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MELANOMA AND PREGNANCY

A review

ELISABETH KJEMS and CHRISTEN KRAG

In the last half-century the incidence of cutaneous malignant melanoma has increased all over the
world according to available reports. No association between risk of melanoma and age at menarche,
first birth, menopause or duration of reproductive period has been proven so far. Studies on the effect
of parity on relative risk and survival have given divergent results with multiparous women possibly
having a better prognosis than nullipara. Women with melanoma diagnosed during pregnancy tend to
have thicker tumours, shorter disease-free interval and, maybe, lower 10-year survival rate than
non-pregnant matched controls. There is no conclusive evidence that therapeutic abortion improves the
cure rate. Multivariate analysis has failed to unveil impaired prognosis in women who become pregnant

subsequent to diagnosis.

The precise etiology of cutaneous malignant melanoma
is unknown, though there is little doubt that melanoma is
the result of multiple interactions of various initiating and
promoting factors. A dominant cause appears to be the
relation between genetically determined susceptibility of
the host and solar ultraviolet radiation. From present
knowledge, particularly derived from epidemiologic
studies, it appears that the risk to develop and die from
melanoma is modulated by a considerable number of
individual factors (Table 1).

In the last half-century, the age-standardized incidence
rate of melanoma in Denmark has increased 6-fold, and a
steep increase in risk has been seen for successively
younger birth cohorts (1). The mortality rate has increased
in the same period, but not as much as the incidence rate,
which probably reflects earlier diagnosis and treatment
(2—4). In 1989 a total of 388 Danish women developed
melanoma and 40% of these women were of fertile age;
the disease constituted 3% of all female cancer cases (5)
and caused 1.6% of all female cancer deaths (6). When

Received 29 June 1992.

Accepted 20 February 1993.

From the Department of Plastic Surgery, Gentofte Hospital,
University of Copenhagen, Niels Andersensvej 65, DK-2900
Hellerup, Denmark.

Correspondence to: Dr Elisabeth Kjems, address as above.

melanoma occurs in women of fertile age there is a need
for -advice to the patient. Does subsequent pregnancy
increase the risk of recurrence? When melanoma is diag-
nosed during pregnancy several questions need to be an-
swered. What is the effect of pregnancy on the outcome of
the maternal disease? How does the melanoma affect the
fetus, and how does the therapy affect mother and fetus?

The possible influence of reproductive or hormonal fac-
tors on the pathogenesis and biologic behaviour of
melanoma have intrigued scientists and clinicians on the
basis of clinical or anecdotic reports suggesting a detrimen-
tal influence of concurrent pregnancy. Likewise, pregnancy
subsequent to the diagnosis of melanoma has been sus-
pected to exert an ominous influence.

Although the association of melanoma with pregnancy
is uncommon, this complication appears with an estimated
incidence from 0.14 to 2.8 cases per 1000 births (7) and
has been reported to constitute 8% of all malignancy
diagnosed during pregnancy (8). Melanoma accounted
for 24.5% of all cases of malignancies in pregnant
Swedish women in the period 1973- 1984 (9). The distribu-
tion of malignant disease in pregnant women deviated
from the distribution in fertile women generally, with an
excess rate of melanoma and breast cancer in the pregnant
group (9).

In Denmark the treatment of pregnant patients with
melanoma has as a rule stuck to the following unwritten
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Table 1

Summary of risk factors for the development of cutaneous
melanoma

Sun sensitivity
Ethnic fairness of the Caucasian race, freckling
Severe sunburns
Melanocytic nevi
Dysplastic nevus, congenital giant nevus, multiple nevi
Prior malignant melanoma
Familial melanoma
Concomitant disease—Immunodeficiency, immunosuppression
Xeroderma pigmentosum

guidelines: No extraordinary measures are taken in cases
of stage 1 melanoma with tumour thickness <1 mm. If the
tumour is >1 mm thick, recommendations regarding ther-
apeutic abortion have been individualized on the basis of
informed consent. A majority has favoured termination of
pregnancy when dealing with stage IT and III melanoma at
the time of diagnosis. Advice to childbearing women after
treatment of melanoma has been characterized by a certain
reluctant attitude calling for abstinence from pregnancy
for some years.

