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Background: Patients with inflammatory bowel disease (IBD) are at increased risk to develop malignant melanoma and this risk may increase with use
of anti-tumor necrosis factor (TNF) therapy. Impaired survival of immunosuppressed melanoma patients is reported in transplant and rheumatology
patients. This study aims to (1) identify risk factors for melanoma development in patients with IBD, (2) compare clinical characteristics of melanoma in
patients with IBD to the general population, and (3) assess the influence of immunosuppressive medication on survival.

Methods: We retrospectively searched the Dutch Pathology Database to identify all Dutch patients with IBD with cutaneous melanoma between
January 1991 and December 2011. We then performed 2 case–control studies. To identify risk factors for melanoma development in IBD, we compared
patients with IBD with melanoma to the general IBD population. To compare outcome and survival after melanoma diagnosis, we compared cases with
non-IBD melanoma patients.

Results: We included 304 patients with IBD with melanoma, 1800 IBD controls, and 8177 melanoma controls. IBD cases had more extensive IBD
(ulcerative colitis: pancolitis: cases 44.5% versus IBD controls without melanoma 28.1%; P , 0.01; Crohn’s disease: ileal and colonic disease: cases
57.9% versus controls 48.9%; P ¼ 0.02). Despite a lower Nodes (N)-stage in patients with IBD (N1+ 8.3% versus 18.2%; P , 0.01) with comparable
Tumor (T) and Metastasis (M) stages, survival was similar between groups, regardless of immunosuppressive or anti-TNF therapy.

Conclusions: This study showed that IBD extent is a risk factor for melanoma development. Despite the lower N-stage in patients with IBD, we could
not confirm impaired survival after melanoma in patients with IBD, regardless of anti-TNF and/or thiopurine use.

(Inflamm Bowel Dis 2017;23:2018–2026)
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P atients with inflammatory bowel disease (IBD) are at increased
risk to develop nonmelanoma skin cancer (also called kerati-

nocyte carcinoma),1–5 especially those on thiopurine therapy.3,6,7

In addition, a recent meta-analysis showed that the risk to develop
cutaneous melanoma is slightly elevated in patients with IBD
compared with the general population.2,8 Anti-tumor necrosis

factor (TNF) therapy may further increase the risk of melanoma
development in patients with IBD,3 as is the case in rheumatic
arthritis patients on anti-TNF therapy.9 Thiopurine therapy does
not seem to affect the risk of melanoma development in IBD.3

Melanoma is considered an immunogenic malignancy:
melanoma tumor antigens can trigger the immune response.
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Therefore, it is possible that immunosuppression can influence its
clinical behavior. Indeed, immunosuppressed patients with cuta-
neous malignant melanoma were more likely to die of melanoma
compared with immunocompetent controls.10–12 Overall and mel-
anoma cause-specific 3-year survival were significantly worse in
immunosuppressed patients, especially with increasing Breslow
thickness.13

In patients with IBD, additional risk factors for melanoma
are unknown. Furthermore, the clinical course of melanoma in
patients with IBD remains unclear, as well as the influence of
immunosuppressive IBD therapy on the survival. Therefore, we
designed a case–control study with 2 specific aims. First, we
aimed at identifying IBD-specific risk factors for melanoma by
comparing patients with IBD with melanoma to patients with IBD
without melanoma. Second, we researched clinical characteristics
and survival after melanoma by comparing patients with IBD with
melanoma to unselected “non-IBD” melanoma patients.

MATERIALS AND METHODS

Study Design
We conducted 2 retrospective case–control studies in the

Netherlands (Fig. 1).

The first case–control study (I) was performed to identify
risk factors for melanoma development in patients with IBD. The
second case–control study (II) was performed to compare the
clinical course after melanoma. This study was approved by
the PALGA Privacy Commission and Scientific Council and by
the medical ethical committee of the Leiden University Medical
Center (number P13.034), the Netherlands.

