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Background: Inflammatory bowel disease (IBD) patients are at increased risk for developing extra-intestinal malignancies, mainly due to im-
munosuppressive medication. The risk of developing head and neck cancer in immunosuppressed transplant patients is increased. The relation 
between IBD patients and laryngeal cancer (LC) remains unclear. We aimed (1) to identify risk factors in IBD patients for LC development and 
(2) to compare clinical characteristics, outcome, and survival of LC in IBD patients with the general population.

Methods: All IBD patients with LC (1993–2011) were retrospectively identified using the Dutch Pathology Database. We performed 2 case–
control studies: (1) to identify risk factors, we compared patients with IBD and LC (cases) with the general IBD population; (2) to analyze LC 
survival, we compared cases with controls from the general LC population.

Results: We included 55 cases, 1800 IBD controls, and 2018 LC controls. Cases were more frequently male compared with IBD controls 
(P < 0.001). For ulcerative colitis (UC), cases were older at IBD diagnosis (P < 0.001). Crohn’s disease (CD) cases were more frequently to-
bacco users (P  <  0.001) and more often had stricturing (P  =  0.006) and penetrating (P  =  0.008) disease. We found no survival difference. 
Immunosuppressive medication had no impact on survival.

Conclusions: Male sex was a risk factor for LC in IBD patients. Older age at IBD diagnosis was a risk factor for UC to develop LC. Tobacco 
use and stricturing and penetrating disease were risk factors for LC development in CD patients. Inflammatory bowel disease was not associated 
with impaired survival of LC. Immunosuppressive medication had no influence on survival.
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INTRODUCTION
Inflammatory bowel disease (IBD) patients are at in-

creased risk for developing colorectal cancer (CRC) due to pro-
longed chronic inflammation.1, 2 In IBD patients, there is also 
an increased risk of developing extra-intestinal malignancies 
(EIMs), in part due to the use of immunosuppressive medica-
tion.3–6 This can be the result of DNA damage and decreased 
immune surveillance.3, 4 Due to the potential cancer risk, there 
is rising concern about the use of immunosuppressive medica-
tion in IBD patients.3 Moreover, the use of immunosuppres-
sive medication in IBD patients is associated with an increased 
risk of developing skin cancer and lymphoma.7, 8

In other patient cohorts with immunosuppressive medi-
cation, such as in transplant patients or in patients with rheu-
matoid arthritis, the increased cancer risk is well established.9, 

10 Both tumor growth and metastasis development can accel-
erate as a consequence of immunosuppressive medication, 
resulting in reduced survival rates.10 For example, 1 study re-
ported that the incidence of head and neck cancer (HNC) in 
transplant patients was doubled compared with the general 
population, with worse survival.11 Although human papillo-
mavirus (HPV) is associated with the development of cancer 
in the (oro)pharynx, HPV infection is not a major cause of 
laryngeal cancer (LC).12, 13

applyparastyle "fig//caption/p[1]" parastyle "FigCapt"

doi: 10.1093/ibd/izz210
Published online 27 September 2019

mailto:lo.nissen@jbz.nl?subject=


Inflamm Bowel Dis • Volume 26, Number 7, July 2020 

1061

Laryngeal Carcinoma and Inflammatory Bowel Disease

The prevalence of LC is up to 3.0% in transplant patients 
on immunosuppressive medication.14–19 No specific risk factors 
for LC development have been identified in transplant patients, 
probably due to the small number of cases. Only a few articles 
have been published about the HNC prevalence in IBD patients 
on immunosuppressive medication.20–23 Although the risk of de-
veloping oral cavity carcinoma (OCC) and oropharyngeal car-
cinoma (PC) in IBD patients has previously been reported, the 
occurrence of LC in IBD patients has scarcely been reported 
in literature.22, 23 In a series of 404 patients with Crohn’s disease 
(CD) treated with infliximab, only 1 patient developed LC.24

In this study, we aimed to (1) identify risk factors in IBD 
patients for the development of LC, (2) compare the clinical 
characteristics, outcome, and survival of IBD patients with LC 
with those of the general population, and (3) assess whether 
immunosuppressive medication had an influence on the sur-
vival. Given impaired survival in IBD patients with OCC,23 
we hypothesized a worse outcome in IBD patients with LC 
(cases) compared with the general LC population. In addition, 
we hypothesized worse survival in cases treated with immuno-
suppressive medication compared with cases who did not use 
immunosuppressive medication. We performed 2 population-
based case–control studies with cases and IBD controls, and 
with cases and LC controls.

METHODS

Study Design
Two retrospective population-based case–control studies 

were performed:

 1. To identify risk factors for the development of LC in IBD patients, 
IBD patients with LC (cases) were compared with the general IBD 
population (controls).

 2. To compare clinical characteristics, outcome, and survival of the LC 
population between those with IBD and the general LC population, 
IBD patients with LC (cases) were compared with the general LC 
population (controls).

Case Selection
To identify all Dutch IBD patients with LC (cases), a 

search was performed using the national pathology database 
PALGA. PALGA is the Dutch nationwide network and reg-
istry of histo- and cytopathology.25 The search was performed 
between January 1, 1993, and December 31, 2012. Search terms 
for IBD (“ulcerative colitis” or “Crohn’s disease” or “indetermi-
nate colitis” or “chronic idiopathic inflammatory bowel disease”) 
were combined with search terms for LC (“laryngeal neoplasms” 
or “cancer of larynx” or “laryngeal cancer”). First, pathology 
reports were reviewed to make an initial selection of cases. 
Subsequently, the medical charts of these cases were reviewed.