Sex differences and hormonal factors

Global melanoma incidence does not differ subsian-
tially between the sexes. In northern Europe a female
predominance can be seen, with up to two female cases
for each male case reported (3). In Denmark the age-
standardized incidence rate was 10.6 for women and 8.5
for men in 1989 (5).

In women, however, the disease is reported to have a
more favourable course. Sex was found to be an indepen-
dent prognostic factor in a study based on almost 10% of
the United States population (10) as well as in a study of
all patients newly diagnosed in Sweden during the period
19601982 (11). This is thought to be a consequence of
women presenting at an earlier clinical stage of disease
with primary lesions confined to prognostically more
favourable anatomic sites (12,.13). Compared to men,
female patients have been found to have more favourable
lesions with regard to primary lesion site, level of invasion,
tumour thickness, and stage at time of diagnosis (14). The
tumours seem to metastasize more slowly in women than
in men (12), and survival after first evidence of distant
metastases has been found to be significantly longer in
women (15). Even when women have the same stage of
disease, their survival is generally longer (7, 13, 16, 3). In
elderly, however, there are almost equal survival rates in
women and men (12, 15, 17).

These findings suggest that the hormonal background
does not affect acquisition of melanoma, but may influence
its anatomic localization and/or its subsequent spread. One
report states a generally superior prognosis for female

malignant disease in cases of melanoma, sarcoma, liver
and colorectal cancer (18).

While generally melanoma is not regarded as a hor-
mone-dependent neoplasm, circumstantial evidence sug-
gests that certain endocrine factors may influence its
biologic behaviour. Although some melanomas appar-
ently present sex hormone-binding proteins, specific
oestrogen, progesterone or androgen receptors at the sur-
face of melanoma cells have not been demonstrated (3,
19-21).

Melanoma is rare in childhood. Above the age of 15, the
incidence rate is almost 90-fold greater than in the younger
age group (3). This could be related to the changing
hormonal physiology which in this period of life normally
leads to an increased degree of skin pigmentation (17) or
could simply reflect absence of a carcinogenic stimulus
and/or a long latent period.

No association between risk of melanoma and age at
menarche, age at menopause or duration of reproductive
period has been found so far (12, 22-26), with one excep-
tion where an unexplained association between melanoma
and ovulatory life of greater length than 20 years are
observed (27). A significantly better prognosis has been
demonstrated for premenopausal women than for post-
menopausal ones matched by age (12, 28).

Pregnancy before melanoma

Six case—control studies (21, 22, 24-27) have assessed
the influence of parity on the risk of melanoma (Table 2).
Two of these (21, 24) suggested that women with three
or more children had lower melanoma risk than nulli-
parous women. In one of the studies (21), however, the
association diminished substantially after adjustment for
other risk correlates. A case—control study on uveal
melanoma observed a decreased risk for women who had
ever been pregnant and the protective effects increased
with more live births after adjustment for confounding
factors (29).

In 1989 (30), 5398 American women responded to a
detailed questionnaire accounting for medical and re-
productive history. In this study it was found that diagno-
sis of melanoma was significantly associated with fewer
pregnancies.

Also concerning the effect of parity on survival divergent
findings have been reported. Parous women with three
or more pregnancies prior to diagnosis have been claimed
to have significantly higher 5-year survival rate than
nulliparous women (12, 28, 31). Other reviews (16,
32-34), however, have found no significant association
(Table 3).

Holly et al. (25) reported a non-significant positive
association between the risk of melanoma and age at first
birth after age 30, in contrast to other studies (21, 22, 24,
26, 27) in which no association has been reported.
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Table 2

Influence of parity on relative risk of cutaneous malignant melanoma

Author Ref. No. Relative risk (All histologic types of melanomas)
Multiparous (5+ )/nulliparous (95% CI) p-value
Holly et al. 1983 (25) 1.0 Age — 0.44
standardized
Holman et al. 1984 (26) 0.7 Odds ratio (0.33-1.65) 0.76
Gallagher et al. 1985 (24) 0.3 RR-crude — 0.02*
0.3 RR-adjusted
Green et al. 1985 (27) 23 — (0.5-10.6) 0.29
@sterlind et al. 1988 (22) 0.9 RR-crude (0.4-1.9) 0.36
0.9 RR-adjusted (0.5-1.7)
Zanetti et al. 1990 (21) 0.3 Age-adjusted (0.16-0.70) 0.02
odds ratio
0.6° MLR odds ratio (0.29-1.31) 0.22

