapiro, Venet, Strax, et al.

3 and 10 vears after entry of all 62,000 women whose status
was not already known through other sources. Other tracing
methods are being applied for residual groups, and a new
survey 15-17 vears after entry is under way. Results thus far
indicate that nearly all cases of breast cancer that occurred
during the first 10 vears after entry are now known; however,
this may not be so for later years. Accordingly, mortality
due to breast cancer, the primary measure for determining
efficacy of screening, is restricted to cases detected in the 10-
vear interval. The end point for detection of breast cancer
deaths among these cases is 14 years from entry; all study
and control group women were observed for this period of
time, and survival status of all cases on the breast cancer
register has been ascertained.

Also presented are case survival rates among women with
breast cancer histologically confirmed during the first 5
vears after entry. The secondary position given to these rates
in the determination of efficacy of screening results from g}
the lead time in detection gained by the cases detected
through screening and from 4) the tendency of screening to
select individuals with longer mean duration of preclinical
disease. (In these instances each subsequent stage of disease
may be more indolent, giving rise to a bias termed “length-
biased sampling”™ (7-9), the effect of which diminishes as
new cases are accrued.)

Life-table methods have been applied with the use of 6-
month intervals after diagnosis. All breast cancer cases had
a minimum of 9.5 years of exposure by December 31, 1980,
the cut-off date for this report. The maximum period for
which survival rates are given is 12 years® after which the
numbers of cases withdrawn due to incomplete exposure
become relatively large. Recalculation of survival rates be-

tween 9.5 and 12 years with the use of I-month intervals

shows that the resulting cumulative survival rates differ
from the rates based on 6-month calculations by less than
1%,

Comparability of study and control groups.—High levels of
comparability between the study and control groups have
been demonstrated for a wide range of demographic and
other characteristics {/0) and for general mortality other
than breast cancer (table 1). There are, however, large
differences in general mortality between the study women
who participated in the screening program and those who
refused. The differential appears to be decreasing as the
interval from entry increases, but the margin is still large
128%%)—6-10 vears trom entry. This evidence of bias in the
self-selection for screening has emphasized the importance
of comparisons based on the total study group (screenees
and refusers combined).

RESULTS
Breast Cancer Detection
Case detection information has been described elsewhere

in detail (/): only a few of the results will be given here. By

*In the total study group, there were 176 women alive ac the start of
follow-up interval 9.5-10 vr: over the next 1.3 yr 12 women had incomplete
exposure: at the start of interval 11-11.5 vr, there were (46 women alive.
29 of whom had incomplete exposure by the end of ve 12, Corresponding
figures for the control group are similar.

1082

JNCI, VOL. 9, NO. 2, AUGUST

TaBLE 1.—Mortality from all causes excluding by,
yeur follow-up after entrv*

Mortality at following .
vy

eust Cance,. , "

Population from wntry: s
——————. .
10 yr 1-3 ¥r 6‘10 '
Total study 65.5 34.9 = z
Screened 54.9 423 6.7
Refused screening 87.2 80.4 5.
Control 648 5.5 33
4
— B4

“Rates per 10,000 person-yr.

the end of 5 years from entry. which covers ahout | 3
after the last screening cycle. the gap between the b}mr"\
cancer rates of the total study and control groups ;‘,N
become small (2.63 and 1.94/1.000 person-vr, respec[i\udd
r R : g :hyy,
Women who refused screening had a low rate of br

€ant

cancer (1.58/1,000) as compared with the rate among ¢y
Trols, indicating that women with a higher risk Tor Tem
N

cancer tended to self-select themselves for screening Clitey
and mammography examinations both contributed cay
not detected by the other; the relative contribulion};l'
mammography (in the absence of clinical findings) was |
among women under 50 years of age at diagnosis thyy
among those 50 and over (1+.4 vs. 37.6%). The proportig,
with no histologic evidence of axillary nodal involvemey,
was higher among study cases than in the conrrol grouy
(56.4 vs. 46.3%). Breast cancers detected through screening
had an especially high proportion with no nodal invslue.
ment (70.5%). L

I3

Mnrtality Differentials

The primary measure tn tne determination of the efficacy
of screening is the differential between study women ithose
screened one time or more plus those who refuse screening:

/and control women in the number or rate of deachs with

breast cancer as the underlying cause. Included are #) deaths
due to breast cancer among women with histologicalls
confirmed breast cancer and 4) deaths among women with
breast cancer as the underlying cause of death but with nv
histologic confirmation prior to death. Category #) consists
of deaths among women for whom clinical or aurops
evidence indicated that breast cancer was the underlyint
cause of death. There were 9 and 16 such cases in the study
and control groups. respectively, during the first 10 yean
after entry.

