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Abstract
Obesity is now recognised to be an inflammatory condition in which dysregulated
metabolism plays an integral role. Inflammatory mediators regulate aromatase expression
in the human breast as one mechanism whereby they increase the risk of breast cancer,
especially in women who are obese.
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Introduction
Obesity is now recognised to be a low-grade inflammatory
condition in which dysregulated metabolism plays an
integral role. In this review, we will describe how
inflammatory mediators regulate aromatase expression
in the human breast as one mechanism whereby they
increase the risk of breast cancer, especially in women who
are obese. Dysregulated metabolism is also a driver of
obesity-related aromatase expression in the breast, but this
topic is beyond the scope of this article. However, it has
recently been reviewed in some detail (Brown & Simpson
2012, Simpson & Brown 2013).

The ‘global pandemic’ of obesity
As we are all aware, the so-called global pandemic of obesity
affects hundreds of millions of men and women worldwide.
This is associated with a spectrum of co-morbidities known
collectively as the metabolic syndrome, and these include
type 2 diabetes, insulin resistance, cardiovascular disease
and renal failure. What is less well-recognised is the fact
that obesity is also associated with increased risk of a
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number of cancers, including those of the colon, endometrium and breast. BMI is routinely used to quantify
adiposity. In the case of breast cancer, a BMI of 30 kg/m2
carries with it a twofold increased risk compared with a
‘normal’ BMI of 24–25, and the risk continues to increase
with increased obesity (Biglia et al. 2012, Garrisi et al. 2012,
Kamineni et al. 2012). Breast cancer risk increases with
ageing and the relationship with BMI appears to apply
primarily to postmenopausal women. The expression of
aromatase, the enzyme responsible for oestrogen biosynthesis, also increases with ageing in adipose tissue
(reviewed in Simpson & Brown 2013). However the
molecular links in each case are not well understood.
In the case of young women, the link between BMI
and breast cancer risk is more controversial (Cheraghi et al.
2012, Pierobon & Frankenfeld 2013). This is largely due to
the fact that BMI reflects overall adiposity rather than
specific sites of adipose depots. More recently, waist-to-hip
ratio has gained popularity as a measure of unhealthy
weight gain and a study by Amadou et al. (2013)
demonstrated that each 0.1 unit increase in waist-to-hip
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ratio was associated with an increased relative risk of 1.19
(95% CI: 1.15–1.24) of premenopausal breast cancer
irrespective of ethnicity. Additional studies, however, are
required in order to determine whether waist-to-hip ratio
should be used in assessing a premenopausal woman’s risk
of breast cancer.

