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ABSTRACT

Objective: There exists a strong belief among physicians and the lay public that pregnancy adversely affects survival
in patients with melanoma. The authors asked if there was any evidence to support this in patients with clinically
localized disease. Methods: The authors reviewed the published literature on MEDLINE. Results: The authors found
no compelling evidence in the literature that pregnancy has a negative impact on survival in patients with clinically
localized cutaneous melanoma. Two recent population-based studies reported no negative impact of pregnancy on
survival when pregnant melanoma patients were compared to nonpregnant gender-matched controls. A small increased
risk of cause-specific death was noted in a recent population-based study, though this effect was small (HR, 1.52, p=0.47)
and pregnant patients were more likely to have axial primary sites, which are associated with a poorer outcome.
Conclusion: There is no compelling evidence that pregnancy adversely affects outcome in melanoma patients who have
clinically localized disease. Continuing to recommend a delay in childbearing for these patients is not supported by the

published medical literature. (J Clin Aesthetic Dermatol. 2010;3(3):22-28.)

here is a controversy in the literature about the

influence of childbearing on survival of patients with

cutaneous melanoma. This is an important clinical
issue, as melanoma is the most commonly diagnosed cancer in
pregnant women.' It has been traditionally held that patients
who are pregnant at the time of diagnosis of melanoma have a
poor prognosis* and that a subsequent pregnancy following
treatment for melanoma increases risk of recurrence.” Many
young women who have been previously treated for melanoma
are advised to delay or avoid pregnancy for fear that it
increases risk for recurrence.

Part of the problem with the question of the effect of
pregnancy on outcome in melanoma patients is a “numerator”
problem. Dramatic reports of pregnant women who develop
widespread metastatic melanoma, having been diagnosed
years before, make headlines and engender fear among both
patients and physicians.’ In addition, in any busy oncology
practice it is not uncommon to remember the occasional
patient who presented with recurrent melanoma concomitant
with pregnancy” On the other hand, patients who have
melanoma treated during pregnancy or become pregnant

shortly before or after a diagnosis of melanoma, without
sequelae, are far less memorable. These patients constitute the
“denominator.”

Three important questions will be examined in this review.
First, is the immunology of pregnancy potentially detrimental
to melanoma patients? Second, are there any clinical data to
support a decrease in survival due to pregnancy in melanoma
patients with clinically localized disease or those at higher risk
for recurrence? Finally, is there any evidence that pregnancy
subsequent to treatment for clinically localized melanoma
increases a patient’s risk of recurrence?

BACKGROUND

Concern about the implications of pregnancy in patients
with melanoma was initially raised in 1951 when Pack et al®
reported poor outcomes in 32 patients with melanoma
diagnosed during pregnancy.? As a consequence, they
recommended women avoid pregnancy for 3 to 5 years post-
treatment. Byrd et al® took this one step further, and in 1954
published a report stating that female melanoma patients
should be surgically sterilized in order to prevent metastasis.®
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TABLE 1. Impact of pregnancy on survival in patients with melanoma

AUTHOR

PATIENTS (n)

SURVIVAL®

(11.9 years)

Stensheim* 160 pregnant, 126 lactating, Pregnant HR=1.52, P=0.047 All Stages
2009 4,460 age, gender-matched controls Lactating HR=1.10, P=NS g
Controls HR=1.00
. 10 pregnant . pTis, pT1a, pT2a,
Silipo® 2006 30 age, anatomic site, stage controls (6 years) P=NS pT3a, pT4a°
Pregnant HR=0.79
0’Meara® 2005 1‘;94%2692’1”2?:6;%8%0322‘1%?’ Postpartum HR=0.58 All Stages
4ol a0 Controls HR=1.00; P=NS
12.9 years)
Lens® 2004 185 pregnant, o ( aho - .
5,348 age-matched controls 85% pregnant’,ofﬁéo nonpregnant Clinically localized
: 10 years)
Daryanani® 46 pregnant, - AL ,,( - .
9003 368 age-, gender-matched controls Stage 1: P=NS; 88% pregnant; 86% nonpregnant 1,2

