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Malignant melanoma and pregnancy
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pared with non-pregnant state.

INTRODUCTION

Cancer during pregnancy, although an uncom-
mon but challenging event, has been steadily in-
creasing along with the trend towards delayed
childbearing. Over the last 40 years the incidence
has risen from 1:2000 in 1964 to 1:1000 deliveries
in 2000 [1,2,3].

Cancer represents the second most common
cause of death for women of childbearing age [4].
The most common cancers occurring in pregnancy
are melanoma, breast cancer, cervical cancer, and
hematopoietic malignancies [2]. Melanoma, lung
cancer, lymphomas and leukemias are known to be
the only histological types that metastasize to the
placenta and fetus, in third of all cases being re-
ported melanomas [5].

Pregnancy is a state of various immune and
hormonal changes that can determine a number of
benign skin conditions or can awake preexisting
skin conditions or pregnancy-specific dermatoses.
Distinguishing benign skin disorders from life
threatening conditions is therefore of great impor-
tance [6].

It has been reported that about 35% of women
diagnosed with melanoma are of childbearing age
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and melanoma would be the most common malig-
nancy in women of reproductive age [2,7]. It is es-
timated that melanoma is the most common cancer
diagnosed during pregnancy, accounting for 31%
of all malignancies. Even in those instances, only
0.9% of those women will have their melanoma
diagnosed during pregnancy [8,9].

Melanoma diagnosed during pregnancy or up
to one year after delivery is defined as pregnan-
cy-associated melanoma (PAM). Whether PAM
has distinct etiopathological or clinical implica-
tions, management and prognosis is still debated in
the literature. The aim of this work is to provide an
overview of the available evidence on this topic.

METHODS

A systematic literature electronic search for re-
views and guidelines was undertaken using Pub
Med and the official websites of Dermatology, On-
cology and Obstetrics and Gynecology associa-
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tions. Search words were “melanoma”, “pregnan-
cy”, “pregnancy-associated melanoma”, “therapy”.
Publications were selected based on accessibility

to full paper article, quality evaluation, publication
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year. The publications used are mentioned in Ref-
erences section.

THE INFLUENCE OF PREGNANCY ON
MELANOMA DEVELOPMENT

There are various hypotheses on how the phys-
iology of pregnancy may have an impact on mela-
noma development.

During pregnancy the increase in the level of
circulating hormones, the intravascular volume
expansion and the compression from the enlarging
uterus determine cutaneous physiological changes.
There is an increase in melanogenesis, angiogene-
sis, keratinocyte proliferation and collagen synthe-
sis [10].

Pigmentary changes are the most frequent skin
modification in pregnancy. Estrogens and proges-
terone stimulate melanogenesis. There is also the
contribution of the increased secretion of melano-
cyte-stimulating hormone. Hyperpigmentation oc-
curs on the areolae, axillae, thighs, anogenital and
periumbilical areas, and linea nigra but can affect
also naevi, freckles and recent scars [10].

Pregnant women commonly experiencing skin
pigmentation may lead to misdiagnosis or late di-
agnosis. Regarding the changes in naevi that occur
during pregnancy, studies report lack of evidence,
therefore guidelines recommend to investigate any
suspicious pigmented lesion [11].

During pregnancy there are several changes in
the woman’s immune system. There are various
biological factors, as placental growth factor, hu-
man chorionic gonadotropin, estrogen, progester-
one that are involved in some of the pregnancy
processes as inducing immune tolerance toward
the fetus, neoangiogenesis and tissue invasion nec-
essary for placentation [12]. There is a transition
from a T helper 1 lymphocyte profile to a T helper
2 profile, regulating differently the levels of cy-
tokines produced, increasing the risk of autoim-
mune disease and cell mediated immunity, there-
fore increasing the susceptibility to skin disease
[13,14].

There are several studies on indolamine 2,3 di-
oxygenase (IDO) — an enzime expressed in the pla-
centa, involved in the process of immune toler-
ance. It was acknowledged that patients where
IDO was positive in the lymph nodes draining a
melanoma had poorer outcome than patients with
IDO negative lymph nodes [14].

Estrogen and progesterone are known to deter-
mine an increase in melanin production [15]. Al-
though estrogen is reported to have an impact on
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the development of other cancers, the effect on
melanoma is not well understood and continues to
be debated. Recent studies stated that reduced es-
trogen receptor B (ERb) expression would be
linked to increased Breslow thickness of melano-
mas. Therefore, ERb expression could be account-
ed as a prognostic indicator 16].

As lymphangiogenesis increases during preg-
nancy, PAM has a greater potential to metastasize.
This points out the significance of sentinel node
biopsy where indicated [17].

Pregnancy-associated plasma protein A
(PAPP-A) is a glycoprotein produced by the pla-
centa and decidua and has been widely used in pre-
natal genetic screening. It was reported that
PAPP-A would be linked to melanoma progres-
sion, cases of metastatic melanoma having higher
levels of PAPP-A. It was demonstrated that lower-
ing PAPP-A would interfere with melanoma cell
migration [18].

There is also a theory on the impact of growth
factors active in pregnancy on melanoma. Several
studies concluded that PAM had a more increased
Breslow thickness than other melanomas followed
in women of similar age. Therefore, there is an as-
sumption that growth factors expressed in preg-
nancy would magnify tumorigenesis [19,20].

THE IMPLICATIONS OF MELANOMA IN
PREGNANCY

Melanoma is one of the few histological types
of cancer that metastasize to the fetus and placenta.
It is documented that melanoma represents 30% of
placental metastases. Regardless of that, pregnan-
cies with melanoma metastases are an infrequent
occurrence and don’t alter the well-being of the
new born. However, affected fetuses have poor
outcomes [21,22].

