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Abstract
To determine whether there is a short term increase
in the risk of breast cancer after a full term birth data
from two hospital based, case-control studies in Italy
were pooled. Analysis was restricted to women
aged under 50 with two or more children (573 women
with cancer and 570 controls). A relative risk for
breast cancer of 2*66 was seen in women who
had given birth during the three years preceding
the interview compared with women whose last
birth had occurred 10 or more years before, after
adjustment for age, age at first birth, and parity. The
relative risk slowly decreased for women who had
last given birth three to 10 years before. Multivariate
analyses confirmed the protective effect of an early
age at first birth and the age dependent effect of
parity on the risk of breast cancer-that is, a direct
relation below age 40 and an inverse one in older
women.
These data provide epidemiological evidence that

a full term birth is foliowed by a transient increase in
the risk of breast cancer, which for some time
contrasts with and overcomes the long term protec-
tion of pregnancy at an early age. They therefore
confirm predictions from animal studies and
theoretical models that pregnancy prevents the early
stages ofbreast carcinogenesis but promotes the late
stages of the process.

Introduction
The role of several reproductive factors in the risk of

breast cancer are recognised'2: having the first baby
when young has a protective effect, and further
protection seems to be afforded by subsequent
pregnancies, especially those at an early age.35
Protection seems to be associated only with full term
pregnancies. First births occurring after the age of
28-30 years do not seem to have a protective effect, and
women aged over 32 at their first birth seem to have a
higher risk of breast cancer than nulliparous women.
Several studies, however, have reported that during
their reproductive years parous women are at a higher
risk of breast cancer than nulliparous women,&" and it
has been suggested that as well as conferring long term
protection pregnancy results in a short term increase in
the risk of breast cancer. '0" No direct epidemiological
evidence on the size and duration of this increase has
been presented. To investigate this issue we used the
original data from two large case-control studies of
breast cancer, which were carried out in several regions
of Italy between 1980 and 1986.

Patients and methods
The designs and methods of the two case-control

studies were described in the original papers.'2 13
Briefly, the first study was a hospital based investiga-
tion carried out between 1980 and 1983 in 13 breast
cancer clinics in 10 different Italian provinces; eight in
northern Italy (75% of the cases), one in central Italy
(20%), and one in the south (5%).2 A total of 1556
women with newly diagnosed cancer (confirmed histo-
logically or cytologically, or both) were interviewed
and compared with 1505 controls who had been
admitted for acute orthopaedic, medical, or surgical
conditions unrelated to known or suspected risk

factors for breast cancer. Though matching was not
strictly respected, the distribution ofcases and controls
according to province of residence was satisfactorily
comparable.
The second study was a hospital based case-control

study; the cases comprised 1663 women with breast
cancer that had been histologically confirmed. The
women were aged less than 75 and were admitted from
January 1983 to December 1986 to the National Cancer
Institute, Milan, and the Ospedale Maggiore (which
includes the four largest teaching and general hospitals
in Milan). The group for comparison consisted of 1741
women admitted to the same network of hospitals for
acute conditions (30% trauma, 25% orthopaedic, 18%
surgical, 27% miscellaneous). The controls were com-
parable with the patients with cancer in terms of age
and area of residence.
The following information was abstracted from the

original data files of the two studies: age, age at first full
term birth, age at last birth, and number of births. A
single file was created, which included these items plus
the case-control state and the centre of enrolment.
The aim of the study was to detect any short term

increase in risk after a full term pregnancy. Conse-
quently the variable under study was defined as the
number of years since last birth, which was arbitrarily
classified as <3 years, 3-6 years, 7-9 years, and 10 years
and over. The last class was used as a reference. The
variable is obviously related to age, age at first full term
birth, and parity, which are risk factors for breast
cancer. All these factors plus the centre of enrolment
were included in a multiple logistic regression model to
obtain estimates of relative risk of breast cancer
together with their 95% confidence intervals. '4 The
analysis was restricted to women with two or more
children, as for primiparous women years since last
birth was equal to age minus age at first birth, and to
women aged less than 50 because among older women
years since last birth was generally greater than 10. The
generalised linear interactive modelling package'5 was
used to obtain estimates of maximum likelihood for
the model's variables, and tests for linear trends were
used for multiple levels of exposure.