Journal of Molecular Endocrinology

Aromatase
As indicated above, aromatase is the enzyme responsible
for oestrogen biosynthesis. Its single catalytic site is
responsible for all three steps involved in the complex
reaction leading to the formation of the phenolic A ring of
oestrogens from the corresponding D4-3keto A ring of the
C19 androgenic steroids, with corresponding loss of
the C19 methyl group as formic acid. It is a member of
the cytochrome P450 superfamily, which currently is
known to contain over 6000 members throughout the
animal and plant kingdoms. Specifically, aromatase
belongs to the CYP19A1 family, of which it is the sole
member. In humans, aromatase is expressed in numerous
tissues: in addition to ovaries, testes and placenta, it is
expressed in the mesenchymal cells of adipose tissue (but
not the lipid-filled mature adipocytes), osteoblasts and
chondrocytes of bone, vascular smooth muscle and
endothelium, as well as numerous sites in the brain.
The human aromatase gene was cloned and characterised by us and others a number of years ago (reviewed in
Simpson et al. 2002; Fig. 1). It was shown that there are
nine coding exons numbered II–X, but that uniquely,
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upstream of the translation start-site there are a number of
untranslated first exons which are spliced into the
transcript in a tissue-specific fashion due to the use of a
number of tissue-specific promoters. The fact that these
first exons are all spliced into the transcript at a single
splice junction upstream of the start of translation means
that the sequence of the coding region is always the same
regardless of the tissue-site of expression. Thus, expression
of aromatase in the placenta is regulated by a unique distal
promoter and associated first exon, called by us I.1, which
is located 91 kb upstream of the translational start-site.
The group of Carole Mendelson has shown that this
promoter is regulated by the hypoxia factor hypoxiainducible factor 1a (HIF-1a) and estrogen-related receptor g
(ERRg) (Kumar & Mendelson 2011). On the other hand, in
adipose tissue as well as in bone another distal promoter is
employed, promoter I.4, which is regulated by class 1
cytokines and tumour necrosis factor a (TNFa). Moreover,
glucocorticoids are obligatorily required for this expression.
In the case of the ovary and also adipose tissue, a proximal
promoter is used, promoter II, so-called because no splicing
is involved in its regulation of expression. However, this
promoter is also associated with another promoter, I.3,
which is essentially a splice-variant of promoter II. Both of
these are regulated by cAMP, therefore in the ovary they are
regulated by follicle-stimulating hormone (FSH), but in the
case of adipose tissue, by PGE2. For the purposes of this
discussion, we will consider these promoters as a single
entity, promoter I.3/II. Overall, the human aromatase gene
spans some 123 kb.
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Figure 1
Diagram of the human CYP19A1 (aromatase) gene. The nine coding exons
numbered II through X are shown in yellow, and the untranslated first
exons are shown in red together with associated promoters. Also indicated
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are stimulatory factors and coregulators associated with each promoter.
HBR, haeme-binding region.
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Oestrogen formation in the postmenopausal
woman
Although the postmenopausal ovary ceases to synthesise
oestrogens, the risk of breast cancer continues to increase
with age. Moreover, the majority of these cancers are
oestrogen receptor (ER) positive, so what is the source of
oestrogens driving ER activity? Oestrogens continue to be
made in a number of extragonadal sites such as bone,
brain and adipose. The latter is clearly the largest tissue
involved, especially in obese individuals, and as
mentioned previously, oestrogen formation and aromatase expression in adipose tissue increase with ageing
(MacDonald et al. 1978, Bulun & Simpson 1994). Breast
cancer risk also increases with ageing, as well as obesity.
Oestrogen levels in the plasma also increase with ageing
and with BMI, and a number of epidemiological studies
have shown that plasma levels are correlated with increased
risk of breast cancer (Toniolo et al. 1995, Berrino et al. 1996,
Thomas et al. 1997). However, circulating levels of oestrogens in postmenopausal women are very low compared with
premenopausal (w10 vs 180 pM), nevertheless debate
continues as to the importance of these circulating levels
to drive breast cancer development.
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What is seldom asked in these epidemiological studies
is the source of the oestrogen in the blood of postmenopausal women – clearly the major contribution is from the
adipose tissue, especially in overweight women, so our
working hypothesis is indicated in Fig. 2. As mentioned
previously, in adipose tissue, aromatase is expressed in the
mesenchymal cells, the fibroblasts which surround the
lipid-filled adipocytes, rather than in the adipocytes
themselves. Aromatase in these fibroblasts utilises circulating androgens as substrate and converts them to oestrogens, in particular, oestradiol. Clearly other enzymes such
as hydroxysteroid dehydrogenases and sulphatases play
an important role in this process, but these will not be
considered further in this review. The oestrogens can
diffuse through the tissue, especially the adipose tissue of
the breast, and enter the breast duct, where they will
stimulate epithelial cell proliferation. Some however will
enter the blood stream, circulate and then get taken up
again by the adipose tissue, where they can mix with
oestrogen still present there and stimulate epithelial
proliferation. Thus circulating oestrogen levels will indeed
be correlated with breast cancer risk, but this does not
mean that they are the drivers of such risk; rather they

