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There is some evidence that mastocytosis patients are
at increased risk of skin cancer. This study aimed to
assess the risk of malignant melanoma (MM), mela-
noma in situ (Mis), and basal cell carcinoma (BCC). A
dataset was generated by individual-level record lin-
kages between Swedish population registers including
the National Patient Register (NPR), the Swedish Can-
cer Register (SCR), and the Population Register (PR).
Adult patients with a mastocytosis diagnosis between
2001 and 2018 were identified in the SCR and NPR. For
each case, 5 mastocytosis-free comparators matched
on age, sex, and county of residence were randomly
chosen from the PR. Records of skin cancer were iden-
tified in the SCR and NPR. In total, the study encom-
passed 2,040 mastocytosis patients of whom 63 had
a record of MM/Mis and 168 a record of BCC. Compa-
red with comparators, the risk of MM/Mis was more
than twofold higher (OR 2.39, 95% CI 1.8-3.2). Risk
estimates for BCC were also elevated (OR 1.77, 95%
CI 1.49-2.14). When assessing the timing of skin can-
cers, a substantial portion were diagnosed near index
date. Taken together, in the present study these fin-
dings of increased risk of MM/Mis and BCC in masto-
cytosis patients may reflect an influence of detection
bias.

Key words: basal cell carcinoma; comorbidity; malignant mela-
noma; mastocytosis; melanoma in situ; Sweden.

Submitted Jan 28, 2025. Accepted after revision Jun 26, 2025
Published Aug 18, 2025. DOI: 10.2340/actadv.v105.43052
Acta Derm Venereol 2025; 105: adv43052.

Corr: Anna Bergstrom, Department of Medical Sciences, Dermatology
and Venereology, Uppsala University, Akademiska University Hospital,
SE-751 85 Uppsala, Sweden. E-mail: anna.v.bergstrom@akademiska.se

Mast cells (MCs) are important for homeostasis and
surveillance of the human system, recognizing both
endogenous and exogenous agents (1). MCs are known
for their role in allergic diseases, but they also contri-
bute to other conditions (2). Mastocytosis is a condition
characterized by focal accumulation of abnormal MCs
in 1 or more tissues, with mediator-related symptoms
(3). Depending on the spread of the abnormal MCs, the
disease is divided into cutaneous mastocytosis, without
systemic involvement, and systemic mastocytosis (SM).

SIGNIFICANCE

This study found that the risk of skin cancer was higher
in individuals with mastocytosis compared with the back-
ground population represented by mastocytosis-free com-
parators. In the present study, we also found that a sub-
stantial proportion of skin cancer cases were detected near
the date of mastocytosis diagnosis, pointing to a possible
influence of detection bias. Skin checkups of mastocytosis
patients should focus not only on mastocytosis-related skin
changes, but also on surveillance for lesions with malignant
potential.

In SM the MCs form infiltrates in various internal organs,
in contrast to cutaneous mastocytosis, where the MC
infiltrate is restricted to the skin (3). Cutaneous invol-
vement in patients with mastocytosis is heterogeneous
and a classification for cutaneous mastocytosis has been
proposed (4). Overall, more than 80% of all patients with
mastocytosis, regardless of type of mastocytosis, exhibit
characteristic brown or red skin lesions (5).

In a recent Swedish population-based study, we obser-
ved an annual incidence of adult mastocytosis of 1.56 per
100,000 and a prevalence of 23.9 per 100,000, estimates
higher than previously reported (6). The median age of
diagnosis was 50 years. In addition, we found evidence
of a higher comorbidity burden in adult mastocytosis
patients compared with the background population,
including cancer, diabetes, chronic pulmonary disease,
renal disease, and paraplegia and hemiplegia (6). An
increased risk of anaphylaxis (7), osteoporosis (8,9),
solid cancers, venous thromboembolism, and stroke (10)
has previously been described. Also, a higher baseline
prevalence of metastatic cancers, chronic pulmonary
diseases, and connective tissue diseases has been reported
(11). Specifically, several case reports have suggested
that mastocytosis is associated with an increased risk of
malignant melanoma (MM) (12-19), findings further
supported in a Danish population-based study including
687 adult mastocytosis patients that reported increased
risks of both MM (Hazard ratio (HR) 7.5) and non-
melanoma skin cancer (NMSC) (HR 2.5) (10).