Stage 2: P=NS; 67% pregnant; 73% nonpregnant

Travers® 1995

45 pregnancy associated,’
420 age-matched controls

(5.4 years)
88.4% pregnant; 82.5% nonpregnant
Pvalue not given

Clinically localized

MacKie® 1991

92 pregnant, 85 never pregnant,
143 completed all pregnancies,
68 between pregnancies

P=NS

Clinically localized

Slingluff* 1990

100 pregnant,
86 age-matched controls

(mean 6.8 years)
75% pregnant; 77% control

All stages

P=NS
66 pregnant
- 5 years)
619 controls matched for thickness ( . .
b I 0, . 0,
Wong® 1989 Clark’s level, anatomic site, and 86% pregnant; 87% control Clinically localized
: P=NS
histopathology
58 pregnant, 585 controls matched for
. . age, primary site, disease stage, Clark’s (5 years) . .
Reingten” 1385 level, tumor thickness, ulceration, P=NS Clinically localized
histologic type
(5 years)

12 pregnant, 175 controls matched for

Houghton® 1981 L . . 55% pregnant All stages
age, anatomic site, stage at diagnosis 589% nonpregnant
. (5 years)
36 a er?w?t?:ﬁ;d ﬁglﬁrzggjgtcontrols Stage 1. P=NS; 80% pregnant
Shiue 1976 g p 83% nulliparous 11, 20

Stage 2: 14 pregnant
11 age-matched nulliparous controls

Stage 2: P<0.05*; 29% pregnant
55% nulliparous

HR=hazard ratio (Cox proportional hazards model); NS=not significant
“Overall survival; °consecutive case series; ‘American Joint Committee on Cancer (AJCC) staging (Balch, 2001); “small population-based

studies; pregnant or within a year of delivery; ‘melanoma localized to the primary site; °‘metastases confined to regional lymph nodes;
"statistically significant difference between the pregnant and nulliparous groups
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TABLE 2. Mean Breslow thickness® in pregnant versus nonpregnant patients with melanoma

AUTHOR PATIENTS (n) PREGNANT NONPREGNANT
, 149 pregnant N
0’Meara 2005 2151 cortrols 0.77 0.81 NS
185 pregnant
Lens 2004 5.348 controls 1.28 1.07 NS
: 46 pregnant
Daryanani 2003 368 controls 2.0° 1.7 NS
Travers 1995 45 pregnancy associated" 2.28 1.22 <0.007
420 controls
85 ?uzav[:arregpzf gnr;[ ant 1.49 never pregnant
MacKie 1991 2.38 1.96 completed pregnancy 0.002
1148 EOTTOIIER [Ty 1.48 between pregnancies
68 between pregnancy '
Stage 1
Slingluff 1990 88 pregnant 1.87 1.45 0.052¢
79 controls
66 pregnant
Wong 1989 619 controls 1.24 1.28 NS

NS=not significant; *thickness given in mm; *median thickness; ‘pregnant or within a year of delivery; ‘tumor thickness was slightly greater

for pregnant patients by unpaired two-tailed £ test.

These early reports laid the groundwork for a prevailing
concern about the prognostic implications of pregnancy on
prognosis in patients with cutaneous melanoma.

