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SIGNIFICANCE
The prognosis of patients with mycosis fungoides is variable 
and potentially influenced by other primary malignancies. 
This comparative study of mycosis fungoides patients and 
the general Dutch population found that mycosis fungoides 
patients are 2.5 times more likely to develop cutaneous 
and other haematological malignancies compared with the 
general Dutch population. Clinicians should be aware of 
this increased risk when conducting total body skin inspec-
tions during check-ups. Furthermore, clinicians could have 
a low threshold for repeated laboratory tests and additional 
imaging in case of clinical suspicion of other malignancies.
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The prognosis of patients with mycosis fungoides is 
variable. As the current literature is scarce and shows 
mixed results this study investigates the incidence 
of other primary malignancies in mycosis fungoides 
patients. A retrospective, nationwide, population- 
based cohort study was performed with patients 
with mycosis fungoides between 2000 and 2020 in 
The Netherlands. All histopathology reports were re-
quested from the Nationwide Network and Registry of 
Histo- and Cytopathology and screened for other pri-
mary malignancies. Lifelong incidence rates were used 
to compare the incidence of malignancies in mycosis 
fungoides patients and the general population. In total 
1,024 patients were included with a mean follow-up of 
10 years (SD 6). A total of 294 cases of other prima-
ry malignancies were found with 29% of the mycosis 
fungoides patients developing at least 1 other primary 
malignancy. Only cutaneous (odds ratio [OR] 2.54; CI 
2.0–3.2) and haematological malignancies (OR 2.62; 
CI 2.00–3.42) had a statistically significant higher 
incidence than the Dutch population overall. Mycosis 
fungoides patients have a significantly increased risk 
of developing melanomas (OR 2.76; CI 2.11–3.59) and 
cutaneous squamous cell carcinomas mycosis fungoid-
es (OR 2.34; CI 1.58–3.45). This study shows no as-
sociation between mycosis fungoides and other solid 
organ tumours; however, such patients are signifi-
cantly at risk of developing other haematological and 
cutaneous malignancies. Clinicians should be aware of 
this increased risk.
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Mycosis fungoides (MF) is the most common subtype 
of cutaneous T-cell lymphoma (CTCL) and ac-

counts for 50% of all primary cutaneous lymphomas (1). 
Its incidence has increased significantly in the last 2 de-
cades (2, 3). MF mostly affects older adults, particularly 
around the age of 55 to 60 years, and is more common 

in men than in women. Most patients are diagnosed with 
early-stage MF, which typically has an indolent clinical 
course with patches and plaques that may evolve into 
tumours and/or erythroderma over years. In later stages, 
MF might progress to lymph nodes and viscera (1). In 
the early-stages of MF, skin lesions can be very subtle 
and differentiation from more common inflammatory 
dermatoses can be challenging, leading to a diagnostic 
delay of up to 90 months (4, 5).

The prognosis of patients with MF depends on the 
stage at time of diagnosis and progressiveness of the 
disease. The 10-year disease-specific survival of early 
stage MF was 97–98% for patients with limited patch/
plaque disease (<10% skin surface), 83% for patients 
with generalized patch/plaque disease (>10% of skin sur-
face), 42% in the presence of tumour stage disease, and 
about 20% in the case of lymph node involvement (1). 

Previous literature has shown a higher incidence of 
other primary malignancies (OPMs) in MF patients that 
may affect overall survival (6–12). It is well known that 
patients with MF are particularly at risk for other Hodg-
kin lymphomas and non-Hodgkin lymphomas (7, 12). In 
addition, vice versa, MF was the most common OPM 
associated with lymphomatoid papulosis (LyP), another 
CTCL subtype with a prevalence of 6.2% in a cohort of 
504 patients with LyP (13). Other MF-associated OPMs 
that have been described in MF patients concern cuta-
neous malignancies, such as melanomas, and solid tu-
mours like urinary, colon, breast, and prostate cancer (7).