IBD Case Selection
All patients diagnosed with both IBD and cutaneous

melanoma between January 1991 and December 2011 in the
Netherlands were identified using a PALGA-database search.
PALGA is the Dutch nationwide network and registry of histo-
and cyto-pathology, which has complete national coverage for
academic and nonacademic hospitals since 1991.14 Multiple
studies on malignancies in IBD were previously performed
using PALGA including gastric cancer, neuro-endocrine tumors,
colon cancer, and pouch cancer.15–17 In the current study, the
following search terms were used: “Crohn’s Disease,” “Ulcera-
tive Colitis,” “Inflammatory Bowel Disease,” “terminal ileitis,”
“regional ileitis,” “idiopathic colitis,” “chronic idiopathic bowel
disease,” or “enteritis regionalis” and combined them with “mel-
anoma (primary and metastasis)” or “melanoma in situ.” Based
on the PALGA search results, anonymized patient charts in all
hospitals were evaluated to confirm diagnoses and to collect
additional demographic and clinical data. The IBD diagnosis
was based on a combination of clinical, endoscopic, histological,
and radiographic criteria18 and classified according the Montreal
classification.19

All patients with IBD with primary cutaneous (in situ or
invasive) melanoma were included in the study. Patients were
excluded when either the IBD or melanoma diagnosis could not
be confirmed, the incidence date of the primary melanoma was
before 1991 or after 2011, IBD was diagnosed after melanoma
diagnosis, or when the patient was known to have familial
melanoma syndrome.

Controls Selection

Case–control Study I: Risk Factor Identification for
Melanoma Development in Patients with IBD

For the identification of melanoma risk factors, 1800 non-
melanoma IBD controls were randomly selected from the IBD
South Limburg Cohort (IBDSL Cohort),20 based on a 1:3 ratio of
the first PALGA search results. No matching was performed as
we did not want to exclude any potential risk factors.

The IBDSL cohort is a population-based prospectively
followed cohort in which all new cases of adult IBD are enrolled
since 1991. South Limburg is an enclosed geographic area in the
southeast of the Netherlands with 605,000 inhabitants and 3
hospitals. As cross-border health care is limited and migration
rates are low, South Limburg provides a good setting for
population-based research. In total 2807 patients with IBD
(40.9% Crohn’s disease [CD], 59.0% ulcerative colitis [UC])

FIGURE 1. Flow chart patient selection. IBDSL, IBD South Limburg
cohort; NCR, Netherlands Cancer Registry.

Inflamm Bowel Dis � Volume 23, Number 11, November 2017 Melanoma Risk Factors and Clinical Outcomes

www.ibdjournal.org | 2019

Copyright © 2017 Crohn’s & Colitis Foundation. Unauthorized reproduction of this article is prohibited.
Downloaded from https://academic.oup.com/ibdjournal/article-abstract/23/11/2018/4791630
by Jacob Heeren user
on 09 February 2018



are included in the IBDSL Cohort, which represents .93% of the
IBD population in South Limburg.20

Analyses were performed between IBDSL controls and (1)
IBD cases with invasive melanoma (2) IBD cases with in situ
melanoma and (3) all IBD cases with either invasive melanoma or
in situ melanoma, to increase the statistical power.16

Case–control Study II: Melanoma Characteristics
and Clinical Course in Patients with IBD

To compare clinical characteristics and outcomes of
melanoma between patients with IBD and the general population,
non-IBD controls were selected from the Netherlands cancer
registration (NCR; managed by the Netherlands Comprehensive
Cancer Organisation [NCCO]) from January 1991 until December
2011. Since 1989, the NCR registers the incidence of cancer in the
Netherlands, for this study data of the region “Noord-Brabant”
and “Noord-Limburg,” 2 provinces in the south of the Nether-
lands, covering an area with 2.3 million inhabitants were used.
This specific region was used as in this region data on comorbid-
ity (including IBD) was registered. We used the search terms
“melanoma” and “melanoma in situ.” Only data on cutaneous
(in situ) melanoma were retrieved from the NCR.

Data Collection
For IBD cases, the following data were anonymously

collected: age, sex, medical history including a diagnosis of
primary sclerosing cholangitis, alcohol and smoking history, type
of IBD based on histopathologic evaluation, date of IBD
diagnosis, IBD phenotype according to the Montreal Classifica-
tion,19 use and duration of IBD-related immunosuppressive ther-
apy (corticosteroids, thiopurines, methotrexate, cyclosporin, and
anti-TNF therapy), and previous IBD surgery. For IBD controls,
the same variables were collected, although alcohol and smoking
history were only partially available and duration of immunosup-
pressive medication was not available.