Follow-up periods of 5, 7, 10, and 14 vears troin darte ol
entrv are included to indicate changes in relationships &
observations progress from short to intermediate to lons
intervals of follow-up.

Text-figure 1 displays two trend series. The cur s repre
senting cumulative breast cancer mortality from ~ntry dat
among women with breast cancer diagnosed in the hist
vears have previously served as the basis for conclusion:
about the impact of periodic screening. Five vears has beet

of interest because it includes an average of 3.5 ~ears ¢
screening and 1.5 vears post screening—an ingerval that
extends only moderately bevond the point when womies”
would have been due for an additional examinati: ot
program had continued. The gap between the cury -~ iut

che
w
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study and control groups widens numerically until vear 6 or
7 from entry and then remains {airly constant through year
14 (table 2). )
- Addition of breast cancer deaths to cases diagnosed
through year 7 results in increased numerical differentials
-between study and control groups; no further increases occur
‘with the inclusion of mortality among cases diagnosed in
.years 8-10 (text-fig. 2). From this, it would appear that
- mortality due to breast cancer among cases detected starting
3-3.5 years after screening ended became very similar for

TABLE 2.—Cumulative numbers of deaths due to breast cancer by
selected time intervals from date of entry

No. of deaths with breast cancer as

(- . No.of underlying cause through following
} < Interv;! tobreast \ oast vr after entry:
! cancer diagnosts, yr cancers®
' 5 7 10 14
. Within 5
.Study 306 39 71 95 118
Control 300 63 106 133 153
Difference, % (38.1Y (3301 (288 (229"
Within 7
Study 425 39 81 123 165
Control 443 63 124 174 212
Difference. (38.1)" 34D (203 (22)°
Within 10
Study 500 39 81 146 218
Control 604 63 124 192 262
(38.1)" (347 (2400 (168)"

Difference, %
o —————

*No. indicate breast cancers histologically confirmed within a spec-
“fied interval after entry plus deaths among women with breast cancer
;"}he underlying cause but with no histologically confirmed diagnosis
Mor to death.

= "0.01<P<0.05. Conditional 2-tailed test of the ratio between 2 Pois-
: “hparameters (study:control No. of deaths due to breast cancer)
plied

“*P<0.01. Statistical test same as explained under footnote b.
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Texr-FIGURE 2.—Cumulative breast cancer deaths by time interval from
date of entry. 8-3 and C-5 refer to breast cancer deaths among cancers
diagnosed within. 3 yr of entry. S-10 and C-10 refer 1o corresponding
situation for cancers diagnosed within 10 yr of entry. S=towal study:
Cs=controls.

study and control groups of women.

Thus far, the discussion has been concerned with numer-
ical differences. For purposes of estimating the influence of
screening on reduction in the breast cancer mortality rate of
a population. relative differences are important. Table 2
shows that the percent decrease becomes smaller with in-
creases in duration from entry. This follows from the con-
stancy in arithmetic differences just presented. Addition of
breast cancers diagnosed through year 10 also reduces the
differential between studv and control groups in breast
cancer mortality. The attenuation reflects the effect on
breast cancer mortality in a population that participated in
screening, because the cases are added long after screening
ends. The magnitude of the attenuation is appreciable as
suggested by the “observed™ percentages in text-figure 3.

ESTIMATED"

OBSERVED
38.1 %

324%

*Estimated under assumption screening
program renewed in years 6-10 after entry.
Texr-sicure 3.—Difference between total study and control group deaths
due to breast cancer 3 and 10 vr after entry.
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Text-rictrRe +.—CSR by interval from diagnosis in total study breast
cancer patients and in controls.

Under the assumption that a new cycle of screening in
vears 6-10 among the women aged +45-64 years resulted in
the same reduction in mortalitv as that found in years 1-3,
the margin between study and control groups is 32.4%. This
is to be compared with a differential of 24.0% under the
condition of ne continuation in screening as in the HIP
studv. Nevertheless, there is some decrease between the 3-
vear effect of screening and the effect over a 10-year period.