Recently published National Cancer Institute (NCI)
Surveillance Epidemiology and End Results (SEER) data
demonstrate an increasing trend in melanoma incidence in
young women (aged 15-39)." A significant proportion of
patients who are treated for cutaneous melanoma are women
between the ages of 15 and 45 years and, therefore, of
childbearing age.® In a review from the John Wayne Cancer
Institute by Wong et al,’ the percentage of patients who were
pregnant at the time of melanoma diagnosis was 8.7 percent.
This is much higher than would be expected and most likely
reflects the fact that the reporting institution is a tertiary
cancer referral center. However, they noted that 48 percent of
female patients referred to their center were between the ages
of 15 and 40 years, so approximately half of the female patients
were of childbearing age.” Jacobs et al'’ reported a much lower
incidence of concurrent pregnancy and melanoma, but found
that it was second only to breast cancer in women who
presented at the University of Chicago with cancer occurring
during pregnancy. Perhaps the most accurate estimate of the
scope of the problem can be obtained from a population-based
study from Sweden where Lambe et al®* examined a cohort of
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Swedish women born between 1925 and 1972 and found that
5.6 percent of cancers diagnosed in women of childbearing age
occurred concurrently with pregnancy or lactation. The only
cancer with an observed/expected ratio of 1 (all others were
less common) was melanoma.® In a recent population-based
study from Norway, melanoma was the most common cancer
diagnosed during pregnancy.!

IMMUNOLOGICAL CHANGES DURING PREGNANCY

The immune system of the pregnant patient is modified so
that the fetus, expressing paternal alloantigens, will not be
rejected by the mother. The mother’s immune system
recognizes paternal fetal antigens as foreign and yet it is
uncommon for an immune response to be mounted against
these antigens. It has been demonstrated that 30 percent of
women have immunoglobulin G (IgG) as well as cytotoxic T-
cells, which recognize paternal human leukocyte antigens
(HLA)."™ There is abundant evidence in murine models to
support maternal T-cell awareness of fetal alloantigens without
evidence of a detrimental fetal effect.* The precise
mechanisms by which tolerance to alloantigens is established
and maintained is unclear, but several alterations occur that
may be important.

The total number of immune effector cells is altered during
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Figures 1A and 1B. Kaplan-Meier survival distribution for women (both pregnant women and age-matched, nonpregnant women) in
California who were diagnosed with melanoma during 1991-1999. Solid line: nonpregnant women with melanoma; dashed line: pregnant
women with melanoma. (A) Patients with all stages of disease (although 82% have clinically localized disease). (B) Patients with clinically
localized disease. A log rank test showed no significant difference in survival distributions between pregnant women and nonpregnant women

with melanoma (p=0.13 for A, p=0.16 for B).

Reprinted with permission from 0’Meara AT, Cress R, Xing G, Danielsen B, Smith LH. Malignant melanoma in pregnancy. A population-based

evaluation. Cancer. 2005;103(6):1217-1226.

pregnancy. Granulocytes increase, monocytes remain
unchanged, and there is a significant decrease in lymphocytes
compared with the quantity in nonpregnant patients. These
alterations are consistent with the observation that adaptive
immunity is preserved and innate immunity is somewhat
downregulated in the pregnant patient—conditions that favor
allograft tolerance. T-lymphocytes demonstrate impaired
interleukin (IL)-2 and interferon gamma production after
stimulation. Clinical evidence of this phenomenon includes the
frequently observed remission of autoimmune diseases, such
as rheumatoid arthritis and multiple sclerosis, in the pregnant
patient.”

B-lymphocyte function appears to be normal, and antibody
production is unchanged during pregnancy.” Therefore, the
immune system in pregnancy is more likely to respond with
antibody and less likely with activated T-cells, a state that has
been described as “Th2 bias.” This shift in Th1/Th2 (Th = T
helper cells) balance during pregnancy is similar to that
described in cancer patients, where Thl responses are
relatively downregulated and Th2 responses appear relatively
more prominent, a potentially detrimental scenario for the
melanoma patient.'®

Another potential mechanism by which fetal allograft
tolerance is established and maintained is the expression of the
costimulatory molecule B7-H1, an immunomodulatory cell
surface molecule expressed by trophoblast cells at the
maternal/fetal interface that induces apoptosis in activated T
cells. Expression is upregulated during pregnancy. Tumors
may utilize a similar mechanism to escape immune
surveillance, for B7-H1 has also been reported to be expressed
in melanoma and renal cell carcinoma. B7-H1 expression at the
maternal fetal interface appears to favor suppression of
activated maternal leukocytes, making it a potentially useful
mechanism for maintaining tolerance to fetal alloantigens.'