2 Test for trend over the categories 0/1-2/3-4/5+

b Multiple logistic regresion (MLR) equation including terms for age, education and sun exposure

Adopted from Francheschi et al. (1990) (23)

Table 3

Influence of parity prior to diagnosis of cutaneous malignant melanoma on 5-year survival

Author Ref. No. Parous

Nulliparous p-value

S-year
survival rate
Y%

No. 5-year No.
survival rate
%

Shiu et al. 1976 (16)2 70
Hersey et al. 1977 3= 77
Shaw et al. 1978 (12)* 81.6
Elwood et al. 1978 (32)® 61
Bork et al. 1981 (28)¢ 814
Lederman et al. 1985 (33)¢ 83
Trapeznikov et al. 1987 (34) —

* All stages and ages

® Including ocular melanomas

¢ Stage I, age <50

dTest for trend over the categories 0/1-2/3-4/5+
¢ Stage I, 9-year survival

Melanoma during pregnancy

Several women with melanoma diagnosed during preg-
nancy, described that the preexisting nevus presented itself
during a previous pregnancy with irritation and/or growth.
More than 10% of all pregnant women experienced signs
of activation of nevi during the first trimester, which
typically disappear after delivery. Histologically, however,
this type of nevi is not different from the nevi of non-
pregnant women (3). There is a suggestive, but not yet
proven, relation between activation of nevi during preg-
nancy and development of malignant melanoma.

The reports on survival of patients with melanoma
occurring during pregnancy (Table 4) show no significant
difference in 5-year survival rates of pregnant patients

170 76.6 47 —
330 68 113 (0.025 < p < 0.05)
388 73.8 254 (<0.025)
254 63 51 €0.47}
92 75.6 115 (0.074
119 87 92 NS
1260 — 119 NS

compared to nonpregnant patients after adjustment for
prognostic factors, specifically histopathological parame-
ters (13, 16, 17, 19, 34-38). Before the middle of the 1980s
complete reports on histological variables were not gener-
ally available and reports of clinical series without
matched controls were not uncommon, making results
difficult to compare. As shown by Houghton et al. (17)
considerable confounding arose when working with a non-
matched control group as survival rate in controls changed
from 83% before matching to 58% after matching for age,
primary site and stage.

Trapeznikov et al. (34), Slingluff et al. (19) and MacKie
et al. (35) reported more than 10 years’ follow-up of
pregnant melanoma patients and presented divergent 10-
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Table 4

Survival rates of pregnant and non-pregnant women with cutaneous malignant melanoma stage I

Author Ref. No. Number 5-year survival (%) 10-year survival (%)
Pregnant Non-pregnant Pregnant Non-pregnant Pregnant Non-pregnant

George et al. (38)

1960 77 1412 78 61 — —
Shiu et al. (16)

1976 70 181° 74 86 — —
Houghton et al. (17)* 175° 83 (p <0.05)

1981 12 24° 55 58 NS — —
Sutherland et al. (36)*

1983 18 120 31 70 — —
Reitgen et al. (13)

1985 58 5854 75 85 —
Trapeznikov et al. (34)

1987 102 599¢ 44.4 53.6 26.0 43.6 (p=0.05)
Wong et al. (37) 619° 87 NS

1989 66 66¢ 86 92 NS — —
Slingluff et al. (19)

1990 100 86¢ 82 88 66 72
MacKie et al. (35) (p=0.017)

1991 92 296* 1 — —

(p=0.1)f

* Histopathological micro staging was not available
2 Age matched

b Non-matched

¢ Matched at age, primary site and stage

9 Matched at age, primary site, stage and histopathologic variables

¢ Matched at age, primary site and histopathologic variables
fLog rank adjustment for tumour thickness

year survival rates. Trapeznikov et al. found no significant
difference between S5-year survival rates of pregnant and
non-pregnant melanoma patients but after a follow-up
period of 10 years, the survival rate became significantly
lower in the pregnant group. This finding suggests that a
longer follow-up period is mandatory in order to reveal a
possible negative effect of concurrent pregnancy on sur-
vival. Yet neither Slingluff et al. (19) nor MacKie et al.
(35) could demonstrate any significant difference in sur-
vival after 10 and 20 years follow-up respectively. Of
possible significance might be the fact that in the study by
Slingluff et al. (19), unlike European practice, specific
active immunotherapy was administrated to 83% of the
patients and that 16% of them underwent elective lymph
node dissection. In the WHO muiticenter analysis (35)
nulliparous women were not included in the control group,
which consisted of parous women treated before, after,
and between pregnancies. '