The following melanoma variables were collected for both
cases and controls: year of melanoma diagnosis, localization,
histopathologic evaluation, clinical and pathological tumor stage
according the TNM classification (fourth edition until 1992;
revised fourth edition 1993 until 1998; fifth edition 1999 until
2002; sixth edition 2003 until 2009), Breslow thickness, Clark
level, treatment (surgery, chemotherapy [including immunother-
apy], and radiotherapy), and overall survival.

IBD cases were anonymously and encrypted linked to the
NCR database, for reasons of quality control and completion of
collected melanoma data.

Statistical Analyses
IBD cases were compared with IBDSL and NCR controls

using univariable analyses to identify potential risk factors and to
compare clinical characteristics. For the univariable analysis, we
used a x2-test or Fisher exact test (if expected cell counts were
,5) for categorical data and independent Student t test or Mann–
Whitney U test for continuous data. Variables with a P value of

,0.1 in the univariable analyses were included in the multivari-
able analyses. A P value of ,0.05 was considered statistically
significant. All our analyses were performed with IBM SPSS
statistics version 20.0 for windows (SPSS Inc., Chicago, IL).

For case–control study I, a binary logistic regression anal-
ysis with backward elimination of nonsignificant confounders was
performed to determine risk factors for patients with IBD to
develop a melanoma. The odds ratios (ORs) were presented with
95% confidence interval (95% CI). This multivariable model was
always adjusted for the duration of follow-up (fixed variable), to
correct for differences in follow-up between IBD cases and
IBDSL controls. For the IBD cases, follow-up was defined as
time since IBD diagnosis until melanoma diagnosis. For controls,
follow-up was defined as time since IBD diagnosis until death or
end of follow-up.

As medication use in especially the distant past might not
be reliable and may be different from current regimes, medical
therapy was not included in the first multivariable analysis.
Therefore, multivariable logistic regression analysis was per-
formed including patients with an IBD diagnosis since 1991 in
both the case and control groups (sensitivity analysis). As UC
and CD are classified different according to the Montreal
classification, multivariable analysis was performed separately
for UC and CD.

For case–control study II survival plots were derived from
Kaplan–Meier curves. Hazard ratios (HRs) were calculated.
Confounder correction was performed using a Cox regression
model with forward sampling. A covariate was considered as
a confounder when the beta coefficient of the variable of interest
changed by 10% or more.

RESULTS

Selection of Cases and Controls
Five hundred eighty possible cases of patients with IBD

with melanoma were identified (Fig. 1) of which 200 were
excluded after careful assessment (Fig. 1). In addition, 76 patients
were excluded because IBD was diagnosed after melanoma diag-
nosis. In total, 304 patients who developed a melanoma after IBD
diagnosis were included (57 in situ and 247 invasive melanoma).

For case–control study I, we randomly selected a nonmela-
noma control group consisting of 1800 patients with IBD from the
IBDSL cohort (Fig. 1).

For case–control study II, the NCR search yielded 8518
non-IBD melanoma patients in the general population (Fig. 1).
We excluded 341 patients (259: unknown primary site and 82:
second melanoma), resulting in 8177 melanoma patients selected
from the general population.

Case–Control Study I: Risk Factor Identification for
Melanoma Development in Patients with IBD

IBD extent differed between IBD cases and IBDSL controls
(Table 1): pancolitis was more common in cases in comparison

Nissen et al Inflamm Bowel Dis � Volume 23, Number 11, November 2017

2020 | www.ibdjournal.org

Copyright © 2017 Crohn’s & Colitis Foundation. Unauthorized reproduction of this article is prohibited.
Downloaded from https://academic.oup.com/ibdjournal/article-abstract/23/11/2018/4791630
by Jacob Heeren user
on 09 February 2018



TABLE 1. Risk Factors for Melanoma Development

Variables

IBDSL,

N ¼ 1800

Melanoma

Total, N ¼ 304 Missing P

Melanoma

In Situ, N ¼ 57 Missing P

Malig Melanoma,

N ¼ 247 Missing P

Age at diagnosis, median (25%–75%), yrs 39 (28–54) 41 (28–57) 0/0 0.39 47.5 (30–62) 0/0 0.05c 39 (28–55) 0/0 0.97

Female sex, n (%) 983 (53.5) 178 (58.6) 0/0 0.10 33 (57.9) 0/0 0.51 145 (58.7) 0/0 0.12

Smoking (no), n (%) (only patients with CD)a

Nonsmoker 253 (37.5) 21 (41.2) 122/70 0.61 4 (44.4) 122/47 0.67 17 (40.5) 122/57 0.70

