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Recently, we reported microchimer-
ism to be oppositely associated

with maternal breast and colon cancer.
In women with a blood test positive for
male microchimerism the risk of breast
cancer development was reduced to one
third, whereas the risk of colon cancer was
elevated 4-fold. In this article addendum, I
report the survival of cases in the original
study after being diagnosed with cancer.
Despite small numbers, the analysis sug-
gests that microchimerism may be posi-
tively associated with survival after breast
and maybe colon cancer diagnosis.
Despite the findings on colon cancer in
our original report, I speculate whether
microchimerism could have a general
beneficial role in cancer, which in some
sites may not be evident because an
allogeneic maternal immune reaction has-
tens cancer development.

Recently, we reported microchimerism to
be oppositely associated with maternal
breast and colon cancer. In women with a
blood test positive for male microchimerism
the risk of breast cancer development was
reduced to one third, whereas the risk of
colon cancer was elevated 4-fold.1 This
study is the most recent in only a handful of
investigations of the association between
microchimerism and cancer,2-5 which gen-
erally point toward a possible beneficial role
of microchimerism in cancer. I believe that
this poorly characterized and seemingly
important link deserves further attention.
Therefore, I used data from our original
study1 to investigate whether male micro-
chimerism was associated with survival
among women diagnosed with breast and
colon cancer, respectively. I followed
women from the time of cancer diagnosis
to time of death, emigration or end of

follow-up, whichever occurred first. Cause
of death was classified according to the tenth
revision of the International Classification of
Diseases (ICD-10). Deaths from breast
(ICD-10 code C50) and colon (ICD-10
code C18) cancer were considered events,
whereas deaths from other causes entailed
censoring at the time of death.

Women were followed for up to 13.5 y
after their first cancer diagnosis. Of the 89
women diagnosed with breast cancer, eight
(9.0%) died from breast cancer and three
(3.4%) died from other causes. Two
(25.0%) of the eight breast cancer deaths
occurred in microchimerism positive, and six
(75.0%) occurred in microchimerism nega-
tive women. Similarly, of the 67 women
diagnosed with colon cancer, 22 (32.8%)
died from colon cancer and 9 (13.4%) died
from other causes. Twenty (90.9%) of the
22 colon cancer deaths occurred in micro-
chimerism positive, and 2 (9.1%) occurred
in microchimerism negative women. The
survival of women diagnosed with breast and
colon cancer, respectively, according to
microchimerism status and time since cancer
diagnosis, is depicted in Figure 1 below. To
increase comparability between breast and
colon cancer, Figure 1 depicts the survival of
women aged 64 y at time of diagnosis
(approximate mean in both groups). In
microchimerism-positive women diagnosed
with breast cancer, the 10-y survival was
95.8%, whereas the corresponding survival
was 88.6% in microchimerism-negative
women with breast cancer. No deaths from
breast cancer occurred after approximately
4 y from the time of diagnosis. Overall
comparison of the survival curves under
adjustment for age at cancer diagnosis
yielded a hazard ratio of 0.34 (95%
confidence interval 0.06–1.78) for death
due to breast cancer in microchimerism-
positive compared with negative women
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diagnosed with breast cancer. In women
diagnosed with colon cancer, the 10-y
survival was 62.2% in microchimerism
positive women and 68.4% in microchimer-
ism negative women. The last death from
colon cancer occurred approximately 8 y
after time of diagnosis. The corresponding
age-adjusted hazard ratio of death from
colon cancer was 0.89 (95% confidence
interval 0.20–3.92).

As expected, survival after diagnosis of
breast cancer was found to be considerably
better than that after colon cancer.
Although not statistically significant, there
was some indication that male microchi-
merism positivity was associated with better
survival in women with breast cancer.
Among women diagnosed with colon
cancer, there was less indication that
microchimerism status affected survival. If
anything, survival was best in microchimer-
ism-positive women. Few deaths occurred,
especially among microchimerism-positive
women with breast cancer and microchi-
merism-negative women with colon cancer.
Therefore the contrast between microchi-
merism-positive and -negative women was
poorly estimated after both breast and
colon cancer. If truly associated, the

improved survival among microchimer-
ism-positive women presented here cannot
be ascribed to more aggressive breast
cancers in the microchimerism-negative
compared with -positive women. This is
true because adjustment for breast cancer
stage did not change the estimated asso-
ciation. I did not have access to colon
cancer stage at diagnosis, which is why I
cannot rule out that a possible association
between microchimerism and survival after
colon cancer was masked by different
distribution of aggressive cancers in micro-
chimerism-positive and -negative women.

In the original report, we speculate about
biologic mechanisms underlying the
observed associations betweenmicrochimer-
ism presence and development of maternal
cancer. One such mechanism could be
increased maternal immune reactivity.
Breast cancer risk may be reduced in
microchimerism-positive women because
malignant cells are detected and destroyed
at increased rates, or because chimeric cells
participate in maternal tissue repair.6 Colon
cancer risk, on the other hand, may be
increased because of an allogeneic immune
reaction against chimeric cells fused with the
maternal colon, leading to chronic inflam-

mation. This, in turn increases the risk of
colon cancer.7 If so, however, the det-
rimental effect of the allogeneic immune
reaction against the colon must exceed the
beneficial effect of increased surveillance of
malignant cells and/or tissue repair.
Although numbers are small, the analyses
presented here suggest that microchimerism
may have beneficial effects on breast and
maybe colon cancer survival. Despite the
findings on colon cancer in our original
report, I speculate whether microchimerism
could have a general beneficial role in
cancer, which in some sites may not be
evident because an allogeneic maternal
immune reaction hastens cancer devel-
opment. It is my hope that future studies
associating microchimerism and cancer at
various sites will help clarify this.
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Figure 1. Survival among women with breast and colon cancer, respectively, according to microchimerism status and time since cancer diagnosis.
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