Adipocytes
Fibroblasts
Basement
membrane
Myoepithelial
cells

E
Epithelial cells

Aromatase
E
E

A

E
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Figure 2
Diagram of a breast duct, fibroblasts and adipocytes showing the principal location of aromatase in the fibroblasts. The pathways whereby oestrogen
synthesised by these fibroblasts enters the duct to stimulate epithelial proliferation are indicated.
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reflect the local synthesis of oestrogen within the adipose
tissue, and within the breast in particular.
Evidence in support of this concept comes from a
number of sources. In the first place, work was published a
number of years ago by O’Neill et al. (1988), in which they
obtained tissue at the time of mastectomy performed for
the presence of a tumour and divided it into four
quadrants and determined the aromatase activity in each
quadrant. Almost without exception, the tumours were
located in the quadrants with the highest aromatase
activity. Several years later, Bulun et al. (1993) replicated
these results except that they measured aromatase
expression rather than activity, and came to an identical
conclusion, namely that the aromatase expression was
highest in regions of the breast in which the tumour was
located. This could be a consequence of two possibilities:
i) if a tumour originates in a region of the breast where
aromatase expression is high, then it will proliferate at a
higher rate than in a region of low aromatase expression.
ii) Alternatively, the tumour may secrete a factor or factors
which stimulate aromatase expression locally. However,
and most likely, both of these possibilities will apply. In
favour of the first, Bulun also determined the ratio of
stromal tissue to adipocytes in the breast quadrants,
and found that the tumour was more likely to be present
in a region with a high stromal cell to adipocyte ratio than
a region dominated by lipid-filled adipocytes, namely a
region with high aromatase expression. In favour of the
second possibility was the observation that when the
aromatase expression was quantified, there was seen to be
a gradient of expression emanating from the region of the
tumour such that expression was highest in the tumour
and in the quadrant bearing the tumour; it dropped to half
in quadrants of the same breast in which there was no
detectable tumour present, and dropped to half again in
cancer-free breast tissue.
Further support for this concept comes from the data
of Sasano and colleagues in Sendai, Japan. Breast tumours
are frequently surrounded by a layer of proliferating
fibroblasts known as the desmoplastic reaction. But what
Sasano and colleagues showed was that this layer of
fibroblasts stained very densely using an aromatase
antibody, indicating that these factor(s) produced by the
tumour also stimulated aromatase expression in the
surrounding cancer-associated fibroblasts (CAFs; Sasano
H, personal communication). In order to get a handle on
what these factors might be, we sampled the CAFs and
fibroblasts distal to a tumour and determined the
promoter-specific expression of aromatase (Agarwal et al.
1996; Fig. 3). We found that in normal fibroblasts, the
http://jme.endocrinology-journals.org
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expression was quite low and was due about equally to
promoter I.4 and promoters I.3/II. However, in the CAFs
the large increase in expression was due largely to
promoters I.3/II, whereas promoter I.4 played a lesser
role. Interestingly, in a later study on a Japanese
population, Irahara et al. (2006) published that promoter
(a)

PGE2

Aromatase

TNFα, IL6
(b)

PI.3
PII

PI.4
PI.4
PI.3

PII

Normal breast

Tumour-bearing
breast

Figure 3
Diagrammatic representation of proposed epithelial–mesenchymal
interactions regulating aromatase expression in the breast. Inflammatory
mediators such as PGE2 produced by the tumorous epithelium stimulate
the stromal fibroblasts locally to increase aromatase expression.
The resulting oestrogens in turn stimulate the tumour cells to
proliferate in a positive feed-on mechanism. (a) A section through breast
tissue containing a large tumour (right), adipose tissue (left) and a layer of
CAFs stained with aromatase antibody (Sasano H, personal communication). (b) Promoter-specific aromatase transcripts from normal breast
adipose (left) and CAFs (right).
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I.4 played a greater role in aromatase expression in CAFs
than we observed in our study. Nevertheless, both of these
promoters are stimulated by inflammatory mediators; in
the case of promoters I.3 and II by PGE2 (Zhao et al. 1996a),
and in the case of promoter I.4, by class 1 cytokines and
TNFa (Zhao et al. 1995a,b, To et al. 2013). Thus, we can
envisage a scenario in which these inflammatory
mediators stimulate the surrounding CAFs to express
aromatase. The resulting oestrogen enters the tumour
and drives proliferation with a resulting increase in the
expression of these mediators. Thus, there is established a
positive feed-on mechanism resulting in tumour growth,
driven by mesenchymal–epithelial interactions.