(Ex-) smoker 421 (62.5) 30 (58.8) 5 (55.6) 25 (59.5)

Primary sclerosing cholangitis, n (%) 13 (0.7) 6 (3.0) 20/104 0.01c 0 (0.0) 20/20 0.60 6 (3.7) 20/84 ,0.01c

IBD type

UC, n (%) 1004 (55.8) 178 (59.5) 0/0 0.23 32 (59.3) 0/0 0.61 146 (59.6) 0/0 0.26

CD, n (%) 796 (44.2) 121 (40.5) 22 (40.7) 99 (40.4)

Indeterminate colitis, n (%) 0 (0.0) 5 3 2

UCb

Proctitis (E1), n (%) 243 (24.4) 19 (11.0) 10/0 ,0.01c 2 (6.5) 10/0 0.07 17 (12.0) 10/0 ,0.01c

Left-sided colitis (E2), n (%) 472 (47.5) 77 (44.5) 18 (58.1) 59 (41.5)

Pan-colitis (E3), n (%) 279 (28.1) 77 (44.5) 11 (35.5) 66 (46.5)

CDb

Ileum (L1), n (%) 223 (28.1) 19 (15.7) 1/0 0.02c 5 (22.7) 1/0 0.64 14 (14.1) 1/0 0.01c

Colon (L2), n (%) 183 (23.0) 32 (26.4) 4 (18.2) 28 (28.3)

Ileocolonic (L3), n (%) 389 (48.9) 70 (57.9) 13 (59.1) 57 (57.6)

Upper GI (L4) (yes), n (%) 65 (8.2) 12 (10.0) 0/1 0.50 2 (9.1) 0/0 0.70 10 (10/2) 0/1 0.49
Stricturing (B2), n (%) 263 (33.0) 46 (38.3) 0/1 0.25 9 (40.9) 0/0 0.40 37 (37.8) 0/1 0.35

Penetrating (B3), n (%) 188 (23.6) 42 (35.0) 0/1 ,0.01c 10 (45.5) 0/0 0.02c 32 (32.7) 0/1 0.05c

Medication

Steroids, n (%) 1113 (62.2) 169 (75.1) 12/79 ,0.01c 29 (74.4) 12/18 0.14 140 (75.3) 12/61 ,0.01c

Thiopurines, n (%) 717 (40.2) 104 (45.6) 17/60 0.47 18 (42.9) 17/15 0.73 86 (42.6) 17/45 0.52

Methotrexate, n (%) 95 (5.3) 7 (3.1) 10/79 0.16 0 (0.0) 10/17 0.27 7 (3.8) 10/62 0.37

Cyclosporin, n (%) 26 (1.5) 7 (3.2) 10/87 0.08 1 (2.6) 10/19 0.44 6 (3.4) 10/68 0.06

Anti-TNF therapy, n (%) 350 (19.7) 37 (15.2) 25/60 0.09 5 (11.9) 25/15 0.21 32 (15.8) 25/45 0.19
IBD-related surgery, no (%) 1284 (71.3) 206 (67.8) 0/0 0.21 18 (32.1) 0/0 0.54 168 (68.9) 0/0 0.36

Duration of follow-up since IBD diagnosis, median
(25%–75%), y

7.00 (3–13) 9.00 (4–17) 0/0 ,0.01c 8.00 (3.5–15) 0/0 0.12 9.00 (4–19) 0/0 ,0.01c

aOnly smoking data from patients with CD.
bClassified according to Montreal classification.
cP , 0.05.
IBDSL, IBD South Limburg cohort (no melanoma cases).
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with UC controls (44.5% versus 28.1%; P , 0.01). CD was more
often located in ileum and colon (cases 57.9% versus 48.9%; P ¼
0.02) and was more often penetrating (35.0% versus 23.6%; P ,
0.01). Furthermore, primary sclerosing cholangitis was more com-
mon in cases (3.0% versus 0.7%; P ¼ 0.01) compared with
IBDSL controls. We found no difference in IBD-related surgery
and use of thiopurines, anti-TNF therapy, methotrexate, and cy-
closporin between cases and controls. However, use of cortico-
steroids was significantly higher in cases compared with controls:
75.1% versus 62.2% (P , 0.01).