However, most of the studies reporting OPM in MF 
have been conducted on relatively small cohorts and 
have shown conflicting results. Also, these studies mainly 
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included OPMs that developed subsequent to the MF di-
agnosis and did not include prior malignancies. Because 
of the diagnostic delay of up to several years and the 
relatively high age at time of diagnosis of MF patients, 
a large proportion of potential OPMs were not taken into 
account with this approach. This study aims to investigate 
the incidence of OPMs in MF patients in the Netherlands 
and to identify whether these are associated with MF. 

MATERIALS AND METHODS

Patient selection

A retrospective, nationwide, population-based cohort study was 
performed with data from the Dutch Cutaneous Lymphomas Re-
gistry (DCLR). From this registry, all patients with a diagnosis of 
classical MF or folliculotropic MF (FMF) between January 2000 
and January 2020 were selected. All diagnoses were made accor-
ding to the classification system of the World Health Organization 
– European Organization for Research and Treatment of Cancer 
(WHO-EORTC) by a panel of dermatologists and pathologists 
during one of the quarterly meetings of the Dutch Cutaneous 
Lymphoma group (1). For patients still alive at the end of the 
inclusion period, there was a minimal 2-year follow-up period 
until May 2022. This study was reviewed and approved by the 
institutional Medical Ethical Board under the number G20.070.

Confirmation and definition of associated primary malignancies

From the included MF (classical MF and FMF) patients, all histo-
pathology reports were requested from the Nationwide Network and 
Registry of Histo- and Cytopathology in the Netherlands (PALGA) 
(14). PALGA is a registry that includes all histo- and cytopatho-
logical reports in the Netherlands. These data were linked to the 
included MF patients using the Dutch civil registration number. All 
selected reports were screened for diagnoses of other malignancies. 
Each unique diagnosis of a malignancy was counted once, including 
recurrences or metastasis. Benign tumours and pre-malignancies 
or in situ malignancies were excluded, except for ductal carcinoma 
in situ of the breast. In any case where an additional type of cu-
taneous lymphoma was found, this was checked with the DCLR 
for confirmation, and the diagnosis in the DCLR was used as the 
definitive diagnosis. In the subset analysis for counts of keratinocyte 
carcinoma in individual patients, every unique lesion was counted 
once, and basal cell carcinoma (BCC) and cutaneous squamous cell 
carcinoma (cSCC) were analysed separately. 

Incidence of cancer in the Dutch population

To compare the incidence of malignancies in MF patients with 
the general population, the cancer incidence data in the Dutch 
population were obtained from the Netherlands Cancer Registry 
(NCR). The NCR registration provides the statistics on cancer in 
the Netherlands based on the WHO guidelines (15). Incidence of 
OPM per calendar year, based on sex and age, was obtained from 
the NCR. Also data on the general Dutch population size, based 
on calendar year, sex, and age, were obtained from Statistics 
Netherlands (CBS) (16). 

OPMs found in the study cohort were categorized according to 
the NCR, which is based on the 10th International Classification 
of Diseases (15). This categorization was necessary to create 
categories with sufficient numbers to perform statistical analysis. 
Therefore, it could be that the true number of tumours within one 
category could be higher than 1, but was only scored dichoto-
mously (present or not present). In cases where a patient developed 
breast cancer initially in the right breast and subsequently in the left 

breast, these were considered as one OPM. In contrast, additional 
analyses for different subtypes of skin cancer were performed. 
Using the NCR and CBS databases, the OPM risk was calculated 
for each patient. Due to a lack of a nationwide incidence data for 
cutaneous BCC, these were excluded from statistical analysis. The 
total number of OPMs per patients was also registered. 

Statistical analysis

Statistical analysis was performed with IBM SPSS statistics 
25 (IBM Corp, Armonk, NY, USA) and reported following the 
Strengthening the Reporting of Observational studies in Epide-
miology (STROBE) guidelines (17, 18). Continuous data were 
reported as mean with standard deviation (SD) and as median 
with interquartile range (IQR), as appropriate, and categorical data 
as number and percentage (%). Patient outcomes were corrected 
for each individual calendar year, sex, and age by using lifelong 
incidence rates based on the NCR and CBS data. Statistical sig-
nificance was analysed using Pearson’s χ2 goodness-of-fit-test, 
as appropriate, to determine the odds ratios (ORs) and their 95% 
confidence intervals (CIs). To test whether OPMs were more 
frequently diagnosed prior to or after the diagnosis of MF a one-
proportion Z-test was performed. A 2-sided p-value of < 0.05 was 
considered statistically significant. 