In recent decades, the incidence of MM has risen shar-
ply in Western countries, including Sweden, with more
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than 5,000 cases reported annually with a median age
of diagnosis of 65 years in women and 70 years in men.
Although the increase can largely be attributed to changes
in UV exposure, it is likely that an increased diagnostic
intensity with earlier detection has also played a role. In
Sweden, the increase of early stage, thin MMs has been
especially pronounced (20). The number of incident
cases of the most common type of NMSC, basal cell
carcinomas (BCCs), is more than 10 times that of MM
with a median age of diagnosis of around 70 years (21).

The aims of the present population-based study were
twofold. First, to examine the risk of developing MM
and/or melanoma in situ (Mis) in patients with mas-
tocytosis compared with the background population.
Second, to assess whether a history of MM and/or Mis
is more common in individuals with mastocytosis. For
comparison, we also assessed the risk of BCC, a skin
tumor originating from other cell types, but with a similar
median age at diagnosis.

MATERIALS AND METHODS
Study design and study population

A dataset was generated based on individual-level record
linkages between 2 registers with national coverage,
i.e., the Swedish Patient Register (NPR) and the Swe-
dish Cancer Register (SCR) at the National Board of
Health and Welfare. The NPR includes data based on
the International Classification of Diseases (ICD) and
the SCR contains detailed information coded according
to the Systematized Nomenclature of Medical-Clinical
Terms (SNOMED). ICD-10 and SNOMED codes used to
identify a cohort of mastocytosis are shown in Table SI.

By use of information in the in- and outpatient NPR
and the SCR we were able to identify patients with a
record of a primary or secondary diagnosis of masto-
cytosis between 2001 and 2018. The primary diagnosis
is defined as the main reason the patient is seeking care
and the secondary diagnosis is any condition that exists
alongside the primary diagnosis. Individual-level record
linkages were made possible by use of the unique perso-
nal identity number assigned to all residents in Sweden
at birth or on permanent residency. Thus, one individual
could only be included in the study once, even though the
diagnosis might have been recorded multiple times. Cases
were included based on the first registered diagnosis. For
information on baseline MM or Mis prevalence and the
risk of developing MM or Mis in mastocytosis patients,
we used information in the NPR and SCR. In this way,
records of a MM or Mis diagnosis, both before and after
the date of the mastocytosis diagnosis, could be identified.

In a separate step, we also assessed the risk of BCCs,
which originate from different cells but share the major
risk factor with MM/Mis (sun/UV exposure), and with
a similar median age at diagnosis. BCCs were identified
in the NPR, before and after the date of the mastocytosis
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diagnosis. ICD-10 codes used to identify MM, Mis, and
BCC are shown in Table SI.

For each mastocytosis case, the date set also included
5 randomly selected comparators free of mastocytosis,
identified in the Population Register (PR) and matched
on sex, age, and county of residence. To assess mastocy-
tosis status and comorbidity burden, comparators were
cross-linked to the SCR and the NPR.

Statistical analysis

Descriptive statistics were used to characterize masto-
cytosis patients and comparators. Categorical variables
were presented as numbers and percentages. Statistical
analyses were performed to assess the risk of developing
MM or Mis in mastocytosis patients compared with
mastocytosis-free comparators. We also compared the
prevalence of MM and Mis at index date (date of masto-
cytosis diagnosis). The cumulative incidence of MM in
mastocytosis patients was compared with the incidence in
mastocytosis-free comparators. A 5% significance level
was considered statistically significant. All statistical
analyses were performed using R Statistical Software
(v4.1.2 R Core Team 2021; R Foundation for Statistical
Computing, Vienna, Austria).

RESULTS

We identified 2,040 individuals diagnosed with masto-
cytosis during adulthood (=20 years) and a cohort of
10,193 mastocytosis-free comparators. The majority of
the patients were identified in the NPR outpatient regis-
ter. Some patients were registered in multiple registries,
hence the total sum is larger than the final study popula-
tion. The median age at diagnosis was 50.6 years, with the
majority being diagnosed in the age group 4049 years.
Baseline characteristics of the mastocytosis cohort are
presented in Table I. Number of patients and diagnostic
codes by register sources are shown in Table SII.

