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A hypothetical approach on gender
differences in cancer diagnosis
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In parallel to the continual increase in
cancer diagnosis all over the world, the
number of studies on tumorigenesis is
constantly rising. However, there are still
no curative treatment options available for
patients, particularly for those suffering
from advanced metastatic malignancies,
and many aspects related to carcinogenesis
process have remained mystetious even in
the 21* century. Based on the global cancer
statistics, one in two men and one in three
women will be diagnosed with some type
of invasive cancer during their lifetime!',
showing that men are more susceptible to
cancer than women. On the other hand, it
is also well accepted that people develop
a certain number of mutations that could
result in cancer each day, but by virtue
of strong immune system, the body is
able to eliminate this threat.! Therefore,
the question remains, why one person is
diagnosed with cancer while another is
spared, or more generally, why men are
more prone to get a cancerous disease as
compared to women. Despite intensive
efforts done on the understanding of the
mechanisms of carcinogenesis and spread
of malignant tumors, we are still unable
to explain this intriguing gender-related
phenomenon today. It is even proposed
to focus on the healthy individuals rather
than patients carrying malignant neoplasms
to clarify specific molecular features,
which could prevent the development
of malignancies and provide protection
against invasive cancers.”) Indeed, two of
three humans remain unaffected from this
devastating disease.

Numerous autopsy studies have reported a
high prevalence of incidental cancer cases
in people who died of other causes,/**

altogether showing that certain proportion
of malignant neoplasms remains forever
latent and undiagnosed. This phenomenon
is particularly known in the case of prostatic
tumors. It is even proposed the concept “to
live in harmony with the tumor”.!

Based on all this knowledge, it can be
hypothesized that gender differences
observed in cancer diagnosis all over the
wotld do not indicate the real variation in
the incidence of malignant neoplasms in
women and men, but rather reflects the
proportion of those cancers that are invasive
and progressive. In other words, half of
males and one third of females get invasive,
aggressive tumors in their lifetime, while
the incidence of all neoplasms, including
latent malignant lesions, which are never
clinically diagnosed, is probably similar for
both genders. It means that the processes of
progression and metastasis are dependent
on gender and sex-specific factors, but not
the malignant transformation and initiation
of cancer itself.

The ability to metastasize is one characteristic
feature of malignant tumors. Cancer
invasion and metastasis are highly regulated
by matrix metalloproteinases (MMPs),
mainly MMP-2 and MMP-9, which are
type IV collagenases. MMPs are capable
to degrade extracellular matrix proteins,
thereby promoting invasion and migration
of tumoral cells. Compounds suppressing
the activity or expression of these enzymes
are important in antimetastatic therapy and
restricting cancer spread. The same enzymes
are also involved in other pathological
conditions in the human body, including
certain connective tissue disorders,
which reveal clear gender differences in
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their incidence. For example, systemic sclerodermas,
characterized by excessive tissue matrix accumulation due
to the reduced levels of MMPs, have significant female
preponderance.'™!! The question further arises, whether
there is any correlation between clinical incidence rate
of fibroproliferative disorders with abnormal activity
of MMPs and cancer; or in other words, what is the
tendency of cancer incidence among people suffering
from connective tissue disorders regarding the general
population. At the moment, it could just be presumed that
individuals with lower levels of MMPs, being more prone
to connective disorders related to matrix accumulation,
are less susceptible towards invasive metastatic cancers.
Therefore, the strong female prevalence reported in many
connective tissue diseases might provide an explanation
to the observed lower rate of invasive metastatic cancer
cases among women as compared to men. This hypothetic
presumption does not exclude the similar incidence rate
of small latent undiagnosed malignant neoplasms in both
genders.

Furthermore, as connective tissue disorders are often
heritable and occur in family members, they could, at
least partially, be associated with familial cancer syndrome
without an established genetic background. Itis well known
that malignant neoplasms occur in some families more
often than it would be expected by chance and reasons for
this phenomenon have mostly remained unknown.

In addition, it is possible that findings about suppressive
activities of vitamin C in carcinogenesis might mainly
reflect the restrictive effects of this natural compound on
the activity and expression of MMPs, thereby suppressing
invasion, migration and metastasis, as it is well known
that vitamin C is a strong inhibitor for both MMP-2 and
MMP-9.11213]

Several molecular studies support the speculative statement
presented in this commentary article. In fact, a number
of results have shown that female steroid hormones
estradiol and progesterone can downregulate the expression
of MMPs and reduce the activity of these enzymes in
different malignant as well as non-malignant tissues,
including human choriocarcinoma cells, endometrial cancer
cells and hormone-positive breast cancer cells,*"" thus
providing protection against metastasis of initial tumors
and impeding dissemination of cancerous cells. Moreover,
it was shown that breast cancer patients with no expression
of estrogen or progesterone receptors but positive for
MMP-2 had worst disease-free and overall survival rates.*]
On the other hand, androgen as male steroid hormone
can stimulate MMP-2 expression in human prostate cancer
cells;? and elevated levels of androgen receptors, MMP-
2 and MMP-9 in human hepatocellular carcinoma tissues

are associated with higher invasive potential of these liver
tumors.*!

Therefore, based on the hypothesis proposed in the current
article, small latent tumors may not be so dangerous as it is
generally assumed. People can live with their undiagnosed
tumors for years and these latent localized neoplasms can
be detected only within the autopsy after death for any
other reason. Human organism can apparently adapt to
live with such latent malignant lesions and intervention in
these neoplasms might be accompanied by overtreatment
and poisoning of the body with adjuvant cytotoxic
chemotherapy or radiotherapy. It would be just exciting
to speculate about the huge amount of such small lesions
detected incidentally in “healthy” people undergoing
positron emission tomography and computed tomography
(PET-CT) scanning. It is probable that these small lesions,
which have persisted unchanged for years unknowingly in
their hosts, occur equally in both men and women, but
men are just more susceptible to invasion and migration
of these neoplasms, while women are somewhat more
protected against metastatic spread. Moreover, pathological
conditions related to excessive extracellular matrix might
provide benefit in the prevention of cancer spread. In any
case, it is clear that we should focus much more on adjuvant
antimetastatic treatment options in the future, but not only
administering cytotoxic drugs.

Altogether, it is possible that not the incidence of all
malignant lesions, but rather the rate of invasive and
metastatic cancerous neoplasms is different among females
and males. Further studies should prove or disprove this
hypothetical presumption with the ultimate aim to better
evaluate the prognostic criteria and provide the most
appropriate approach for the management of malignant
neoplasms.
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