In the multivariable analysis (Table 2), IBD extent was
identified as a risk factor for melanoma development in patients
with IBD, both in UC (pancolitis OR: 3.09; 95% CI, 1.670–5.727)
and CD (ileocolonic disease: OR: 1.98; 95% CI, 1.009–3.882).
The sensitivity analysis provided similar results.

In the sensitivity analysis for UC, we found corticosteroid
use as risk factor (OR: 1.41–3.72) and anti-TNF use as a protective
factor for melanoma development in UC (OR: 0.15–0.88) and CD
(0.27–0.92). This difference was mainly attributed to the in situ
melanoma, as this effect was not found for invasive melanoma
only.

Case–Control Study II: Melanoma Characteristics
and Outcome in Patients with IBD

No differences were found in age at diagnosis, sex, tumor
location, tumor histopathology, Breslow thickness and melanoma
treatment strategy between the IBD cases and controls with
melanoma from the general population (Table 3). Patients with
IBD presented with a less advanced N-stage (N+ 8.3% versus
18.2%; P , 0.01), but they had comparable T and M stages.

We found no differences in the univariable (Kaplan Meier)
survival analyses for all cases (P ¼ 0.42), in situ (P ¼ 0.63) and
malignant melanoma (P ¼ 0.68). Additional (multivariable) anal-
yses for males, females, Breslow thickness .2 or 4 mm and IBD
diagnosis showed no difference.

We compared IBD cases on immunosuppressive medica-
tion after melanoma diagnosis with NCR controls. In the
univariable analysis, we found no difference in survival in
patients with IBD with melanoma using corticosteroids (n ¼
97; P ¼ 0.93) and a better survival of patients with IBD using
anti-TNF (n ¼ 35; P ¼ 0.026; Fig. 2A) after melanoma diagnosis.
In addition, we detected a trend toward improved survival in
patients using thiopurines (n ¼ 83; P ¼ 0.058; Fig. 2B). In the
multivariable analysis, we found no difference in survival in pa-
tients with IBD using anti-TNF (HR: 0.32; 95% CI, 0.08–1.27)
and thiopurines (HR: 0.72; 95% CI, 0.37–1.31).

Finally, we compared the survival of IBD cases who did and
did not use immunosuppressive medication after melanoma diag-
nosis. Patients (141 of 269) used immunosuppression after
melanoma diagnosis; 23/141 (16.3%) had recurrent disease,
compared with 13/128 patients with IBD (10.2%) without immu-
nosuppressive medication use after IBD diagnosis (P ¼ 0.14).

Univariable, we found no difference in survival for patients
using corticosteroids (P ¼ 0.41), a trend toward better survival in

patients with IBD taking thiopurines (P ¼ 0.06; Fig. 2D) and
a better survival of patients using anti-TNF (P ¼ 0.038; Fig.
2C). In the multivariable analysis, no differences in survival for
patients with IBD using anti-TNF were observed (HR: 0.16, 95%
CI, 0.02–1.21). The HR of patients with IBD using thiopurines
was 0.55 in the multivariable analysis (95% CI, 0.25–1.23).

DISCUSSION
This nationwide cohort study describes risk factors for and

the clinical course of melanoma in patients with IBD. The results
indicate that a more extensive IBD phenotype is a risk factor for

TABLE 2. Final Model of Binary Logistic Regression
Analysis

Model Variable

Odds Ratio (95%

CI)

All melanoma

UC (all cases ¼ 178) Montreal E3 disease 3.09 (1.67–5.73)

CD (all cases ¼ 121) Montreal L2 disease 2.62 (1.21–5.68)

Montreal L3 disease 1.98 (1.01–3.88)
Sensitivity analysis (Rx

.1990)

UC (all cases ¼ 178) Montreal E3 disease 2.26 (1.11–4.60)

Steroid use 2.29 (1.41–3.72)

Anti-TNF use 0.37 (0.15–0.88)

CD (all cases ¼ 121) Montreal L2 disease 2.60 (1.09–6.20)
Montreal L3 disease 2.29 (1.08–4.84)

Anti-TNF use 0.50 (0.27–0.923)

Melanoma in situ

UC (all cases ¼ 32) Age at IBD
diagnosis

1.029 (1.007–1.052)

CD (all cases ¼ 22) No risk factors
identified

Sensitivity analysis (Rx
.1990)

UC (all cases ¼ 32) Age at IBD
diagnosis

1.028 (1.003–1.055)

CD (all cases ¼ 22) Penetrating disease 3.15 (1.08–9.16)
Anti-TNF use 0.13 (0.03–0.66)