RESULTS

The study population consisted of 1,024 patients, inclu-
ding 796 patients (78%) with classical MF and 228 pa-
tients (22%) with FMF, with a male to female ratio of 1.8 
for the total group (Table I). The mean (SD) age at time 
of diagnosis was 60 years (17). The mean (SD) duration 
of follow-up was 10 years (6). Analysis identified 294 
cases of MF patients with OPM (Tables II and III). In 
these cases, a total of 377 different tumours were found. 
From these, only the cutaneous and haematological ma-
lignancies had a statistically significant higher incidence 
than the Dutch population (Table II). In total, 294 patients 
(29%) developed at least 1 OPM and approximately 7% 
of patients developed 2 or more OPM (Fig. 1).

Cutaneous other primary malignancies
A total of 88 patients (23.3%) developed another cuta-
neous malignancy (excluding BCC). The MF patients 
had a statistically significant higher incidence of cuta-
neous OPM than the Dutch population, with an OR of 
2.54 (95% CI 2.0–3.2). A malignancy-specific analysis 
showed that there was a significantly increased risk of 
developing melanomas (OR 2.76; 95% CI 2.11–3.59) 
and cSCC (OR 2.34; 95% CI 1.58–3.45). Within the 
cutaneous OPM, a diagnosis of cSCC was more preva-

Table I. Characteristics of the study population

Categories
MF 
(n = 796)

FMF 
(n = 228)

Total
(n = 1024)

Age at diagnosis, years, mean (SD) 61 (17) 58 (17) 60 (17)
Duration of follow-up, years, mean (SD) 10 (6) 10 (6) 10 (6)
Male, n (%) 506 (64) 164 (72) 670 (65)
Female, n (%) 290 (36) 64 (28) 354 (35)

MF: mycosis fungoides; FMF: folliculotropic mycosis fungoides; SD: standard 
deviation.

http://medicaljournalssweden.se/actadv
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lent after the MF diagnosis than before the MF diagnosis 
(p = < 0.001) (Table II). In melanomas, there was no 
difference in incidence prior to or after the diagnosis of 
MF (p = 0.43).

Haematological other primary malignancies and 
lymphoproliferative disorders
An overview of the haematological OPMs is presented 
in Table III. In total, 61 (16.1%) of the patients were 
diagnosed with another haematological malignancy 
and lymphoproliferative disorders. Compared with the 
overall Dutch population, there was a significantly in-
creased risk of MF patients developing haematological 
malignancies and lymphoproliferative disorders with 
an OR of 2.62 (95% CI 2.00–3.42). More specifically, a 
statistically significant result was observed for LyP and 
Hodgkin lymphoma, with respective ORs of 76.22 (95% 
CI 50.35–115.32) and 6.28 (95% CI 2.02–19.55). Haema-
tological OPMs and lymphoproliferative disorders were 
significantly more often diagnosed before than after the 
MF diagnosis (p = 0.001) (Table III). 

Solid organ tumours
Solid tumours were not associated with an increased 
risk in MF patients compared with the general Dutch 
population risk (Table II). Patients with MF had a sta-

tistically decreased risk of lung cancer (OR 0.54; 95% 
CI 0.35–0.84, p = 0.01).

Risk factors
Sub-analysis did not show a statistically significant dif-
ference in the presence or type of OPM between male 
and female patients, or between classical MF and FMF 
patients. 

Subgroup analysis of cutaneous malignancies
As presented in Table IV, subset analysis of keratinocyte 
carcinomas showed high numbers of BCCs and cSCCs 
present within 1 patient. In total, 16.6% of patients deve-
loped at least 1 unique BCC lesion and 6.0% developed 
at least 1 unique cSCC lesion. In total, 47.9% of MF 
patients (n = 81) developed multiple unique BCC lesions. 
Similarly, with cSCC, 47.5% (n = 29) developed more 
than 1 unique lesion. 