Results
Table I shows the characteristics of the 573 patients

with cancer and 570 controls who met the criteria for
inclusion (<50 years old and two or more births).

Years since last birth-Table II shows the results of
the multivariate analysis. A significant trend ofincreas-
ing risk with decreasing number of years since last
birth was observed (p<0-01). When compared with
women of similar age, age at first full term birth, and
parity and whose last birth had occurred 10 or more
years before the interview, those whose last birth had
occurred 7-9 years, 3-6 years, and <3 years before the
interview had a relative risk of breast cancer of 1-37,
1 -81, and 2-66, respectively. No difference in risk was
observed between women whose last baby had been
born 10-15 years and B16 years previously. When the
women were split into two groups according to age
(<40 and 40-49; table III) the effect was more
pronounced in the older age group, but the confidence
intervals of the relative risk estimates largely over-
lapped.
Age atfirstfull term birth and parity-A direct relation
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TABLE II-Relative risks of
breast cancer among 573 cases
and 570 controls aged <50 who
had had two or more children

Relative risk*
(95% confidence

intervals)

Years since last birth:
10 1 (reference)
7-< 10 1-37 (0-97 to 1-94)
3-<7 181 (113 to2 90)

<3 266(131to539)
x2 for trend 9-88 (p<001)

Age at first birth:
.20 1 (reference)
21-22 1l79(117to2 71)
23-24 2 07(1l37to3 11)
25-27 2 05 (1-36 to 3 08)
28-31 2 -84 ( 75 to 4-60)

¢32 1 43 (0 68 to 2-97)
X2l for trend 11 64 (p<00-1)

No of births:
2 1 (reference)
3 0 94 (0-69 to 1 27)

3_4 0- 79 (0 50 to 1 23)
X for trend 1-02 (NS)

*Derived from logistic model
including age, centre, and variables
above.

TABLE i-Distribution of 573 women with breast cancer and 570
controls according to selected variables. Values are numbers
(percentages)

Women with breast
cancer Controls

Age (years):
<30 5 (0 9) 32 (5 6)
30-34 31 (5 4) 61 (10-7)
35-39 95 (16-6) 136 (23 9)
40-49 442(77 1) 341 (598)

Age at first full term birth (years):
<20 65(11-3) 150(26-3)
21-22 91 (15 9) 109(19-1)
23-24 121 (21-1) 110(19-3)
25-27 165 (28-8) 127 (22 3)
28-31 107(18-7) 54 (9 5)

¢32 24 (42) 20 (3-5)
No of births:

2 388 (67-7) 385 (67-5)
3 131 (22 9) 125 (21-9)

--4 54 (9-4) 60 (10 5)
TIime since last birth (years):
v10 341 (59-5) 333 (58-4)

7-9 127 (22-2) 118 (20 7)
3-6 76(13-3) 86(15-1)

<3 29 (5 1) 33 (5 8)

existed between age at first full term birth and risk of
breast cancer in the age groups <40 and 40-49, but no
notable difference in the effect of age at first birth was
observed between the two groups. There was an overall
trend of decreasing risk with increasing parity, which
fell short of significance. The role of increased parity,
however, was different in the two age groups: among
younger women increasing parity was associated with
an increasing risk, though not significantly so. Among
women aged 40-49 increasing parity was associated
with a decreasing risk, this trend being of borderline
significance (x2 test, p=0 06).