TaBLE 3.—Cumulative CSR (per 100) among confirmed
breast cancer cases"

C3R through follow-

ing yr after

Population No. O‘f diagnosis:”

cases
5 10 12
Total study 303 739 543 504 (29
Detected through screening 132 87.1 644 59.7 (43)
Screened but not detected 93 624 462 44.7(5.2)
through screening

Refused screening 78 654 48.7 419 (5.6)
Control 294  59.5 463 43.1'(29)
Total study, adjusted® 303 713 538 489 (29

“Included zre cases histologically confirmed within 5 yr of entry.

*» Numbers in parentheses are standard errors due to sampling vari-
ability.

“Lead time of 1 vr is included tor cases detected through screening.

The adjusted CSR through yr n is derived as a weighted average of the

rates for screened cases {yr n+1), screened but not detected through
screening (vr 7). and refused screening (yvr n).

JNCI, VOL. 69, NO. 2, AUGUST 1982

Case Survival Differentials

Past presentations on mortality from thé HJP g, q
allel the discussions of mortality due to breag; CanJ Y par.
a consideration of CFR, adjusted to take intg acccer Wi,
estimated l-year lead time in the detection of cageg ?:nx .
screening (8). In general, the results have been hi;hllfo'
sistent with those from the analysis of the populu“%n :b
breast cancer mortality data. A reason for turnipg . ¢
CFR has been that this is the only possible approgcg, . U
examination of the course of mortality related to the Slo,th"'
ing process itself, i.e., how CFR vary with the r-m;:(;cen..
detection (mammography or clinical examination) apq o
the round of screening examinations (initial e.\’amina[i()::",h
§ubsequem screenings). There are major restrictions i, \h\.
interpretation of such CFR because of the uncertaingy ab[. ‘
how lead time or length-biased sampling. previously ;f”
cussed, varies with the subgroup of cases detected. ™

The data to be discussed from this point represent a g
from CFR to CSR. All of the considerations related to C[.RI
are applicable to CSR. The shift to CSR is useful becayye
it places the experience in the study within the contex ;,f
the usual analysis of breast cancer experience as exemplifiug
by publications from the Cancer Surveillance. Epidemiy.
ogv, and End Results (SEER) Program (6).

Text-figure 4 and table 3 show that screening has had ,
profound effect on the contour of the trend in cumulative
CSR among breast cancer cases diagnosed in the total study

ar,
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TexT-FIGURE 5.—CSR by interval from diagnosis of breast cane:
in screening and control cases.
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—CSR (per 100) among breast cancer cases detected on

 TaBLE 4 ¢ 5
T4 screening by modality and control cases®

CSR through follow-
ing yr after

PBreast cancer category of cases I::s‘e‘;f _ diagnosis:®
5 10 12
Detected through screening®
Total 132 87.1 644 59.7(4.3)
Mammography only 4 955 77.3 678(7.1)
Clinical only 59 88.1 593 55.9 (6.5)
Mammography and clinical 29 724 552 55.2(9.2)
Control 9 . .
Negative nodes 136 772 669 625 (4.2)
Positive nodes” 123 447 293 274 (4.0)

aIncluded are cases histologically confirmed within 5 yr of entry.
s Numbers in parentheses are standard errors due to sampling vari-

bility. :
? <Initial evidence for biopsy recommendation made independently by

the two modalities.
4 (lassification based on histologic evidence of axillary nodal involve-
ment. Not shown are 35 cases with unknown nodal involvement.

group within 5 years after entry. The corresponding control
cases have a marked convex curve similar to what is seen in
gcncral population series based on relative CSR. In contrast,
the total study group barely begins to flatten out at year 10,
and, in fact, a linear regression equation fits the time series
quite well.

Clearly, within this time period there has been a funda-
mental alteration in the survival experience among breast
cancer cases in the study group. The large bulge between
the two trend lines is in the interval 4-8 vears post diagnosis.
At all subsequent points on the survival curve for the study.
Tou te_in th | group is 3-4 i
which is_well bevond the effect of introducing a I-vear
average lead time for cases detected through screening, and
provides a_basis for estimation of person-years of life gained
by th group. Relative survival rates are currently
being developed that take into account age distributions of
breast cancer cases detected in the HIP study and age-
specific general mortality in the study and control groups.
Preliminary results indicate that the relationships discussed
in this paper are not materially affected when based on
relative survival rates.

