Beyond steroid hormones: the new cancer endocrinology

The meta-analysis' by the Endogenous Hormones and
Breast Cancer Collaborative Group of studies investigating
the relation between the concentration of circulating
insulin-like growth factor 1 (IGF1) and risk of breast cancer
in this issue of The Lancet Oncology concludes that higher
concentrations of this peptide hormone are associated
with a moderate increase in breast-cancer risk. This
comprehensive analysis, which involves more than 14 000
participants, broadly substantiates the conclusions of the
first prospective study of this topic reported 12 years ago,”
and provides important additional insights.

Ovarian steroids provide a well-known precedent
for an affect of hormones on breast-cancer risk. Key
and colleagues noted a 28% overall increased risk
among women at the upper compared with the lower
end of the broad normal range of circulating IGF1
concentration. The authors correctly point out that
this might be a conservative estimate because of noise
arising from the use of a single measure to estimate
IGF1 concentrations. At least as important in this regard
is the possible imprecision of the many assays used to
measure IGF1, particularly if there is variation in the
handling of blood samples.

The findings are biologically plausible, as models of
mammary gland carcinogenesis® are affected by IGF1
concentration, and because IGF1 is known to favour both
the survival and proliferation of cells, even if DNA damage

is present. Furthermore, circulating IGF1 concentration
is associated with previously known risk factors for
breast cancer for which the underlying physiological
basis was unclear, such as height, age at menarche, and
mammographic breast density, suggesting that these
may be linked to risk at least in part because they act as
surrogates for IGF1 concentration.

Although previous studies have been inconsistent
about the relative importance of IGF1 concentration as
a breast-cancer risk factor for premenopausal compared
with postmenopausal women, this new meta-analysis
suggests that concentrations are related to risk among
all women, but only for oestrogen receptor (ER)-positive
cancers. This finding will motivate further research. It is
clear that at least some ER-negative breast cancers are
responsive to IGF1,* although IGF1 receptor concentration
tends to be positively correlated with ER concentration.
The distinction between carcinogenic pathways that lead
to ER-positive compared with ER-negative cancers is the
subject of considerable ongoing investigation.

While the variation of breast-cancer risk across the
range of circulating IGF1 concentrations is modest
compared with the risk associated with BRCA mutations,
the burden of disease attributable to this risk factor could
still be substantial, since a relatively large proportion
of the population falls into the range of circulating
IGF1 concentration associated with increased risk.
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Furthermore, the underlying biology might be relevant
to several common cancers, as recent meta-analyses®®
have confirmed trends seen in the earliest prospective
studies”® that concluded that a high IGF1 concentration
is associated with increased risk of prostate and
colorectal cancer.

There are important unanswered questions of potential
clinical relevance. It is now recognised that many cancer
cells and cells at risk for transformation incorporate not
only IGF1 receptors, but also insulin receptors and hybrid
receptors. It willtherefore be importantto examine jointly
the effects of variation in IGF1 and insulin concentrations
on cancer risk and prognosis. This research might be
relevant to understanding recent retrospective findings®
that suggest that use of metformin, a drug that lowers
insulin concentrations, is associated with reduced cancer
risk in patients with type 2 diabetes, while prolonged
insulin therapy might be associated with an increase in
cancer mortality.” The hypothesis that variation in IGF1
concentration affects penetrance of genetic cancer-risk
factors is another area of active investigation.

The identification of a risk factor often does not imply
an immediately applicable method of risk reduction.
Drugs that reduce IGF1 concentrations or interfere with
IGF1 signalling are now under investigation for cancer
treatment rather than prevention. It is not certain that
pharmacological approaches to IGF1 reduction would be
appropriate forlong-term use inthe context of prevention,
or that dietary modification to lower IGF1 concentrations
would be practicable, clinically. Furthermore, low IGF1
concentrations have been associated with an increased
risk of cardiovascular disease, and frank IGF1 deficiency
is associated with many undesirable outcomes. More
work is needed to determine whether specific subsets
of women (eg, those with dense breasts) might benefit
from interventions that reduce IGF1 concentrations or

bioactivity. Nevertheless, one immediate implication from
both rapidly advancing basic research™ and the meta-
analysis by the Endogenous Hormones and Breast Cancer
Collaborative Group is that the healthiest circulating
IGF1 concentration is probably not at the high end of the
normal distribution, so for clinical conditions where long-
term growth hormone therapy is indicated, it might be
unwise to achieve circulating IGF1 concentrations higher
than the age-specific population mean.
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