Table I. Characteristics of the mastocytosis cohort

All subjects n (%)
Total 2,040 (100)
Gender
Female 1,211 (59.4)
Male 829 (40.6)
Age at diagnosis
20-29 years 284 (13.9)
30-39 years 328 (16.1)
40-49 years 388 (19.0)
50-59 years 365 (17.9)
60-69 years 345 (16.9)
70-79 years 227 (11.1)
80-89 years 91 (4.5)
>90 years 12 (0.6)
Data source
NPR, outpatient 1,912
NPR, inpatient 330
SCR 175

NPR: National Patient Register; SCR: Swedish Cancer Register.
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Risk of malignant melanomas and melanoma in situ in
individuals with mastocytosis

A total of 39 (1.9%) mastocytosis patients had a record
of MM in the NPR or SCR before (n=27) or after
(n=12) the mastocytosis diagnosis. Another 24 (1.2%)
patients had a record of Mis, of whom 6 were diagnosed
before and 18 after the index date. The corresponding
numbers of MMs/Mis before and after index date in the
mastocytosis-free comparators were 81 (0.8%) and 53
(0.5%). In total, the risk of MM and Mis was more than
twice as high in individuals with mastocytosis (Odds
ratio (OR) 2.43; 95% Confidence Interval (CI) 1.66-3.58
and OR 2.28; 95% CI 1.4-3.7, respectively) (Table II).

Timing and risk of malignant melanoma and melanoma
in situ diagnosis in relation to date of mastocytosis
diagnosis

In a separate step, the timing and risk of MM and Mis in

relation to the index date was assessed (Fig. 1). 33 (52%)
out of 63 patients had their diagnosis before index date,

Table II. Risk of malignant melanoma (MM) and melanoma in situ
(Mis) in mastocytosis patients compared with mastocytosis-free
comparators

Diagnosis
before index
Item No (%) Yes (%) Total date
MM
Cases 2,001 (98.1) 39 (1.9) 2,040 27
Comparators 10,112 (99.2) 81 (0.8) 10,193 44
OR (95% CI) 2.43 (1.66-3.58)
Mis
Cases 2,016 (98.8) 24 (1.2) 2,040 6
Comparators 10,140 (99.5) 53 (0.5) 10,193 24
OR (95% CI) 2.28 (1.4-3.70)
MM + Mis (total)
Cases 1,977 (96.9) 63 (3.1) 2,040 33
Comparators 10,059 (98.7) 134 (1.3) 10,193 68

OR (95% CI)  2.39 (1.8-3.2)

OR: odds ratio; CI: confidence interval.
No = no MM/Mis. Yes = MM or Mis.

and 15 (45%) out of 33 patients had their diagnosis within
12 months prior to the index date (Table III, scenario 2).
This number remained unchanged when this time win-
dow was extended to 3 years prior to index date (scenario
3). Thus, while 15 cases were diagnosed in the 12-month
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Fig. 1. Cumulative incidence of MM/Mis and BCC and the timing of the skin cancer diagnosis in relation to mastocytosis diagnosis.
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Table III. Risk of MM and Mis after mastocytosis diagnosis based on
3 scenarios: (1) after date of mastocytosis diagnosis, (2) including a 1-year
period before mastocytosis diagnosis, (3) including a 3-year prior period

Item Events Person years HR (95% CI) p-values
Scenario 1
Cases 30 50.4 2.39 (1.55-3.68) <0.001
Comparators 66 265.0 1.00 (ref)
Scenario 2
Cases 45 55.9 3.08 (2.13-4.56) <0.001
Comparators 76 292.7 1.00 (ref)
Scenario 3
Cases 45 55.9 3.08 (2.13-4.56) <0.001
Comparators 76 292.7 1.00 (ref)

period, the remaining 18 of the 33 MM and Mis cases
were diagnosed more than 3 years before the mastocyto-
sis diagnosis. While the majority of mastocytosis patients
with MM received their diagnosis before the index date
(27/39), most individuals with Mis were recorded after
the mastocytosis diagnosis (18/24) (Table II).

In Table III, estimates of the risk of MM and Mis
after mastocytosis based on 3 scenarios are presented.
In scenario 1, strictly based on events following the
date of mastocytosis diagnosis, the magnitude of the
elevated risk (HR 2.39; 95% CI 1.55-3.68) was similar
to that presented in Table II for the risk of MM and Mis
diagnosed before or after mastocytosis (OR 2.39; 95%
CI 1.8-3.2). In scenario 2, the risk estimate also included
MM and Mis diagnosed within 1 year before the date of
mastocytosis diagnosis, yielding a risk estimate of HR
3.08 (95% CI2.13-4.56). Numbers and risk estimates did
not change when a 3-year prior to mastocytosis diagnosis
was assessed (scenario 3).

Risk of basal cell carcinoma in individuals with
mastocytosis

A total of 168 (8.2%) mastocytosis patients had a record
of BCC in the NPR before (n="73) or after (n=95) the
mastocytosis diagnosis. The corresponding number of
BCCs in the mastocytosis-free comparators were 487
(4.8%), yielding an OR of 1.79 (95% CI 1.49-2.14)
(Table IV).