Text-figure 5 and table 4 give further evidence of the
complex changes that occur in cumulative CSR in a screen-
ing program. The solid line represents rates among all cases
detected through sceening and is slightly concave. Data
plotted for subgroups of these cases are based on small
aumbers and are subject to large sampling variability. Nev-
ertheless, it would appear that the trend in CSR for cases
detected on mammography only is decidedly concave. For
“clinical only™ cases. the trend is slightly concave. In con-
trast, the control cases with negative nodes show a modest
convex trend in CSR. and by 12 vears post diagnosis the
tumulative CSR in this group is higher than that in the
clinical only cases (=3/4 of which were diagnosed with
fegative nodes). Finallv, the difference between cumulative
CSR for mammography only and clinical only cases appears
0 peak in year 10 after diagnosis. Some reductions may
then occur. Only additional years of observation will deter-
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mine whether this represents the start of closure or just
chance variation. As expected, a wide gap persists between
the rates for control cases with positive nodes and all of the
other rates.

Mortality by Age

The last issue to be discussed in this paper concerns the
much debated question whether the lowered mortality from
breast cancer among study women is related to age at entry,
Table 5 indicates that the direction of the difference is in
favor of the study group at all ages. However. the firmest
statements have been related to age group 30-59 vears,
which showed a statistically significant difference through
vear 10 (P<0.05); in year 14 the difference was not signif-
icant (P>0.10).

A major issue that has arisen concerns the situation in the
age group $0-49 years at entry (//, /2) when there has been
an increasing differential in breast cancer mortality in favor
of the study group. At no time has the difference been
statistically significant. In addition, the reason for our con-
clusion that the study has not demonstrated a benefit at
ages under 50 is the observation that for this age group the
smaller number of breast cancer deaths in the study group
is almost entirely attributable to fewer deaths among cases
diagnosed after women advanced to ages 50-54 vears.

The rationale for examinaton of data by age at diagnosis
in addition to age at entry is that a repetitive screening
program that begins at young ages would eventually show
benefits as women advanced beyond age 50, according to
the HIP studv. The relevant group of women were 45-49
years of age at entry: increasing proportions of these women
passed their 50th birthday in successive rounds of screening.

As noted in table 6, the observed difference in numbers of
deaths due to breast cancer between study and control
groups +3-49 vears old at entry (28 vs. 33, respectively, in
14 vr of follow-up) is attributable to the situation among
cases diagnosed when the women were 50-34 vears of age.
The question that might be raised is whether this finding
reflects relatively large numbers in the study group of breast
cancer cases diagnosed under age 50 and small numbers at
50--34 years of age. However, ratios between deaths and
cancer cases classified by age at diagnosis show no difference

TABLE 5.—Breast cancer deaths by age at entrv 5 and 14
vears from entrv*

No. of deaths through following vr
after entry

Age at entry, yr 5 1t
Study  Control Study Control
Total 39 63 118 153
40-49 19 20 46 61
40-44 9 11 18 26
45-49 10 9 28 35
50-59 15 33 53 68
50-54 8 23 29 36
55-59 n 10 24 32
=60 5 10 19 24

"Included are deaths with breast cancer as an underlying cause
among breast cancers diagnosed during the first 3 vr after entry.
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TABLE 6.—Breast cancer deaths and cases with age at entry, at
+0—49 vears, by age at diagnosis, 14 years from entry"

Deaths due to breast
Breast cancer cases

Age at diagnosis, cancer
vr
Study Control -Study Control

Age at entry 40-44 yr
4049 18 26 49 46
4044 7 11 17 15
45-49 11 15 32 31

Age at entry 45-49 yr
45-54 28 35 68 68
4549 18 12 40 30
50-54 10 23 28 38

“Included are deaths with breast cancer as an underlying cause
among breast cancers diagnosed during the first 5 vr after entry.

between study and control groups ar ages 45-49 (0.43 vs.
0.40) _but they show a major difference at ages 50-5+4 (0.36
vs. 0.61).