Reitgen et al. (13), Slingluff et al. (19) and MacKie et al.
(35) examined disease-free interval and survival of preg-
nant women with melanoma stage 1. When discase-free
intervals were plotted, both Reitgen et al. (13) and
Slingluff et al. (19) found a significant difference between
women who had melanoma appearing during pregnancy,

when compared to their controls after 5 and 10 years of
follow-up. Multivariate regression analysis demonstrated
pregnancy at the time of diagnosis to be significantly
positively associated with the development of metastatic
disease, allowance being made for the influence of predic-
tive factors as level of invasion, tumour thickness, ulcera-
tion, and anatomic site. MacKie et al. (35) found shorter
survival and shorter disease-free interval for pregnant
women, but after adjustment for tumour thickness, there
was no significant difference between the pregnant and the
non-pregnant groups.

In Table 5, the studies which also include site and stage
are summarized. Slingluff et al. (19) found greater tumour
thickness in pregnant patients and Reitgen et al. (13)
reported generally more unfavourable histopathological
features in the pregnant group. MacKie et al. (35) found
that women who had melanomas diagnosed during preg-
nancy had significantly thicker primary tumours, while
other possible confounding factors (site, age, growth pat-
tern) did not differ between the pregnant and the non-preg-
nant groups. According to Table 5 there does not seem to
be any obvious differences in primary tumour location
between pregnant and non-pregnant melanoma patients.
As to stage at time of diagnosis three reports before 1980
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Table 5

Location and stage of cutaneous malignant melanoma in pregnant (P) and non-pregnant (N-P) women

Author Ref. No.  Number Location of primary melanoma (%)  Stage at diagnosis (%)
P N-P Trunk Extremities P N-P
P N-P P N-P Local Advanced Local Advanced

George et al.

1960 (38) 77 1412 — — — — 55 45 70 30
Shiu et al.

1976 (16) 70 181° 37 25 56 66 54 46 70 30
Houghton et al.

1981 (17)* 12 175%/24° 42 32 50 58 67 33 88 12
Sutherland et al.

1983 (36)* 18 12° 22 25 56 67 — — — —
Reitgen et al.

1985 (13) 50  585* 36 39 56 53 All stage 1
Trapeznikov et al.

1987 (34) 102 599¢ — — — — 80 20 80 18
Wong et al.

1989 (37 66  619°/66¢ 41 32 48 57 All stage I
Slingluff et al.

1990 (19) 100 86¢ 40 51 52 33 88 12 92 8
MacKie et al.

1991 (35) 92 296° 32 27 55 66 All stage 1

P = pregnant; N-P = non-pregnant

* Histopathological micro staging was not available

* Age mached

5 No matching

¢ Matched at age, primary site and stage

¢ Matched at age, site, stage and histopathologic variables
¢ Logrank adjustment for tumour thickness

(16, 17, 38) give the impression that pregnant melanoma
patients present at a more advanced stage, while two
studies (34 and 19) published in the late 1980s indicate no
such difference.

Since the report of Trapeznikov et al. (34) deals with
several aspects of the impact of pregnancy on prognosis
and clinical course of melanoma, this deserves a special
comment. In this study 2018 Russian women with
melanoma were followed for more than 15 years; 102
women with melanoma occurring during pregnancy were
compared to 599 non-pregnant melanoma patients after
matching by age, tumour site and tumour thickness. A
special group of 42 women who developed melanoma
during lactation was also selected. The 3-, 5- and 10-year
survival rates of pregnant women with melanoma stage 1
were 65.2%, 44.4% and 26.0% respectively, in comparison
to 70.9%, 53.6% and 43.0% in the non-pregnant group.
The differences are numerically suggestive, but statistically
significant only for the 10-year survival rates. For ad-
vanced disease no survival differences were noted between
pregnant and non-pregnant women. The survival rates of
pregnant women with stage I melanoma were also ana-
lyzed in relation to whether they had a full-term pregnancy
or an abortion before the 20th week. A significantly higher