DISCUSSION

In this study, the incidence of other malignancies was 
investigated in a large cohort of Dutch patients with MF 
before and after MF diagnosis with the aim of identifying 
MF-associated OPM. The results indicate that there was 
an association between MF and cutaneous and other 

Table II. Other primary malignancy distribution in mycosis fungoides (MF) patients

Other primary malignancy Before MF diagnosis (n) After MF diagnosis (n) Total, n (%) OR [CI] p-value

Skin* 34 54 88 (23.3%) 2.54 [2.02–3.19] <0.001
 Cutaneous squamous cell carcinoma 18 43 61 (16.2%) 2.76 [2.11–3.59] <0.001
 Melanoma 15 11 26 (6.9%) 2.34 [1.58–3.45] <0.001
Haematological 43 18 61 (16.2%) 2.62 [2.00–3.42] <0.001
Digestive tract 22 27 49 (13.0%) 0.76 [0.56–1.02] 0.07
Male genital organs 28 20 48 (12.7%) 1.22 [0.90–1.64] 0.21
Breast 26 14 40 (10.6%) 1.35 [0.96–1.89] 0.09
Urinary tract 10 18 28 (7.4%) 0.97 [0.66–1.42] 0.87
Respiratory tract 10 14 24 (6.4%) 0.54 [0.35–0.84] 0.01
Head and neck 4 8 12 (3.2%) 0.60 [0.65–2.13] 0.60
Female genital organs 8 3 11 (2.9%) 1.10 [0.58–2.06] 0.77
Primary location unknown 0 7 7 (1.9%) 1.11 [0.53–2.35] 0.78
Bone, articular cartilage, and soft tissues 4 1 5 (1.3%) 2.18 [0.91–5.25] 0.08
Endocrine glands 2 0 2 (0.5%) 1.64 [0.41–6.56] 0.49
Eye 1 0 1 (0.3%) 1.68 [0.24–11.95] 0.60
Central nervous system 1 0 1 (0.3%) 0.29 [0.04–2.07] 0.22
Total 193 184 377 – – –

*Excluding one patient with a Merkel cell carcinoma that was included in the skin category but odds ratio (OR) was not calculated separately. Basal cell carcinomas 
were not included within this registration. In bold: mycosis fungoides-associated primary malignancies.

Table III. Haematological malignancies found in patients with mycosis fungoides (MF) and associated odds ratio (OR) compared with 
the healthy population

Other primary malignancy Before MF diagnosis (n) After MF diagnosis (n) Total n (%) OR [CI] p-value

Haematological malignancies 43 18 61 (16.1) 2.62 [2.00–3.42] <0.001
 Lymphomatoid papulosis 18 5 23 (6.1) 76.22 [50.35–115.32] <0.001
 Hodgkin lymphoma 3 2 5 (1.3) 6.28 [2.02–19.55] <0.001
Histo- and dendritic neoplasm 1 0 1 (0.3) 61.86 [8.69–440.08] <0.001
Chronic lymphatic leukaemia 6 1 7 (1.9) 1.86 [0.83–4.14] 0.13
Acute myeloid leukaemia 1 1 2 (0.5) 0.00 [0.00–0.00] 0.996
Non-Hodgkin lymphoma 10 5 15 (4.0) 1.60 [0.79–3.24] 0.19
Plasma cell tumours (including multiple myeloma) 3 3 6 (1.6) 2.41 [0.90–6.45] 0.08
T/NK cell lymphoma 1 1 2 (0.5) 0.00 [0.00–0.00] 0.996

CI: confidence interval. In bold: mycosis fungoides-associated primary malignancies.

http://medicaljournalssweden.se/actadv
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haematological malignancies and lymphoproliferative 
disorders. In our research population, there were not only 
secondary, but also tertiary and even quaternity diagnoses 
of malignancies in MF patients.