An interesting remark regarding infants born to
patients diagnosed with melanoma was related to
fetal growth. Studies reported increased rates of
large for gestational age infants. It was assumed
that these phenomena would be linked to growth
factors that could both influence the fetal growth
and the tumor growth. IGF-2 mRNA-binding pro-
tein 3 (IMP-3) is a protein involved in embryogen-
esis, expressed in fetal tissues, absent in adult tis-
sues. It was detected in various cancers, including
melanoma and levels of IMP-3 were higher in met-
astatic melanoma than in early stages melanoma,
so it was concluded that IMP-3 secreting melano-
mas would increase the risk of large for gestational
age fetuses [7,23,24].
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Regarding timing of delivery, early delivery
would be recommended to allow an aggressive
treatment for patients with poor prognosis. Other-
wise, delivery at term should be tried to achieve
[25,26]. In less favorable situations, when ad-
vanced disease is diagnosed in the first or second
trimester, termination of pregnancy would allow
using more therapeutic possibilities. Even this
would facilitate the clinical management of the
case, the medical decision is emotionally and ethi-
cally difficult and it depends on the woman’s will
and decision, anteriorly well counseled [19].

MANAGEMENT

Investigations during pregnancy may have
some limitations, as the fetus must be protected
from potentially harmful exposures but the main
diagnostic tools are still available for using. Der-
moscopy is a non-invasive diagnostic method that
can be performed safely during pregnancy. It im-
proves the diagnostic accuracy and allows melano-
ma recognition at early stages. Biopsies performed
under local anesthesia are also safe during preg-
nancy [27,28].

After diagnosis, a management plan for both
the mother and the fetus should be established by a
multidisciplinary team. The caregivers have to
take into account how the pregnant status modifies
the standard treatment plan and the patient’s prog-
nosis.

Primary melanoma management is not different
for pregnant women. Biopsies and wide local exci-
sion are considered safe.

One of the key prognostic indicators for pa-
tients with clinically localized melanoma is the
status of the sentinel node. Sentinel lymph node
biopsy has only prognostic significance and is not
performed with curative intent [29]. If sentinel
node biopsy is required, lymphoscintigraphy using
Technetium 99 may be used. The use of patent blue
dye is not recommended due to possible terato-
genicity and the risk of anaphylaxis [25].

If the clinical situation requires general anes-
thesia for surgical procedures it is recommended to
adjourn the intervention until the second trimester,
because of the slightly higher risk of miscarriage
in the first trimester.

The management of systemic disease takes into
account the site and number of metastases and the
stage of pregnancy. If the targeted tumor is not lo-
cated near the uterus, for example in brain metas-
tases, radiotherapy may be used. Otherwise, it
should be postponed until postpartum.
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Immunotherapy or target therapy with BRAF
and MEK inhibitors are commonly used as stand-
ard therapy plan for melanoma but are not recom-
mended during pregnancy and lactation.

RISKS, PROGNOSIS, SURVIVAL RATES

Predominantly celtic origin populations and
high levels of solar UV exposure made Australia
and New Zealand the countries with the highest
incidence of melanoma in the world. In 2018 the
International Agency for Research on Cancer esti-
mated for Australia an incidence rate of 33.6 per
100,000 [30]. Therefore, evidence-based, accurate
guidelines for managing melanoma are constantly
updating. Regarding pregnancy-associated mela-
noma their clinical practice guidelines report that
pregnancy does not increase the risk of developing
melanoma or subsequent melanoma. Moreover,
the prognosis for melanoma in pregnant women is
no different from the one diagnosed in non-preg-
nant women of similar age. Concerning the risk of
recurrence it is recommended to defer pregnancy
for two to five years after being diagnosed with
high-risk melanoma. Recurrence depends on the
thickness of the melanoma — if the ones smaller
than 0.5 mm have 1-3% risk of recurrence within 5
years, those greater than 4 mm have 50% risk of
recurrence within 2 years [11].

Europe has an incidence rate of melanoma of
10-25 per 100,000, Norway, Denmark and Nether-
lands reporting the highest rates [9]. European
guidelines recommendations are consistent with
the Australian ones. Considering the evidence
gathered so far, pregnancy is not reported to affect
melanoma risk or survival and childbearing after a
melanoma diagnosis with a favorable outcome is
considered possible after 2 years as long as indi-
vidual factors are taken into consideration.

There is controversy in the literature as to
whether pregnancy-associated melanoma has
worse survival than other melanomas. A Swedish
cohort study concluded also that the mortality in
PAM is similar with the one in non-pregnant wom-
en of childbearing age [31]. In contrast, there are
various studies with opposite conclusions. A co-
hort study from Norway proved higher mortality
rates for melanoma associated with pregnancy [8].
A study reviewing 11 reports found like-wise
greater rates for PAM - 56% increased risk of mor-
tality compared to melanoma in women who were
not pregnant [32]. There were also found 17%
higher mortality and 50% higher recurrence rate
for PAM in a meta-analysis of 15 studies [33].
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CONCLUSIONS

As pregnancy-associated melanoma is increas-
ing in frequency, this article aims to raise aware-
ness of this malignancy in this particular context.
Most of the diagnostic approaches can be per-
formed safely and should not be delayed. Any le-
sion that meets the diagnostic criteria for melano-
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ma should be biopsied. While primary disease has
an accessible management, metastatic disease
should benefit from multidisciplinary approach.
Counselling and continuous support are an essen-
tial part of the management.
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