Journal of Molecular Endocrinology

Regulation of aromatase expression by
inflammatory mediators
Consistent with the data presented above, aromatase
expression in human breast adipose stromal (HBAS) cells
is powerfully induced by PGE2 as well as by TNFa and class
1 cytokines such as IL6, IL11 and oncostatin M. Moreover,
COX2 is expressed in many breast carcinomas where it
correlates with tumour size, high grade, HER2 positivity
and a worse disease-free interval. Similarly, class 1
cytokines as well as TNFa are expressed in breast tumours
(Crichton et al. 1996, Leek et al. 1998), breast cancer cell
lines and adipose tissue. We have studied the mechanism
whereby PGE2 regulates aromatase promoter II in some
detail (Zhao et al. 1996a), and have shown that it binds to
two PGE2 receptors on the surface of breast adipose
stromal cells, namely the EP1 and 2 receptors. The EP2
receptor is coupled to adenylyl cyclase, leading to the
formation of cAMP and activation of PKA. This in turn
phosphorylates CREB which can enter the nucleus and
bind to two CREs on the aromatase promoter II. On the
other hand, the EP1 receptor is coupled to phospholipase
C, leading to the formation of diacyl glycerol (DAG) and
activation of PKC. PKC and phorbol esters stimulate the
expression of LRH1, a monomeric orphan member of the
nuclear receptor superfamily classified as NR5A2 (Zhou et al.
2005). This receptor binds to a nuclear receptor half-site
downstream of the proximal CRE and is obligatorily required
for aromatase expression regulated by promoter II. Among
other nuclear receptor coactivators, LRH1 is activated by
PGC1a, whose expression in turn is induced by CREB.
On the other hand, class 1 cytokines and TNFa
regulate aromatase in HBAS cells via promoter I.4. In the
case of class 1 cytokines, as illustrated in the case of IL11,
these bind to a receptor which forms a heterodimer with
gp160, resulting in the activation of the JAK1/STAT3
http://jme.endocrinology-journals.org
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kinase pathway. The activated STAT3 in turn binds to an
interferon-g activation site element on the promoter
(Zhao et al. 1996a). On the other hand, TNFa appears to
act via NFkB as well as an AP1 site (Zhao et al. 1995b). The
early growth response genes EGF1 (GFM1) and EGF2
are downstream of NFkB and stimulate promoter I.4 –
mediated aromatase expression (Zhao et al. 1996b).
However, the details of this pathway have not been fully
worked out. Activation of promoter I.4 by both class 1
cytokines and TNFa requires the presence of glucocorticoids, and these were shown to bind to a canonical GRE
(Zhao et al. 1995a).

Further evidence supporting the role of local
oestrogen biosynthesis in the breast and
breast cancer risk
Mammographic breast density
Mammographic density is one of the strongest predictors of
breast cancer risk (as much as four- to fivefold increase) and
reflects the relationship between the abundance of
epithelial and non-epithelial tissue, in particular fibrous
tissue (reviewed in Boyd et al. 2011). However, the
relationship between obesity, mammographic density and
breast cancer is still open to question. The fact that obese
women tend to have less dense breasts, as measured by
percentage breast volume and absolute dense breast volume
(Dorgan et al. 2012), is clearly an important factor
complicating this issue, and is a consequence of the
presence of large lipid-filled adipocytes. However, in
addition there is considerable heterogeneity of dense and
non-dense areas within the breast (Boyd et al. 1998) and this
reflects important differences in tissue composition, in
particular the presence of oestrogen-producing stromal
cells. Indeed, aromatase expression is higher in dense areas
of the breast compared with non-dense areas (Vachon et al.
2010). Vachon and colleagues obtained ultrasound-guided
core biopsies of dense and non-dense regions of the breasts
of healthy women and examined aromatase immunoreactivity using streptavidin–biotin amplification and a
mouse aromatase MAB. They found an overall twofold
increase in aromatase immunoreactivity in dense vs nondense regions of the breast. This was especially true in the
stromal cells from the dense regions which had higher levels
of aromatase immunoreactivity than epithelium (Vachon
et al. 2010). Moreover, the ratio of parent oestrogen
compounds (oestrone and oestradiol) to oestrogen metabolites (Fuhrman et al. 2012) is higher in dense areas of the
breast compared with non-dense areas. These results
Published by Bioscientifica Ltd

Downloaded from Bioscientifica.com at 07/17/2019 02:51:19PM
via free access

Thematic Review

E R SIMPSON

and K

A BROWN

51:3

T56

If aromatase expression in the breast is a risk factor for breast
cancer, then it might be expected that breast size would
influence this risk, since the larger the breast size, then the
larger would be the volume containing cells expressing
aromatase. However, few studies have examined whether
such a relationship in fact exists. One such study (Kusano
et al. 2006) was a prospective study which examined the
relationship between breast size and premenopausal breast
cancer incidence. The conclusion was that women of
healthy weight with a bra cup size D and above had a
significantly higher breast cancer incidence than women
with a size A or smaller. However, the association was lost in
women with a higher BMI, presumably resulting from the
fact that the increase in obesity itself carries an increased
risk. Markkula et al. (2012) conducted a prospective cohort
study in which they examined women with large breasts
who had breast cancer. They showed that in women with
breasts larger than 850 ml, tumour size was larger with more
axillary node involvement and advanced histological grade.
A confounding factor is that many women with large breasts
also have a higher BMI. However, this study demonstrated
that even after adjusting for BMI, breast size was still an
independent predictor of lower disease-free and distant
metastasis-free survival in women with ER-positive tumours.

