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Objective
To determine whether, an association
exists between pregnancy after breast
cancer treatment and risk for death.

Design
Population-based cohort study of
women treated for breast cancer.

Setting
Denmark.

Participants
5725 women < 45 years of age who were
diagnosed with breast cancer between
1977 and 1994. Women received mas-
tectomy (or lumpectotny) plus axillary
sampling. Women who did not receive
the recommended primary treatment
were included but classified separately.

Women who might have been pregnant
at the time of diagnosis were excluded.

Assessment of risk factors
The Danish Cancer Registry database
was linked to 3 databases: the Danish
Civil Registration System, the National
Birth Registry, and the National Induced
Abortion Registry to obtain information
on full-term pregnancies, induced abor-
tions, and miscarriages after diagnosis
of breast cancer.

Main outcome measure
Relative risk (RR) for death.

Main results
173 women had 211 pregnancies (97
full-term, 92 induced abortions, and 22
miscarriages). Results were adjusted for
age at diagnosis, tumour size, number
of positive nodes, histological grade of
tumour, year of treatment, time since
last childbirth, and protocol assign-
ment. The RR for death wasO.55 (95%
CI 0.28 to 1.06) for women who had

full-term pregnancies compared with
those who did not have full-term preg-
nancies. For women who had induced
abortions compared with women who
did not have induced abortions, the
RR was 1.00 (CI 0.67 to 1.50). For:
women who miscarried compared
with women who did not miscarry, the
RRwas 0.36 (CI 0.09 to 1.45). Similar;
results for a full-term pregnancy were
obtained in a subgroup analysis of •
women with low-risk tumours (RR ,
0.61, CI 0.19 to 1.91).

Conclusion
Pregnancy after breast cancer treatment, j
was not associated with an increased risk:!
for death.
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Commentary

The study by Kroman and colleagues is
an important population-based study of
the effect of pregnancy on mortality from
breast cancer. By linking the Danish Can-
cer Registry to 3 other databases that pro-
vide information on pregnancies, induced
abortions, and miscarriages, the authors
reduced many of the selection biases that
were present in previous studies in this
area. Potential selection biases were fur-
ther minimised (although not completely
avoided) by statistical control of several
potential confounding factors, including
initial prognostic characteristics, treat-
ment, and time of treatment.

The finding that risk for death was not
elevated in women who had a full-term
pregnancy, miscarriage, or induced abortion

subsequent to a diagnosis of breast cancer
is reassuring. Although not statistically
significant, the risk for death was 45 % lower
in women who had a full-term pregnancy.
This effect persisted even in women with
low-risk tumours, excluding the possibility
of bias from only low-risk women deciding
to become pregnant.

Although the observed risk reduction
was not statistically significant, it seems
unlikely that an increased risk for death was
missed among women who became preg-
nant after diagnosis. Given the methodologi-
cal strengths of this study and the similarity
of these results with those from most previ-
ous studies that have used less rigorous
designs (1), it appears that pregnancy in
women who have had low-risk breast can-

cer is relatively safe. Nonetheless, it is pri
ably prudent to continue to advise woi
at high risk for breast cancer recurr*
and those with recently diagnosed brea:
cancer, to avoid pregnancy for the sake
their unborn children, if not for themselv
Replication of the results in other p p l
tion-based studies is also recommended.
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