survival rate was observed in women who gave birth
compared to those who underwent abortion; the 5-year
survival rates were 66.5% and 33.5% respectively. In
case of stage IT melanoma, the data indicated that abortion
before the 20th week might result in a better prognosis.
Pregnant women with stage I melanoma diagnosed during
the second half of pregnancy had significantly lower S-
and 10-year survival rates compared to non-pregnant
counterparts. The 5- and 10-years rates were 27.0%
and 18.0% compared to 53.6% and 43.0% respectively.
Independent of stage, the survival rates were non-signifi-
cantly lower when melanoma developed after the 20th
week, compared to debut before the 20th week or during
lactation.

In summary, it is an unsolved question why melanomas
diagnosed during pregnancy are generally thicker and,
probably as a consequence, carry a poorer prognosis. This
tendency towards thicker tumours and maybe more ad-
vanced stage at presentation could be the result of an
accelerating influence of pregnancy or be due to delay of
diagnosis because of the increased pigmentation during
pregnancy combined with the general physiological
changes which could make the detection of a slight change
in a mole more difficult.
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Two out of three reports demonstrated significantly
shorter disease-free intervals in patients with melanoma
appearing during pregnancy and multivariate analysis has
shown significant association between current pregnancy
and risk of recurrence and metastasis. Intuitively, differ-
ences in disease-free interval should be reflected in survival
differences. However, longer follow-up may be needed for
the detection of a significant survival difference. As sug-
gested by Slingluff et al. (19), another explana-
tion might be in fact that the pregnant patients develop
local or nodal matastases instead of more lethal distant
metastases.

Metastatic spread of maternal cancer to the placenta or
fetus is extremely rare. This phenomenon has been de-
scribed in cases of lymphoma, leukaemia, breast, lung and
stomach cancer, and malignant melanoma. Among the
barely 100 cases reported from the literature malignant
melanoma was the most common (30%) type of cancer (7,
8). In half the cases both placenta and the infant were
involved. Spontaneous tumour regression has been de-
scribed in infants born with transplacental metastases (7).

Pregnancy after melanoma

Recommendations given to young female melanoma
patients have uvsually encouraged a delay of three years
after diagnosis before pregnancy, since 80—90% of recur-
rences appear within this period (19). The main problems
in this situation are the rise of reactivating maternal can-
cer, the remote possibility of transplacental transmission of
metastatic disease to the infant (3), and the prospect of
social complications for a bereaved child.

A retrospective study performed in 1985 dealt with 43
women (stage I) who subsequently became pregnant
within 5 years from diagnosis (13). Since the standard
recommendation was to advocate a delay of pregnancy
with at least two years from diagnosis of stage I
melanoma, 337 matched controls were selected whose
course was not confounded by pregnancy nor recurrence
within two years from diagnosis. The controls were
matched with regard to age, anatomic site of primary
lesion, melanoma stage, and pathologic factors (level of
invasion, tumour thickness, ulceration, growth pattern).
The two groups showed no statistically significant differ-
ences in 10-year disease-free interval or 10-year survival.
This was confirmed by a multivariate regression analysis.
These data suggest that pregnancy 2—5 years subsequent
to diagnosis of primary melanoma has no pronounced
effect on recurrence rate or survival.

The same year a follow-up study (39) was published
concerning twenty-three women who conceived after
melanoma therapy out of a total of 2 850 treated. To avoid
a false conclusion due to the small number of patients, the
data were presented diagrammatically. It was concluded
that no exacerbation was seen in most of the female

melanoma patients, who became pregnant subsequent to
treatment.

Discussion

It is conceivable that the hormonal milieu of the pre-
menopausal and non-parous period might exert some in-
hibitory influence on melanoma. With alteration of this
milieu at the onset of menopause or, temporarily, as the
result of pregnancy, this inhibitory influence might disap-
pear. Such a theory could explain the sometimes observed
spontaneous regression of melanoma after childbirth.