showed that both of these were elevated in the breasts of
the obese group compared with the non-obese, as well as
in the group which had macrophage infiltration. COX2
expression and protein were also elevated in these groups
as were the levels of PGE2, cAMP and PKA. Increased
promoter-specific aromatase expression in the women
who were obese and who had macrophage infiltration was
also examined and expression from both promoters I.3
and II was shown to be elevated. They also examined a
marker of oestrogen action in the breasts of these women,
namely the progesterone receptor, and found it also to be
elevated in the breasts of the obese group and those
infiltrated with macrophages (Fig. 4). The investigators
concluded that ‘these findings help to explain the link
between obesity, low-grade chronic inflammation and
breast cancer, with important clinical implications’.
Our current concepts of the relationship between
obesity, aromatase and breast cancer is summarised in
Fig. 5, which emphasises the role of inflammation as a link
between them. The lipid-laden adipocytes in the breasts of
obese women release saturated fatty acids into the blood
stream. These can activate the inflammasome complexes
to initiate a cascade which results in the formation of
NFkB. Saturated fatty acids also activate the toll-like
receptor TLR4 which also leads to increased NFkB. The
adipose tissue of obese individuals is frequently hypoxic,
likely due to the fact that the lipid-engorged adipocytes
can hinder the entry of blood vessels into the tissue. This
would result in an increase in HIF1a, which together with
NFkB will stimulate the recruitment of macrophages to the
lipid-laden adipocytes. These together with the adipocytes
themselves will release inflammatory mediators such as
PGE2, IL6 and TNFa, and these in turn will stimulate the
expression of aromatase in the surrounding fibroblasts.

Breast inflammation and aromatase expression

Factors which target inflammatory pathways

Powerful evidence in support of the relationship of breast
inflammation and aromatase expression has come from a
series of studies by the group of Dannenberg at Weill
Cornell Medical College and Memorial Sloan Kettering
(Subbaramaiah et al. 2011, 2012). These investigators
examined the adipose tissue of obese vs normal weight
women for inflammatory mediators and aromatase
expression. In the first instance, they showed that
adipocytes in the breasts of overweight women were
frequently surrounded by so-called crown-like structures
which were cellular and stained with CD68 antibody,
indicating that they consisted of macrophages. They then
went on to measure aromatase expression and activity and

As indicated above, COX2 expression is likely to be a key
factor involved in tumour development in the tissues
subject to chronic inflammation (van Nes et al. 2011).
Furthermore, COX2 expression in human breast cancer is
correlated with reduced survival, increased tumour size,
high tumour grade, Her2 overexpression as well as
metastases to lymph nodes and other organs. Moreover,
COX2 is overexpressed in roughly 50% of breast cancer
specimens inclusive of ductal carcinoma in situ (DCIS)
and invasive carcinomas. As a consequence, a number
of epidemiological studies including prospective, case–
control studies as well as meta-analyses have sought to
determine the efficacy of non-steroidal anti-inflammatory

support a role of local aromatase expression in the breast as
an important source of oestrogens in breast cancer risk
and are consistent with the previous work of O’Neill et al.
(1988) and Bulun et al. (1993). Thus it may be concluded
that aromatase expression in the breast, and especially in
dense stromal regions, is one mechanism whereby breast
cancer risk is increased in mammographic breast density.