Malignant melanoma

UC (all cases ¼ 146) Montreal E3 disease 2.75 (1.44–5.24)

CD (all cases ¼ 99) Montreal L2 disease 3.70 (1.54–8.90)

Montreal L3 disease 2.40 (1.08–5.31)

Sensitivity analysis (Rx
.1990)
UC (all cases ¼ 146) Montreal E3 disease 3.09 (1.53–6.22)

CD (all cases ¼ 99) Montreal L2 disease 3.40 (1.38–8.37)

Final multivariable regression model after adjustment for duration of follow-up since IBD
diagnosis and backward elimination of nonsignificant variables for the identification of
independent risk factors to develop melanoma. Similar inclusion periods of IBD
diagnosis (since 1991) for cases and controls were used in the sensitivity analysis. Rx:
including medication in analysis.

Nissen et al Inflamm Bowel Dis � Volume 23, Number 11, November 2017

2022 | www.ibdjournal.org

Copyright © 2017 Crohn’s & Colitis Foundation. Unauthorized reproduction of this article is prohibited.
Downloaded from https://academic.oup.com/ibdjournal/article-abstract/23/11/2018/4791630
by Jacob Heeren user
on 09 February 2018



melanoma development in patients with IBD. Histology, location,
and survival of melanoma in patients with IBD are similar
compared with the general population. The use of anti-TNF
therapy and/or thiopurines did not impair survival after
melanoma.

It has been described in other cohorts of immunosup-
pressed (transplant) patients that survival after melanoma
diagnosis is impaired compared with the general population,
especially for patients with higher Breslow thickness (.1.5
mm).10–12,21 These data previously suggested the need for treat-
ment adaptation in patients with IBD after a diagnosis of

melanoma, by decreasing immune suppression. However, this
is not supported by this study, as we found no differences in
survival between IBD cases and the general population, also
when specifically assessed for immunosuppression. Similar sur-
vival results were previously described in a smaller study of
patients with IBD (n ¼ 97),22 although this study had a longer
inclusion period and shorter median follow-up.22 However, our
results suggesting similar survival between IBD and non-IBD
melanoma patients must be interpreted with caution because of
a number of reasons. First, the differences with studies in trans-
plant patients may be explained by the limited number of

TABLE 3. Comparison Between Patients with IBD with Melanoma and Melanoma in the General Population

All Melanoma, Variable Patients with IBD, N ¼ 304 NCR Patients, N ¼ 8177 Missing/NA (n) IBD/NCR P

Age at diagnosis, median (25%–75%), yrs 54 (43–66) 55 (42–67) 0/0 0.53

Female sex, n (%) 178 (58.6) 4779 (58.4) 0/0 0.97
In situ melanoma, n (%) 57 (19.3) 1533 (19.3) 7/200 0.99

Malignant melanoma

Lentigo maligna 35 (13.6) 862 (15.2) 4/0 0.86

Nodular 40 (15.5) 823 (14.5)

Superficial spreading 173 (67.1) 3798 (66.9)

Other 10 (3.9) 193 (3.4)

Not otherwise specified 42 2501

Body site
Head/neck, n (%) 49 (16.3) 1569 (19.2) 9/28 0.49

Trunk, n (%) 107 (35.7) 2849 (34.9)

Arm/shoulder, n (%) 68 (22.7) 1603 (19.7)

Leg/hip, n (%) 76 (25.3) 2132 (26.1)

Breslow thickness, mm

#1 131 (56.5) 3064 (53.5) 72/2451 0.84

1.01–2 51 (22.0) 1329 (23.2)

2.01–4 30 (12.9) 816 (14.3)
.4 20 (8.6) 517 (9.0)

TNM stage

T-stage

IS 57 (19.3) 1534 (19.4) 8/583 0.94

T1–T3 218 (73.6) 5789 (73.0)

T4 21 (7.1) 604 (7.6)

N-stage

N0 176 (91.7) 1714 (81.8) 112/6055 ,0.01a

N1+ 16 (8.3) 381 (18.2)

M-stage

M0/X 303 (97.7) 8135 (99.5) 0/0 1.00

M1+ 1 (0.3) 42 (0.5)