Timing and risk of basal cell carcinoma diagnosis in
relation to date of mastocytosis diagnosis

Through further analyses the timing and risk of BCC in
relation to index date was assessed. Of the 168 BCCs,
95 were diagnosed after index date and 73 cases before.
When including cases also diagnosed 1 year before index

TableIV. Risk of basal cell carcinoma (BCC) in mastocytosis patients
compared with mastocytosis-free comparators

Diagnosis before

Item No (%) Yes (%) Total index date

168 (8.2) 2040 73
487 (4.8) 10,193 210

Cases 1,872 (91.8)
Comparators 9,706 (95.2)
OR (95% CI) 1.79 (1.49-2.14)

No = No BCC. Yes = BCC
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date, the number increased to 113, yielding an HR of 1.91
(95% CI 1.54-2.37) (Fig. 1, Table V).

DISCUSSION

Earlier studies have reported an association between
mastocytosis and MM (10, 12-19, 22), findings that
have been hypothesized to reflect common pathogenesis
including a potential role of growth-promoting cytokines
produced by MCs and co-occurrence of KIT mutations.
Based on the largest population-based study to date,
our results broadly corroborate earlier findings in that a
diagnosis of MM/Mis was more common in individuals
with mastocytosis compared with the background popu-
lation represented by mastocytosis-free comparators.
However, our findings of a risk increase of both MM/
Mis and BCC — skin tumours originating from different
cell types, melanocytes, and keratinocytes, respectively,
and without common pathogenesis — point to an influence
of other factors. First, we found that a substantial propor-
tion of MM/Mis and BCC cases were detected near the
date of mastocytosis diagnosis, pointing to an influence
of detection bias. Thus, skin tumours may have been
detected during work-up to establish the mastocytosis
diagnosis and regular skin check-ups post diagnosis.
Second, UV exposure is a strong risk factor for both
MM/Mis and BCC. Lifetime UV exposure is likely to
be high in individuals with mastocytosis because of UV
treatment and patients’ own sun exposure to alleviate
symptoms such as pruritus. The role of UV treatment for
dermatological conditions and the associated carcinoge-
netic risks have been documented previously (23, 24).

Strengths and limitations

The main strengths of our study included the population-
based setting, the size of the study, and the availability
of a matched comparison cohort. In addition, data were
retrieved from several nationwide registry sources cove-
ring both hospital in- and outpatient care, minimizing the
risk of selection bias. Compared with previous studies
(10), we did not exclude patients with previous cancers,
hence a baseline prevalence was calculated and included
in our results.

Table V. Risk of basal cell carcinoma (BCC) after mastocytosis
diagnosis based on 3 scenarios: (1) after date of mastocytosis diagnosis,
(2) including a 1-year period before mastocytosis diagnosis, (3) including
a 3-year prior period

Item Events Person years HR (95% CI) p-values
Scenario 1

Cases 95 53.9 1.77 (1.40-2.23) <0.001
Comparators 277 278.1 1.00 (ref)

Scenario 2

Cases 113 59.3 1.91 (1.54-2.37) <0.001
Comparators 304 305.5 1.00 (ref)

Scenario 3

Cases 129 70.2 1.90 (1.55-2.33) <0.001
Comparators 348 360.4 1.00 (ref)
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Limitations included the lack of information on WHO
classification of mastocytosis subtypes in the registers
that provided data. Thus, we were unable to assess
whether the incidence of MM/Mis/NMSC differs bet-
ween subtypes. Furthermore, due to a limited time of
follow-up, the estimates of mastocytosis-related skin
tumours may be underestimated, as mastocytosis patients
are generally younger than the age for peak incidence
of MMs and NMSC. The data at hand did not include
information on factors that could influence the risk of
developing MM/Mis and NMSC, such as the history
of UV treatment and sun exposure. Finally, because no
information was available on MM stage, apart from the
separation of MM from Mis, we were unable to assess
whether the stage distribution of MM differed between
the mastocytosis patients and the background population.

Taken together, corroborating results from earlier
reports we found an increased risk of MM/Mis and
BCC in mastocytosis patients. In the present study, we
also found that a substantial proportion of skin cancers
were detected near the date of mastocytosis diagnosis,
a finding likely to reflect at least in part an influence of
detection bias. Further research is needed to improve
the understanding of diagnostic and pathogenic factors
influencing the risk of skin cancer in individuals with
mastocytosis, including the role of UV exposure.
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