TABLE IIi-Relative risk* (95% confidence intervals) in two age
groups ofwomen who had had two or more children

Age (years)

<40 (131 women 40-49 (442 women
with cancer, with cancer,
229 controls) 341 controls)

Years since last birth:
w10 1 (reference) 1 (reference)

7-<10 1l43 (0-72 to 2-81) 1-33 (0-88 to 2 02)
3-<7 1l36(0-63to2-93) 2 25(109to 4 64)

<3 1-62 (0-58 to 4 53) 7-57 (0 97 to 59-61)
Xyl for trend 0-72 (NS) 9-27 (p<001)

Age at first birth:
620 1 (reference) 1 (reference)
21-22 2-02 (0-98 to 4-16) 1-71 (101 to 2-89)
23-24 2 03(0-96to 4-31) 2-16(131to 3 56)
25-27 2-59(1l10to 6-11) 2 06 (1*28 to 3 32)
28-31 4-32 (1-47 to 12-72) 2-73 (1-57 to 4-78)

v32 2-93 (0-36 to 24 09) 1-33 (0-59 to 2 99)
x21 for trend 6-27 (p<005) 7-98 (p<0 01)

No of births:
2 1 (reference) 1 (reference)
3 1 61 (0-86to 3 00) 0-78(0-54to 1-11)

--4 1173(0 56to 5-31) 0-67 (0-41 to 1 09)
yWi for trend 2-31 (NS) 3-46 (p<O 1)

*Derived from logistic models including age, centre, and variables above.

Discussion
Our data provide direct evidence that a full term

pregnancy at any age is followed by a transient increase
in the risk of breast cancer over and above the increase
associated with aging alone. This increase for some
time masks the long term protection afforded by the
pregnancy.
Animal studies suggest that the decrease in the

lifetime risk of breast cancer in parous women is due to
differentiation of mammary glands induced by full
term pregnancy, which makes them less susceptible to
carcinogenic stimuli.16 Conversely, pregnancy after the
administration of a carcinogen to virgin rats increased
the incidence of tumours. The significant trend of

increasing risk with increasing age at first full term
birth, which has been reported by most epidemiologi-
cal studies, can be attributed to the length of the period
when the breasts are susceptible to carcinogens, which
depends on the presence and concentration of undiffer-
entiated structures. The protective effect of increasing
parity after adjustment for age at first birth can be
explained by the extended differentiation induced by
repeated pregnancies. Two observations, however, are
not accounted for by this explanation: the higher risk
associated with a late age at first full term birth than
with nulliparity, and the decreased risk of nulliparous
women during reproductive years. A different effect of
pregnancy has therefore been hypothesised,7 '° which is
confirmed by our results. In our study the difference in
the effect of increasing parity between women aged
under 40 and those aged 40-49 can be interpreted as
supporting this hypothesis; pregnancies between the
first and the last are generally more recent among
younger women than among older women, and the
increased risk associated with these pregnancies will
still be present.
Our results fit the predictions from the standard

multistage theory of carcinogenesis7 8 as well as from a
more formal two stage model of breast carcinogenesis
proposed by Moolgavkar et al to interpret epidemio-
logical features of breast cancer. 19 Within the two stage
model we can assume that a pregnancy acts as an anti-
initiator, by reducing the pool of susceptible stem cells
through differentiation, and as a promoter, by expand-
ing the clone of initiated cells. Different hormonal
mechanisms are likely to have a role in these two
effects.20 The model predicts a long term protection
inversely proportional to the age at pregnancy and a
short term increase in risk that in relative terms is
independent of age at pregnancy. These were exactly
our findings.
A transient increase lasting five to 10 years in the risk

of breast cancer after a full term pregnancy was also
predicted by Pike et al,2 who derived a statistical
model that incorporated most of the epidemiological
evidence on breast cancer. To obtain a satisfactory fit
they had to include a constant to represent a one time
increase in the rate of "breast tissue aging," the
"relevant age" of the tissue being assumed to be the
critical determinant of the incidence of breast cancer
that incorporates the effects of ali the risk factors for
breast cancer related to hormones.

Regarding the size and duration of the increased
risk, our data showed a relative risk ofbetween two and
three in the first three years after birth, which slowly
decreased thereafter and was more pronounced in
those aged 40-49. In the light of the large confidence
intervals of the relative risk estimates, however, our
findings should be confirmed by further work.
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Abstract
Over 18 months almost one quarter of infants born
before 30 weeks' gestation in a tertiary perinatal
centre who required intensive care had to be trans-
ferred to other tertiary centres because intensive
care facilities were fuily occupied. When infants with
lethal congenital malformations were excluded half
of the 34 infants who were transferred died; this was
twice the mortality (24%) in the 111 infants remain-
ing. The difference between the groups was signifi-
cant (relative odds=3-1) and remained so after
adjustment for any discrepancies in gestational age
(relative odds=4.0). After adjustment for potential
confounding variables by logistic function regres-
sion the risk of dying for those transferred remained
significantly higher than that for infants who
remained (relative odds=4-6, 95% confidence
interval 1-8 to 12-1).
As the requirement for neonatal intensive care is

episodic and unpredictable more flexibility has to be
built into the perinatal health care system to enable
preterm infants delivered in tertiary perinatal
centres to be cared for where they are born.