Initial treatment

Surgery (yes) 303 (99.7) 8113 (99.2) 0/0 0.37

Chemotherapy (yes) 1 (00.3) 27 (0.3) 2/0 1.00

Radiotherapy 4 (1.3) 94 (1.2) 2/4 0.78

aP , 0.05.
NCR, Netherlands Cancer Registry.
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patients with IBD developing a melanoma and by the lower
doses, shorter treatment duration and different combinations of
immunosuppressive therapy in patients with IBD versus trans-
plant patients. Most patients with IBD will discontinue or switch
immunosuppressive therapy, mainly because of side effects or
loss of response,23 while transplant patients are in general life-
long on immunosuppressive therapy. Moreover, a significant
percentage of patients with IBD is treated without immunosup-
pressive therapy.24 Second, Penn25 showed that the risk of recur-
rence is highest in the first 2 years after malignancy diagnosis in

(renal) transplant patients. As the moment of starting immuno-
suppressive therapy after melanoma diagnosis varied widely in
our study, this may have also influenced our data, also because it
was not possible in this study to specify exactly when patients
started or stopped certain immunosuppressive medication,
because of the retrospective study design. Third, our finding that
thiopurine or anti-TNF therapy did not affect survival may be
explained by a selection bias: the fear of a (faster) recurrence
implies that these treatments might have been started in patients
with a favorable risk profile only.

FIGURE 2. Survival analysis. A, Kaplan Meier survival curve: patients with IBD using anti-TNF after melanoma versus non-IBD controls. B, Kaplan
Meier survival curve: patients with IBD using thiopurine therapy after melanoma versus non-IBD controls. C, Kaplan Meier survival curve: patients
with IBD with and without anti-TNF use after melanoma diagnosis. D, Kaplan Meier survival curve: patients with IBD with and without thiopurine
therapy after melanoma diagnosis.
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IBD extent, including pancolitis and ileocolonic involvement
was found to be a risk factor for melanoma development. IBD
extent could be a risk factor because more extensive immune
activation may be present, which might contribute to melanoma
development. Although IBD extent and medication use are not the
same, IBD extent could be a surrogate marker for more immuno-
suppression use, which was difficult to verify during chart reviews
and therefore maybe underreported. Because IBDSL data are
recorded prospectively, underreporting will occur less likely. This
might also explain why anti-TNF therapy is even found as
a protective factor in the sensitivity analysis.

This study has several limitations. To address our hypoth-
esis, we used 3 different databases that were constructed in
different ways. Our data search is for example retrospective, while
the IBDSL, PALGA, and the NCR collect data prospectively. The
IBDSL cohort only included patients diagnosed since 1991. Our
PALGA study group includes patients with diagnosis before this
time and also the total follow-up since diagnosis of IBD is longer.
This may have resulted in different treatment regimes because of
differences in time frame. Underreporting of immunosepressiva in
our retrospective PALGA cohort can be an explanation for the
results. Because IBDSL data are recorded prospectively, under-
reporting will occur less likely in this IBD cohort. Unfortunately,
there is no single database available that could answer our
research questions sufficiently.

We performed a sensitivity analyses in which only
medication of patients with an IBD diagnosis after 1990 was
included. Follow-up was included as fixed factor in the analyses
to correct for differences in follow-up duration, which were
caused by differences in inclusion period. Furthermore, we were
not informed about skin type, number of sun burns and melanoma
mitotic index because it was not included in the registries and was
often not recorded in the medical charts. Finally, for a number of
variables in the analyses, there are considerable numbers of
missing values. For these variables, results should be interpreted
cautiously.

The major strength of this study is the large cohort of IBD
and melanoma patients, showing reassuring data on survival.
This can influence clinical decision making for patients with
IBD with melanoma in daily practice, especially with the
current rising incidence and prevalence of both IBD and
melanoma. For patients with IBD who develop or had
melanoma in the past, treatment decisions still require close
collaboration between gastroenterologists, dermatologists, and
oncologists, and they must be based on a thorough knowledge
of the individual case, including the activity of the IBD,
concomitant therapy and melanoma stage.2,26

In conclusion, this first study on the clinical course of
melanoma in IBD shows no differences in the clinical character-
istics of melanoma in patients with IBD and the general
population, besides a lower N-stage in patients with IBD. The
overall survival and survival in patients with IBD treated with
thiopurine or anti-TNF therapy was not impaired. Although these
survival data from our nationwide cohort are reassuring for daily

practice, treatment choices remain dependent on individual risk
assessment by treating physicians and patients.
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