The results of this study match with those observed in 
earlier studies, particularly for cutaneous and haemato-
logical malignancies and lymphoproliferative disorders 
(6–9, 11, 19–21). The observation of an increased in-
cidence of LyP in this MF cohort mirrors the results of 
Melchers et al. (13), who found a high incidence of MF 
in LyP patients. 

In cases of an increased risk of Hodgkin lymphoma 
and LyP, there are 2 likely explanations. Our results 
demonstrating that haematological malignancies are 
more prevalent before MF diagnosis suggest that a prior 
haematological malignancy can be a risk factor for deve-
loping MF later in life. It could be speculated that this is 
either due to an underlying molecular defect in a common 
hematopoietic stem cell or related to cytotoxicity from 

previous treatment for the haematological malignancy. 
As previous studies have described, this might be the 
result of the same neoplastic proliferation process (22). 
A non-random genetic event seems the most likely as 
MF and LyP have been shown to be clonally related (23). 

The incidence of primary malignancies from other so-
lid organ tumours was not increased in our cohort of MF 
patients. In addition, respiratory tract tumours were even 
significantly less prevalent This conflicts with previous 
studies that described an increased risk in cancers of the 
respiratory, urinary, and digestive tract (12). For example, 
Goyal et al. (12) found an association with lung cancer 
and MF with an incidence ratio of 8.3.

The different findings from these studies compared 
with this study could be explained by several factors. 
First, varying ethnic distributions with different a priori 
chances of certain tumour types were not taken into ac-
count in this study. Second, publication bias could also 
be a factor. Goyal et al. described an association of lung 
cancer and CTCL in their meta-analysis in 2021. In this 
analysis they first describe a statistical association, but 
after imputation of studies this was no longer statistically 
significant (12). Third, definitions of tumour types was 
not always described in previous studies. Therefore, 
analysis could be performed on different groups and also 
inclusion of potential pre-malignancies in these studies 
could not be ruled out. Last, and most importantly, fre-
quent check-ups and more frequent diagnostic imaging 
because of the MF diagnosis could result in a higher rate 
of OPM for solid tumours in the MF group. However, the 
existence of national screening programmes for frequent 
solid organ tumours, such as colon and breast cancer, in 

Table IV. Counts of unique keratinocyte carcinoma lesions within 
patients

Number of unique lesions 
BCC 
n (%)

cSCC 
n (%)

1 88 (52.1) 32 (52.5)
2 36 (21.3) 11 (18.0)
3 10 (5.9) 9 (14.8)
4 8 (4.7) 3 (4.9)
5 3 (1.8) 1 (1.6)
6 6 (3.6) 2 (3.2)
7 3 (1.8) 2 (3.2)
8 3 (1.8) 1 (1.6)
9 4 (2.4) 0 (0.0)
≥10 8 (4.7) 0 (0.0)
Total (patients) 169 61 

BCC: basal cell carcinoma; cSCC: cutaneous squamous cell carcinoma.

Fig. 1. Percentage of patients (n = 1,024) who had no other primary malignancy (OPM), at least 1 OPM, 2 OPMs, 3 OPMs, or 4 OPMs. 

http://medicaljournalssweden.se/actadv
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the Netherlands, can be a major reason solid tumours 
were not more frequently found compared with previous 
studies. In addition, in the United States screening for 
lung cancer patients is advised for certain subgroups, 
which could also explain the discrepancy as related to 
respiratory tract tumours. The negative finding in this 
study that lung cancer is less prevalent does not mean 
that MF is a protective factor. 

This study was unique for a number of reasons; it 
features a large national patient cohort based on clini-
copathological confirmed cases of MF, MF-associated 
OPM determination with histological confirmation from 
a national high-quality database, long follow-up period, 
and statistical analysis based on lifelong incidence risk of 
the general population. Additionally, in contrast to most 
previous studies, this study included OPMs both before 
and after patients received their MF diagnosis. 