Introduction
Mortality in preterm infants increases with decreas-

ing gestational age. Another variable that adversely
influences survival is being born outside a tertiary
perinatal centre; transferring such infants to tertiary
centres improves their survival..' We studied the fate of
preterm infants born in one tertiary centre who
required intensive care but had to be transferred to
other centres because of lack of facilities in the hospital
of birth.

Patients and methods
During 18 months from 1 January 1986 there were

10455 live births at the Royal Women's Hospital,
Melbourne, the largest of the three tertiary perinatal
centres in the state of Victoria. After birth 396 (4%)
infants required intensive care. Criteria for admission
to the intensive care unit included the need for assisted
ventilation or an indwelling arterial line. Over
the 18 months 63 (16%) of these infants born in
the hospital had to be transferred to one of three
other centres (two perinatal, one neonatal only) in
Melbourne because the intensive care facilities were
full.

Data on perinatal variables likely to influence
survival were recorded (table I). The obstetrician's
estimate of gestation, based on menstrual history or
early ultrasound examination, or both, was accepted as
accurate. Babies with lethal congenital abnormalities
and those transferred immediately after birth because
they needed a major operation (unavailable in our
hospital) were excluded from the final analysis. As
infants born at ),30 weeks' gestation are likely to
survive whether they are transferred or not we were
particularly interested in the outcome of those born at
<30 weeks' gestation.

In infants born before 30 weeks' gestation mortality
was compared between the group who stayed in the
hospital of birth and the group transferred, firstly, by
x2 analysis with no adjustment for confounding factors;
secondly, by the Mantel-Haenszel X2 test with adjust-
ment for gestational age2; and, finally, by logistic
function regression with adjustment for other vari-
ables, listed in table I. Table r also shows the
proportion of babies intubated by the time of the first
analysis of blood gas tensions and the ventilator
settings for those infants; these variables give an
assessment of the severity of respiratory disease in the
first hours after birth. To see whether mortality might

TABLE I-Perinatal variables in preterm infants (24-29 weeks'
gestation) remaining in hospital ofbirth or transferrd to another tertiary
perinatal centre (infants with lethal congenital abnormalities were
excluded)

Infants Infants
remaining transferred

Perinatal variable (n= I 1) (n= 34)

Mean (SD) gestational age (completed
weeks) 27-3 (1-4) 27-0 (1-5)

Mean (SD) birth weight (g) 1023 (256) 1002 (265)
Mean (SD) inspired oxygen (%)* 66 4 (22-8) 62-1 (20-0)
Median (interquartile range) Apgar score:

At I minufe 5 (3to6) 5 (4to7)
At 5 minutes 8 (7 to 9) 8 (7 to 9)

Median (interquartile range) time to first
arterial blood gas analysis (minutes) 114(80 to 157) 75(56 to 99)t

No(%)male 56 (51) 16 (47)
No (%) transferred in utero 45 (41) 13 (38)
No (%) resulting from multiple pregnancies 14 (13) 10 (29)t
No (%) intubated* 96 (87) 32 (94)

Intubated infants*
Mean (SD) inspired oxygen (%) 69-7 (22-2) 63 3 (19 7)
Mean (SD) peak pressure (cm H20) 20 7 (5-1) 20 3 (4-0)
Mean (SD) end expiratory pressure
(cm H20) 4 6 (0-5) 4-8 (0-1)

Mean (SD) ventilator rate (breaths/minute) 41-5 (10-0) 43-1 (8-1)

*At time of first blood gas analysis.
tp<0 001, tp=004.
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