Another immunomodulatory molecule expressed by
tumors as well as at the maternal/fetal interface is HLA-G,
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which is a nonclassical major histocompatibility complex
(MHC) class I molecule with restricted tissue distribution. It is
widely expressed on trophoblast and chorionic blood vessels,
and, interestingly, on melanoma cell lines and fresh tissue
biopsies from melanoma patients. Expression of HLA-G
facilitates survival of HLA I loss tumors by inhibiting NK-
mediated lysis. 1L10, a Th2 cytokine, upregulates HLA-G
expression on tumor cells. HLA-G exists in both membrane-
bound and soluble forms and may be a mechanism for
induction of systemic tolerance to tumor antigen in the
pregnant patient.'®

Indoleamine 2,3-dioxygenase (IDO) is an enzyme that has
recently been described and found to play a role in fetal
allograft tolerance. IDO degrades tryptophan, an essential
amino acid necessary for T-cell activation. This promotes T-cell
suppression and T-cell tolerance. Maternal T-regulatory cells
may induce IDO expression on trophoblast and uterine
dendritic cells and promote tolerance to paternal antigens by
this mechanism."

These mechanisms represent potential means of T-cell
suppression in the pregnant patient, clearly designed to
prevent rejection of the fetal allograft. These same
mechanisms are, theoretically, detrimental to the patient with
cancer, as T-cell recognition of tumor antigen is considered a
central mechanism of effective antitumor response. With this
in mind, is there any clinical evidence that pregnancy
negatively impacts the survival of melanoma patients?

MELANOMA AND PREGNANCY IN PATIENTS WITH
CLINICALLY LOCALIZED DISEASE

Level I/II evidence (randomized or nonrandomized clinical
trials, respectively) to address the implications of pregnancy in
the cancer patient does not exist. The highest level of evidence
is level III, consisting of the most reliable level III data
(population-based studies, or level IIIA), followed by
consecutive case reports (level IIIB) and nonconsecutive case
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Figure 2. Kaplan-Meier curves of the probability of survival for
women with pregnancy-associated melanoma compared with
women with nonpregnancy-associated melanoma. Red line, women
with melanoma diagnosed while pregnant; black line, women with
melanoma diagnosed while nonpregnant; S_TIME1, survival time in
years. Reprinted with permission from Lens MB et al. J Clin Oncol.
2004;22(21):4369-4375.

reports (level IIIC). Population-based studies avoid much of
the bias inherent in consecutive case reports and
nonconsecutive case series.

In 1981, Houghton et al* used the Connecticut Tumor
Registry to compare 12 pregnant patients with melanoma to
175 nonpregnant controls. At five-year follow up, there was no
significant difference in survival between pregnant (565%) and
nonpregnant (58%) patients. Pregnant patients, however,
tended to have prognostically poorer primary sites, as well as
more advanced stage melanoma.* There are two other
relatively recent population-based studies that address the
question of whether pregnancy adversely affects survival in
melanoma patients. Lens et al*' reported on 185 patients from
the Swedish Cancer Registry who were pregnant at the time of
diagnosis of clinically localized melanoma. The patients were
diagnosed between the years 1958 and 1999. Researchers
compared the outcome of these patients with 5,348
nonpregnant age- and gender-matched controls. They noted
that pregnant melanoma patients had somewhat thicker
melanomas, with a mean Breslow thickness of 1.28mm versus
1.07mm in controls. The anatomic location of the melanoma
was quite similar, however, with approximately 35 percent of
patients in each group with melanoma of the trunk and
approximately 50 percent with melanoma of the extremity. No
evidence of a decrease in survival was found in the pregnant
patients compared to the nonpregnant controls (hazard ratio
[HR] for pregnant patients, 1.08; 95 percent confidence interval
[CI], 0.60-1.93).*