No significant difference between MF and FMF, or bet-
ween sexes in the development of MF-associated OPM 
was found, possibly indicating that these are not involved 
risk factors in MF-associated OPM development. This 
study did not have access to patient characteristics such as 
ethnicity, socioeconomic status, sun exposure, lifestyle, 
treatment, occupations, or family history. An interference 
of these potential risk factors cannot be ruled out. 

Moreover, this research found that patients with MF 
who develop a non-melanoma skin carcinoma often 
develop more than 1 single lesion, which has also been 
previously described in the literature (24). Although 
there are no known BCC incidence rates in the Nether-
lands in the NCR, a recent Dutch publication showed 
that the estimated average BCC incidence rate was ap-
proximately 0.3%. In our study this was found in 17% 
of MF patients. It should be noted that, in this study 
population, nearly half of patients with MF developed 
more than 1 subsequent BCC lesion (25). The increased 
number of cutaneous malignancies could be explained 
by multiple factors. At first, more frequent total skin 
inspections by dermatologists could result in a higher in-
cidence of cutaneous malignancies. Second, in particular 
post-diagnosis cSCC could be due to adverse effects of 
prescribed therapies like ultraviolet phototherapy (26). 
However, this study did not investigate the body dist-
ribution of cutaneous malignancies, which would also 
give further directions to the potential adverse effect of 
these therapies in relation to other risk factors such as 
sun exposure. However, the finding that SCCs were more 
often diagnosed after the MF diagnosis and melanomas 
were not is not per se an indication that this is related 
to the MF treatment as this could also be explained by 
the average age of SCCs (median 78 years) compared 
with melanomas (median 59 years) in relation to the MF 
(median age 55–60 years) (27–29).

A limitation of this study is the possibility of an un-
derestimation of the risk patients have of developing an 
MF-associated OPM. This is because, in some cases, 1 

patient developed multiple malignancies that fell into the 
same category but have only been scaled once. This risk 
was minimized by analysing individual malignancies in 
cutaneous and haematological categories. In this study 
we found a significantly decreased risk of lung cancer in 
MF patients compared with the Dutch population, but a 
reason for this could not be found. Because of the limited 
sample size due to the rarity of the disease compared 
with more prevalent cancers, other malignancies that 
showed increased, but not statistically significant, risk 
could speculatively still be clinically important.

An additional uncontrolled factor is that the OPM 
incidence rates of the study population were compared 
with the overall malignancy incidence rate of the general 
population, which was based only on age and gender, and 
could not be corrected for other risk factors (s comorbi-
dities and smoking). 

The findings of this study have a number of important 
implications for future practice. Clinicians should be 
aware of this increased risk and MF patients could be 
screened for potential signs of Hodgkin lymphomas, 
LyP, and other cutaneous malignancies, and therefore 
they should conduct regular total skin inspections and 
explore clinical signs of second malignancies. However, 
in contradiction to previous studies, which did find an 
association between MF and other solid organ tumours 
and suggest that there is a strong rationale for prospec-
tive screening studies, our study does not support these 
suggestions. 

Clinicians could have a low threshold for repeated 
laboratory tests over time and additional imaging in case 
of clinical suspicion of other malignancies. However, the 
utility of regular screening by imaging and lab testing 
seems of low additional value but could require additio-
nal studies to confirm this hypothesis (30).

MF-associated primary malignancies are an important 
issue that should be further addressed by studying risk 
factors and causality. Underlying pathways are still un-
clear and need to be clarified so that in future practice 
MF-associated OPM can be diagnosed in an early stage 
and potentially increase surveillance during particular 
treatments of MF in order to reduce morbidity and mor-
tality. Altogether, these results provide important insights 
into the incidence of MF-associated OPM and suggest 
a common biological pathway between haematological 
malignancies and MF. 

In conclusion, our study shows that, in contrast to 
previous literature, there was no association between 
MF and other solid organ tumours. However, patients 
with MF are significantly at risk of developing other 
haematological and cutaneous malignancies compared 
with the general population. Clinicians should be aware 
of this increased risk when conducting total body skin 
inspections during routine check-ups. The higher risk 
of other hematologic malignancies suggests a potential 
common pathway of origin. 

http://medicaljournalssweden.se/actadv
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