The well-known changes in pigmentation associated
with pregnancy could delay diagnosis of early melanoma
because of the temporarily darkening of pre-existing pig-
mented benign nevi. The demonstration of increased
melanocyte-stimulating substances in pregnant women has
increased the suspicion of an adverse influence, even
though a direct association between melanocyte-stimuliat-
ing hormone and melanoma has not been found (16). The
same applies for a possible influence of oestrogen and
progesterone and several attempts have failed to provide
evidence of an effect on melanoma of these hormones (13,
18, 22, 24, 29, 30, 40, 41). There is at present no evidence
suggesting a causal link between oral contraception and
melanoma (3, 21, 22, 24, 29, 30, 42).

Another mechanism might be a possible deleterious
influence of androgenic hormones on melanoma. This is
suggested by the poorer prognosis of male patients, and
the observation that large quantities of androgenic hor-
mones are secreted during pregnancy. In vitro studies have
favoured this hypothesis but cannot be extrapolated to the
management of human melanoma (16). In casuistic reports
orchidectomy have been reported with diverging results in
cases of advanced melanoma (40, 43).

There is no conclusive evidence that termination of
pregnancy, oophorectomy, adrenalectomy, or hypophysec-
tomy can offer any benefit to the pregnant woman with a
malignant melanoma (16, 34). Treatment of melanoma
patients with oestrogens, anti-oestrogens, corticosteroids
or androgens have, up to the present, been unsuccessful
(3, 8, 13, 40).

The rising concentration of circulating growth hormone
during pregnancy might possibly activate melanoma
growth (35). The concentration of prolactin rises likewise
during pregnancy, and prolactin has been suspected of
possibly stimulating malignant cell transformation (26).

Human chorion gonadotropin (HCG) immunoactivity
has been detected in sera from patients with several types
of cancer, among these melanoma and carcinoma of the
breast. In one patient HCG concentration in serum de-
clined progressively with therapeutic response. Using
radioimmunoassay technique an immunologic resemblance
in tumour-secreted-HCG and HCG from sera of pregnant
women have been demonstrated (44). Epidemiological as
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well as experimental data show pregnancy to be a protec-
tive factor relative to the development of breast cancer.
However, whether HCG has any relation to the develop-
ment or behaviour of malignant melanoma is not known
at present.

An immunological causal hypothesis has been sug-
gested to explain why women with melanoma have a
better prognosis than men, and previously pregnant
women a better prognosis than nulligravida. Human
melanoma is one of few malignant neoplasms capable of
eliciting specific immune responses, probably because of
high antigenicity (3). Some melanoma antigens resemble
the antigens expressed on fetal tissue, and a maternal
immunisation against fetal antigens during pregnancy
may provide protection against the neoplasm. Exposure
to fetal antigens during pregnancy could thus protect
against the dissemination of cancer cells. Such a response
to tumour-associated antigens might be effective in pre-
venting spread of tumours rather than preventing their
occurrence (31). Antibodies to antigens from various
melanoma cell lines have been detected only in multi-
parous women, but these women with melanoma had no
better prognosis than women with melanoma who had
never been pregnant (3). Antibodies directed against a
cultured melanoma cell line known to express an onco-
fetal antigen have been measured in sera obtained from
patients with stage Il melanomas. A positive correlation
with disease-free interval/survival was detected among pa-
tients with high levels of IgM antibody (46). A study of
the reactivity of blood leucocytes from melanoma pa-
tients, pregnant and non-pregnant women towards mate-
rials from fetal and melanomatous tissues has been
carried out. It was found that only leucocytes from previ-
ously pregnant melanoma patients reacted, but they re-
acted both to melanoma- and fetal extracts, suggesting a
cross-reactivity (47).

Another possible mechanism might be that during
pregnancy fetal suppressor cells are present which affect
maternal adult lymphocytes and alter the mother’s im-
munological reactivity, preventing rejection of the fetal
allograft. Changes in cellular and humoral immunity
occur during pregnancy and are considered to be re-
sponsible for the improvement of autoimmune diseases
such as systemic lupus erythematosus and rheumatoid
arthritis during pregnancy (41). A reduction in the nor-
mal proportion of circulating T-lymphocytes during
early pregnancy and reduced reactivity of lymphocytes
as well as the loss of germinal centres from lymph
nodes point to a depression of cellular immunity during
pregnancy (48).