Women 40-44 vears old at entry remained under 50 in
the interval 3 vears after entry. If the deaths are aggregated
by age at diagnosis. there is no difference between the study
and control groups at 45-49 years (11418, study group vs.
13+12, control group}. The numbers at 40--4+ years, age at
diagnosis, are too small for meaningful assessment.

DISCUSSION

Follow-up in the HIP randomized trial for determination
of efficacy of periodic screening for breast cancer with
mammography and palpation of the breast has started to
produce information beyond the short to intermediate pe-
riods after the start of screening. Results continue to be
promising for a role for screening in secondary prevention
of breast cancer mortality, although some changes are taking
place in the magnitude of differentials that indicate effects.

[t seems clear that repetitive screening has led to about a
30'c reduction in breast cancer mortality over a 10-year

eriod. The impact of screening on mortality was telt rap-
idly, and the margin between study and control groups of
women in mortality due to breast cancer reached a peak in
the first 6-7 years after screening started. The arithmetic
gains made by vear 7 have been maintained through year
14: relative gains have declined to about 20%. Information
from follow-up now under way will determine the nature of
changes in differentials over the long run, thereby providing
a basis for deriving estimates of person-years of life saved
through screening.

Cumulative CSR have been exceptionally favorable
among women with breast cancer detected through screen-
ing after allowance is made for an estimated l-year lead
time. This accounts for the entire difference between the
total study group (screenees and refusers combined) and the
control group in their CSR through vear 12 after diagnosis
of breast cancer. Nevertheless, as the interval from diagnosis
increases. trends in CSR differ among various subgroups,
the net effect of which is to reduce the differential between
the study and control groups’ rates. In the early years, cases
detected on screening had relatively high CSR even when
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compared with the rates for control cases diagnoseq ...
negative nodes. But with follow-up approaching 14 \,w"h N
the advantage is eliminated. - ear,

CSR among “mammography only™ cases were ey,
dinarily high the first 5 years after diagnosis an;l "2,
started to decrease fairly rapidly. One possible (:xplana‘ o
is that the mammography only cases were marked|y affenm?
by the lead time and length-biased sampling i:’aétors N
cordingly, the experience thus far indicates that Can'l{'* .
needs to be exercised in drawing conclusions aboy, l(})‘n
advantage for long-term prognosis attributable to SCTECn: ¢
with mammography from rates over a short period, Diffng'
entials in breast cancer mortality by age at entry may air.
be ent'erir‘lg'a new phase. From the early years of the s‘[ud':l
screening's impact on mortality has appeared ar ages 5.3,
at entry ages 4049, study-control differences show up later
(although not statistically significant at any time). A gy,
plicating factor is the age at diagnosis, which, when in,
duced in the case of the age group 43-49, strongly suggest,
that whatever gain may have occurred is attributal‘)rc b
cases diagnosed after the women passed their 50th birthday
At this point, the prudent conclusion is that for ages unde
50 years, the HIP study does not provide evidence thy,
screening has had an effect on mortality. Small number,
may be a factor as well as the level of effectiveness of cage
detection under screening conditions in the 19607,

All of the preceding observations are derived from ap
experiment in which mammography was in an earlier stagn
of development than it is now, and that screening ended
after the offering of an initial examination and three addi- !
tional screening examinations at annual intervals to women
in the study group. Despite these limitations. there have
been gains in the saving of lives from breast cancer or
postponement of death among women with breast cancer
While it is important to assess the longer run impact of
screening, the gains have extended over a sufficiendy lony
period of time (12-14 vr) to be significant. {

The questions that remain have been well defined (/3. A
high-priority question is whether repetitive screening with
physical examination tied to instruction in breast self-ex-
amination achieves most of the effects found in screening
that also utilizes mammography. Reduced costs for screen-
ing and elimination of radiation exposure, although ven
low under controlled conditions, are the issues at stake. A
the same time, improvement in early case detection amon
women under age 50 and among older women through
modern mammography has been demonstrated (/3). Thix.,

_fact raises the possibility that under_present_conditiviy

screening would have a Benelicial effect under age 2y
“Resolution of the issues of relative value of palpation alon
versus palpation and mammography and the efficacy ol
screening under age 50 has such great consequences for the :
spread of breast cancer screenifig to merifiiew investment
in appropriately designed randomized trials. Fortunatelt.
move in this direction has alreﬁd.\' been taken bv the M
tional Cancer Institute of Canada (/+4).
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