Another recent population-based study (level 1IIA) was
reported by O’Meara et al.* This study included 412 pregnant
and postpartum patients in California who were diagnosed
with melanoma between 1991 and 1999. Postpartum patients
were defined as those patients who were diagnosed with
melanoma within the first year after delivery. The control
group was an age-matched group of patients who were not
pregnant at the time of diagnosis. The vast majority of patients
had clinically localized melanoma (82% ). The median Breslow
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thickness was 0.77mm in pregnant patients, 0.9mm in
postpartum patients, and 0.81mm in the controls. The control
group was well matched for clinical stage, anatomic site, and
Breslow thickness. Researchers found no evidence of a
decrease in survival of patients who were pregnant (HR=0.79;
P=0.570) or postpartum (HR=0.58; P=0.162) compared to
controls. Not surprisingly, Breslow thickness was the most
important prognostic factor.*

In the most recent population-based (level IIIA) study,
Stensheim et al' used the Cancer and Medical Birth Registry of
Norway to assess 42,511 women (516 pregnant, 531 lactating),
aged 16 to 49, with various cancers. The most commonly
diagnosed cancer during pregnancy was melanoma. When
compared to age- and gender-matched nonpregnant controls,
there was a slightly increased risk of cause-specific death if
melanoma was diagnosed during pregnancy (HR=1.52;
P=0.047). Interestingly, they noted that pregnant patients
were more likely to have a primary tumor on the head and neck
or trunk, compared with nonpregnant controls, where the
extremity was the most common site. No difference in Breslow
thickness was found between the pregnant versus
nonpregnant patients; however, Breslow thickness was
collected for only 55 percent of the pregnant patients.'

Level TIIB clinical evidence consists of consecutive case
series. These studies report no evidence for a negative impact
of pregnancy on survival of melanoma patients with clinically
localized disease. Slingluff et al® reported no dimunition in
survival in 100 pregnant melanoma patients compared to age-
and gender-matched nonpregnant controls. Seventy-five
percent of the pregnant patients were alive at five years
compared to 77 percent of nonpregnant controls. They
observed that pregnant patients tended to have thicker lesions
(median Breslow thickness 2.2 vs. 1.bmm) but reported no
difference in survival.® A retrospective study at Massachusetts
General Hospital found a significantly greater tumor thickness
in pregnant versus nonpregnant patients (2.28 vs. 1.22mm,
respectively; P<0.007) and a slightly increased survival was
noted for pregnancy-associated melanoma.* In pregnancy-
versus nonpregnancy-associated melanoma, patients with no
evidence of metastasis had survival rates of 88.4 percent and
82.5 percent, respectively® In addition, in a large study by
Wong et al,’ survival was no worse for 66 pregnant melanoma
patients compared to 619 age- and gender-matched controls.’
In a small series from Memorial Sloan-Kettering Cancer Center
(MSKCC), pregnant melanoma patients with clinically
localized disease had an 80-percent survival at five years
compared to 83 percent for patients who were nulliparous at
diagnosis.?

Daryanani et al® performed a retrospective, case-control
study comparing the outcome of 46 patients with clinically
localized melanoma arising in pregnancy to 368 nonpregnant
controls seen at University Medical Center Groningen
(1965-2001).% There was no significant difference between
the two groups in 10-year disease-free survival (DFS) or
overall survival (OS). Pregnant patients with stage 1%
melanoma had a DFS and OS of 88 and 94 percent,
respectively, compared to nonpregnant controls (86% and
90%, respectively). In addition, there was no significant
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difference in survival between pregnant patients compared to
controls with stage 2 melanoma. Researchers did observe that
the median Breslow thickness was greater (2.0mm) in
pregnant patients compared with controls (1.7mm), although
this was also not statistically significant. Unfortunately, the
investigators do not describe how the cases were identified,
suggesting that the difference in thickness observed may be
secondary to retrieval bias.® A similar, recent, retrospective
study by Silipo et al** compared 10 pregnant patients to 30
well-matched controls. At five-year follow up, they found no
significant difference in survival between the two groups.*