ACKNOWLEDGEMENTS

We are grateful to Mrs. J. F. Larsen for excellent technical
assistance.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

377

REFERENCES

. Wsterlind A, Engholm G, Jensen OM. Trends in cutaneous

malignant melanoma in Denmark 1943-1982 by anatomic
site. Acta Microbiol Immunol Scand 1988; 96: 953-63.

. Jensen OM, Bolander AM. Trends in malignant melanoma of

the skin. World Health State Q 1980; 33: 2-26.

. Balch CM, Houghton AN, Milton GW, Sober AJ, Soong S.

Cutaneous melanoma. JB Lippincott Company, 1992: 319-
24,

. Heeman PJ, English DR, Holman CD, Armstrong BK. Sur-

vival among patients with clinical stage I cutaneous malignant
melanoma diagnosed in Western Australia in 1975/1976 and
1980/1981. Cancer 1992; 68: 2079-87.

. Storm HH, Manders T, Friis S, Bang S. Cancer incidence in

Denmark 1989. Danish Cancer Society, Danish Cancer Reg-
istry, Copenhagen, 1989.

. Sundhedsstyrelsen. Causes of death in Denmark 1989. Vital-

statistik 1991; I 27 (in Danish).

. Derek JW, Strassner HT. Melanoma in pregnancy. Clin Obst

Gynecol 1990; 33: 782-791.

. Colborn DS, Nathanson L, Belilos E. Pregnancy and malig-

nant melanoma. Semin Oncol 1989; 16: 377-87.

. Matthiasen L, Berg G. Malignant melanoma, the most com-

mon cancer type, first appearing during pregnancy. Likartid-
ningen 1989; 86: 2845-8 (in Swedish).

Ries LG, Pollack ES, Young JL Jr, Cancer patient survival:
Surveillance, epidemiology and end results program, 1973—79.
J Natl Cancer Inst 1983; 70: 693-707.

Thérn M, Adam H-O, Ringborg U, Bergstrom R, Krusemo
U-B. Long-term survival in malignant melanoma with special
reference to age and sex as prognostic factors. J Natl Cancer
Inst 1987; 79: 969—74.

Shaw HM, Milton GW, Farago G, McCarthy WH. En-
docrine influences on survival from malignant melanoma.
Cancer 1978; 42: 669-77.

Reintgen DS, McCarty KS, Volimer R, Cox E, Seigler HF.
Malignant melanoma and pregnancy. Cancer 1985; 55: 1340—
4,

Danforth DN, Russel N, McBride CM. Hormonal status of
patients with primary malignant melanoma: A review of 313
cases. South Med J 1982; 75: 6.

Rampen F. Malignant melanoma: Sex differences in sur-
vival after evidence of distant metastasis. Br J Cancer 1980;
42: 52,

Shiu MH, Schottenfeld D, MacLean B, Fortner JG. Adverse
effect of pregnancy on melanoma. Cancer 1976; 37: 181-7.
Houghton AN, Flannery J, Viola MV. Malignant melanoma
of the skin occurring during pregnancy. Cancer 1981; 48:
407-10.

Yeu-Tsu NML. Better prognosis of many cancers in female:
A phenomenon not explained by study of steroid receptors. J
Surg Oncol 1984; 25: 255-62.

Slingluff CL, Reintgen DS, Vollmer RT, Seigler HF. Malig-
nant melanoma arising during pregnancy. Ann Surg 1990;
211: 552-9.

Rose C, Pedersen L, Mouridsen HT. Endocrine treatment
with anti-estrogen, anti-androgen, or progesterone of ad-
vanced malignant melanoma. Eur J Cancer Clin Oncl 1985;
21: 1171-4.

Zanetti R, Franceschi S, Rosso S, Bidoli E, Colonna S.
Cutaneous malignant melanoma in females: The role of hor-
monal and reproductive factors. Int J Epidemiol 1990; 19:
522-6.

Osterlind A. Malignant melanoma in Denmark. Occurrence
and risk factors. Acta Oncol 1990; 29: 833-54.



378

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

35

36.

Franceschi S, Baron AE, La Vecchia C. The influence of
female hormones on malignant melanoma. Tumori 1990; 76:
439-49.

Gallagher RP, Elmood JM, Hill GB, Coldman AJ, Threlfall
W1, Spinelli JJ. Reproductive factors, oral contraceptives and
risk of malignant melanoma: Western Canada melanoma
study. Br J Cancer 1985; 52: 901-7.