Breast size
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Figure 4
Expression of promoter-specific transcripts of aromatase as well as the
progesterone receptor in breast tissue of overweight women, as well as
those with macrophage infiltration to the adipocytes (crown-like structures,
CLS)-B. PR, progesterone receptor. Adapted from Subbaramaiah K, Howe LR,
Bhardwaj P, Du B, Gravaghi C, Yantiss RK, Zhou XK, Blaho VA, Hla T, Yang P,
et al. Obesity is associated with inflammation and elevated aromatase
expression in the mouse mammary gland, with permission from AACR.
Cancer Prevention Research 2011 4 329–346.

drugs (NSAIDs) in terms of breast cancer prevention and
treatment. The results from these studies have proven to
be somewhat inconclusive (Zhang et al. 2012). While most
studies have found a small benefit from the use of aspirin,
results on the use of ibuprofen have been mixed with some
studies showing as much as a 40% reduction in breast
cancer risk (Zhang et al. 2012) and others showing no
benefit. At least one case–controlled study provided data
http://jme.endocrinology-journals.org
DOI: 10.1530/JME-13-0217
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on the use of selective COX2 inhibitors for 2 years or more,
namely celecoxib and rofecoxib, before these compounds
were withdrawn from the market (Harris et al. 2006). In
this study, 2 year use of aspirin led to a benefit odds ratio of
0.5 whereas similar use of ibuprofen led to an odds ratio
of 0.4. The results obtained for the use of COX2 specific
inhibitors such as rofecoxib led to a multivariate OR of 0.3.
On the other hand, use of acetaminophen which has little
effect on COX2 activity showed no benefit.
A number of in vitro studies have also been published
examining the effect of COX2 inhibitors (reviewed in Arun
& Goss 2004) as well as inhibitors of the PGE2 receptors on
both the proliferation of breast cancer cells as well as
adipose stromal cells. Additionally, one study employed
a syngeneic mouse breast cancer model of spontaneous
lymphatic metastases (Xin et al. 2012). In general, these
studies whether they utilised as endpoints cancer cell
migration and invasiveness or else aromatase expression
(Prosperi & Robertson 2006) have found that mixed

Obesity

(c)

PR level
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Figure 5
Current concepts of the relationship between obesity, aromatase and
breast cancer emphasising the role of inflammation as a link between
them. The lipid-laden adipocytes in the breasts of obese women release
saturated fatty acids into the blood stream. These can activate the
inflammasome complexes to initiate a cascade which results in the
formation of NFkB. Saturated fatty acids also activate the toll-like receptor
TLR4 which also leads to increased NFkB. The adipose tissue of obese
individuals is frequently hypoxic, likely due to the fact that the lipidengorged adipocytes can hinder the entry of blood vessels into the tissue.
This results in an increase in hypoxia-inducible (HIF) 1a, which together
with NFkB will stimulate the recruitment of macrophages to the lipid-laden
adipocytes. These together with the adipocytes themselves will release
inflammatory mediators such as PGE2, IL6 and TNFa, and these in turn will
stimulate the expression of aromatase in the surrounding fibroblasts.
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COX1-and COX2- or COX2-specific inhibitors inhibited
proliferation, migration and invasiveness as well as
aromatase expression. Inhibitors of the four PGE2 receptors
(Sugimoto & Narumiya 2007) have also been examined in
the context of these parameters and in general, inhibitors of
the EP2 and EP4 receptors which are linked to adenylate
cyclase were effective whereas those targeting the EP3
receptor were less effective or ineffective (Ma et al. 2012, Xin
et al. 2012). So, although the in vitro data is strongly
suggestive of the efficacy of NSAIDs in terms of therapeutic
benefit, the clinical data remains somewhat inconclusive.
Perhaps this will remain the case until such time as specific
COX2 inhibitors are developed, which have no potentially
life-threatening contraindications.

Journal of Molecular Endocrinology

Conclusions
Inflammation has emerged as a leading player in cancer
biology. Obesity provides a direct link between inflammation and dysregulated metabolism and not surprisingly
therefore has an emergent role in the aetiology of
numerous cancers. Although many factors play a part in
this linkage, the role of obesity in postmenopausal breast
cancer must also be seen in the context that oestrogen
plays a dominant role in driving this disease. It would
seem plausible therefore that obesity should also play a
role in the regulation of oestrogen biosynthesis in adipose
tissue, and this indeed is the case, both metabolically in
terms of the interplay between tumour suppressors and
oncogenes, but also because of the role of inflammatory
mediators as the stimulators of aromatase expression,
especially PGE2 produced both in the adipose itself and in
the tumour. Furthermore, evidence is emerging that these
factors play a role in endometrial cancer, which is also
oestrogen-dependent and linked to obesity. As interest in
obesity and carcinogenesis gains momentum, it is likely
that we are seeing only the tip of the iceberg in terms of
new knowledge and new facets of this deadly connection.
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