MacKie et al® also evaluated the impact of timing of
pregnancy on survival in female melanoma patients. These
data were collected and analyzed within the auspices of the
World Health Organization (WHO) Melanoma Program and
published in Lancet in 1991. Although the patient groups were
relatively small, researchers found no evidence of a negative
impact of childbearing on survival in any subgroup of patients.
In this study, the control group consisted of patients who had
completed childbearing prior to the diagnosis of melanoma.
Researchers did observe, as has been previously reported, that
melanomas tended to be thicker in pregnant patients. The
median Breslow thickness was 2.38mm in the pregnant
patients compared to 1.49mm in the 86 control patients. In a
multivariate analysis of factors affecting outcome, pregnancy
was not significantly associated with a decrease in survival.
Again, not surprisingly, known prognostic features (thickness
and truncal site) were important factors for survival.?

Table 1 chronologically outlines past experience with
melanoma, and the impact pregnancy has had on the survival
of patients with clinically localized disease. Table 2 summarizes
the Breslow thickness in pregnant versus nonpregnant
patients with melanoma; more recent students have found no
significant difference.?#*

MELANOMA AND PREGNANCY IN HIGH-RISK
MELANOMA PATIENTS

There are little data to address the question of whether
pregnancy has a negative impact on survival in patients with
more advanced disease. A significant proportion of patients
may decide to terminate pregnancy in the setting of recurrent
or advanced melanoma; therefore, an appropriate evaluation of
the outcome in this group is extremely difficult to measure. In
a study reported by Shui et al’> from MSKCC, patients with
regional melanoma (American Joint Committee on Cancer
[AJCC] stage 3)* were found to have a significant decrease in
survival compared with nulliparous patients. The study was
quite small, with only 14 pregnant patients and 11 controls.
The five-year survival was 29 percent for the pregnant patients
and 55 percent for the nonpregnant patients, not statistically
significant but involving very small numbers of patients.? There
are no additional data that address this important question and
it is unlikely that it can ever truly be addressed.
Recommendations must be based on individual patients and
their wishes and concerns.

Is there evidence of increased risk of recurrence or death in
melanoma patients with clinically localized disease who
subsequently become pregnant. A more common clinical
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scenario occurs when a patient has been treated for melanoma
and wishes to become pregnant. Is there any evidence that this
will increase the risk of recurrence? It is not uncommon for
practitioners to recommend that women delay childbearing for
2 to 3 years following treatment for melanoma, although the
data on which these recommendations are based are difficult
to identify. In addition, delaying childbearing may significantly
decrease the chance of successful childbearing in a large
proportion of patients.® In a consecutive case series study
reported by Reintgen et al” there was no evidence that
patients who became pregnant within five years of diagnosis
had a decrease in survival when compared to control patients.®
The WHO study, by MacKie et al® found no significant
difference in survival between women who had completed all
pregnancies compared to those diagnosed with melanoma
before or those diagnosed between pregnancies.”® Stensheim
et al,' as well as Lens et al, also found that pregnancy after
diagnosis did not increase risk of death.’*! Indeed, in the recent
population-based report from Norway, childbearing
subsequent to a diagnosis of melanoma was associated with a
more favorable outcome compared with women who did not
give birth after treatment for melanoma.

CONCLUSION

There is no evidence that pregnancy adversely affects
outcome in melanoma patients who have clinically localized
disease. Continuing to recommend a delay in childbearing for
these patients is not supported by available clinical evidence.
It is unclear, however, whether pregnancy imparts a negative
impact on survival in patients with more advanced disease.
Recommendations in these patients must be individualized. In
patients with advanced disease, immunological mechanisms
that favor fetal allograft survival may have a negative impact on
the pregnant melanoma patient’s survival. In addition, there
may be a small subset of pregnant melanoma patients in whom
shared fetal/melanoma antigens in the setting of fetal allograft
tolerance results in recurrence or rapid progression of disease.
This anecdotal clinical observation does not, however, warrant
interruption of pregnancy or modification of family planning in
young women with clinically localized disease.
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