Holly EA, Weiss NS, Liff JM. Cutaneous melanoma in
relation to exogenous hormones and reproductive factors.
JNCI 1983; 70: 827-31.

Holman CDJ, Armstrong BK, Heenan PJ. Cutaneous malig-
nant melanoma in women: Exogenous sex hormones and
reproductive factors. Br J Cancer 1984; 50: 673-80.

Green A, Bain C. Hormonal factors and melanoma in
women. J Aust 1985; 142: 446-8.

Bork K, Briuninger W. Endokrine Beeinflussung des malig-
nen Melanoms. Dtsch Med Wochensch 1981; 106: 1329-33.
Holly EA, Aston DA, Ahn DK, Kristiansen JJ, Char DH.
Uveal melanoma, hormonal and reproductive factors in
women. Cancer Res 1991; 51: 1370-2.

Wyshak G, Frisch RE, Albright NL, Albright TE, Schiff 1.
Reproductive factors and melanoma of the skin among
women, Int J Dermatol 1989; 28: 527-30.

Hersey P, Morgan G, Stone DE, McCarthy WH, Milton GW.
Previous pregnancy as protective factor against death from
melanoma. Lancet 1977; 1. 451-2.

Eiwood JM, Coldman AJ. Previous pregnancy and melanoma
prognosis. Lancet 1978; 2: 1000.

Lederman JS, Sober AJ. Effect of prior pregnancy on
melanoma survival. Arch Dermatol 1985; 121: 716.
Trapeznikov NN, Khasanov SR, Yavorsky VV. Skin
melanoma and pregnancy. Voproxy Onkologii 1987; 33: 40-6
and International Melanoma Congress II, Venice 1989.
MacKie RM, Bufalino R, Morabito A, Southerland C,
Cascinelli N. Lack of effect of pregnancy on outcome of
melanoma. Lancet 1991; 337: 653-5.

Sutherland CM, Loutfi A, Mather FJ, Carter RD, Krementz

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

E. KIEMS AND C. KRAG

ET. Effect of pregnancy upon malignant melanoma. Surg
Gynecol Obstet 1983; 157 443-6.

Wong JH, Sterns EE, Kopald KH, Nizze JA, Morton DL.
Prognostic significance of pregnancy in stage 1 melanoma
Arch Surg 1989; 124: 1227-31.

George PA, Fortner JG, Pack GT. Melanoma with preg-
nancy. Cancer 1960; 13: 854-9.

Bork K, Brauninger W, Czarnetzki BM et al. Schwanger-
schaft nach malignem Melanom. Dtsch Med Wochenschr
1985; 110: 1323-7.

Rampen FHJ. Comments on steroid hormon receptors in
melanoma. Arch Dermatol Res 1983 275: 208-9.

Seddon JM, MacLaughlin DT, Albert DM, Gragoudas ES,
Ference M. Uveal meianomas presenting during pregnancy
and investigation of oestrogen receptors in melamomas. Br J
Ophtalmo! 1982; 66: 695-704.

Green A. Oral contraceptives and skin neoplasia. Contracep-
tion 1991; 43: 653-66.

Howes W. Removal of testes in treatment of melanoma.
JAMA 1943; 123: 304.

. Ayala AR, Saad A, Vazquez X, Ramirez-Wiella G, Perches

RD. Human chorionic gonadotropin immunoreactivity in
serum of patients with malignant neoplasms. Am J. Reprod
Immunol 1983; 3: 149-51.

Russo ITH, Koszalka M, Russo J. Comparative strudy of the
influence of pregnancy and hormonal treatment on mammary
carcinogenesis. Br J Cancer 1991; 64: 481-4,

Jones PC, Sze LL, Liu PY, Morton DL, Irie RF. Prolonged
survival for melanoma patients with elevated igm antibody to
oncofetal antigen. INCI 1981; 66: 249-54.

Cochran AJ, Todd G, Hart DM, Morrison LJA, Mackie RM.
Reaction of the leucocytes of melanoma patients and control
donors, including pregnant women, with melanoma- and
fetus-derived materials. Cancer Immunol Immunother 1982;
14: 78-81.

Donegan WL. Breast cancer and pregnancy. Obstet Gynecol
1976; 50: 244-52.