Patients were included if  a diagnosis of both LC and IBD 
(CD, ulcerative colitis [UC], or IBD-unclassified) was established 

according to previously published criteria.23 Exclusion criteria 
were LC in situ, diagnosis of IBD >3 months after LC diagnosis, 
no confirmed diagnosis of IBD or LC, diagnosis before 1993 or 
after 2012, and laryngeal lymphoma. The following data were 
collected from the medical charts: sex, date of birth, history 
of smoking and alcohol, medical history, length, and weight. 
Furthermore, IBD-specific data were collected, including IBD 
type based on histopathological evaluation, IBD phenotype, 
date of IBD diagnosis, use of IBD medication (corticosteroids, 
5-aminosalicylates, thiopurines, calcineurin inhibitors, metho-
trexate, and anti-TNF therapy) and period of medication use, 
presence of primary sclerosing cholangitis, and type of surgery 
required for IBD. Characteristics of LC included date of LC di-
agnosis, tumor stage according to TNM classification (7th edi-
tion), history of LC, primary treatment of LC, differentiation 
grade, recurrence, and survival.

Control Selection
Inflammatory bowel disease controls (case–control study 

I) were derived from the IBD South Limburg (IBDSL) cohort. 
The IBDSL cohort consists of adult patients with IBD in South 
Limburg (the Netherlands) who were diagnosed between 1991 
and 2011.26 Currently, 93% of IBD patients in South Limburg 
are registered in this cohort. A random selection of 1800 pa-
tients was made, as described in detail in a previous publica-
tion.23 Similar data were extracted from both cases and IBD 
controls, although duration of immunosuppressive medication 
and smoking and alcohol history were not available for all IBD 
controls.

LC controls (case–control study II) were derived from 
the Netherlands Cancer Registry (NCR). The NCR cohort 
consists of  all newly diagnosed patients with cancer in the 
Southeast of  the Netherlands (province of  North Brabant and 
the Northern part of  the province of  Limburg) since 1989. This 
cohort is managed by the Netherlands Comprehensive Cancer 
Organization; >95% of all cancers in this region are registered 
in this cohort. All LC patients between 1993 and 2012 with LC 
were selected.23

Similar data were extracted from both cases and controls, 
although the duration of immunosuppressive medication and 
smoking and alcohol history were not available for all IBD 
controls.

Statistics
Univariable analysis was used for both case–control 

studies to compare potential risk factors, LC characteristics, 
and outcomes between cases and controls. Continuous data 
were compared with the unpaired 2-sample t test or Mann-
Whitney U test. The Pearson chi-square test or Fisher exact test 
was used to analyze categorical data. Variables with a P value 
of <0.1 in univariable analyses were included in a multivariable 
model (model further described per case–control study). A P 
value of <0.05 was considered statistically significant. All 
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statistical analyses were performed with IBM SPSS statistics, 
version 24.

Case–Control Study I
A multivariable logistic regression model with back-

ward sampling was used for case–control study I. This model 
was made separately for UC and CD patients to identify inde-
pendent risk factors for LC development. This model was ad-
justed for the duration of follow-up (fixed variable). Follow-up 
was defined as the time since IBD onset until the date of LC 
diagnosis, the end of follow-up, or death. Medication use was 
not included in multivariable analyses because the use of med-
ication, especially in the distant past, might not be reliable 
and may be different from current regimes. Therefore, another 
multivariable logistic regression analysis was performed (sen-
sitivity analysis) including patients with IBD in both the case 
and control groups. Medication use was included in this logistic 
regression model.

Case–Control Study II
Kaplan-Meier survival curves with log-rank analysis were 

performed to compare the clinical outcome and survival of IBD 
patients with LC with those of the general LC population. A sep-
arate survival analysis was performed to compare the effect of 
immunosuppressive medication on the clinical outcome and sur-
vival of IBD patients with LC (immunosuppressive medication vs 
no immunosuppressive medication). Confounder correction was 
performed with a Cox regression model with forward sampling. 
A covariate was considered as a confounder when the beta coeffi-
cient of the variable of interest changed by 10% or more.

Ethical Considerations
This study was approved by the Privacy Commission and 

Scientific Council of PALGA and by the Medical Ethics Review 
Committee of the Radboud UMC, Nijmegen, the Netherlands 
(registration number 2013/211).

RESULTS

Case Selection
The initial PALGA search yielded 760 potential cases 

(patients with IBD and head and neck cancer). We excluded 391 
patients without LC based on histology reports (Fig. 1). The 
medical charts of the remaining 369 patients were reviewed. 
After chart review, 310 patients were excluded, resulting in 55 
cases with IBD and LC.

Control selection of the general IBD population, 
risk factors

In total, 1800 IBD patients from the IBDSL cohort 
were randomly selected for the identification of risk factors. 
Univariable comparison between IBD patients with LC (cases) 

and IBDSL controls (Table 1) showed that cases were older at 
IBD diagnosis (median, 53.0 vs 39.0  years; P  <  0.001), were 
more frequently male (83.6% vs 46.5%; P < 0.001), and were 
more frequently (previous or current) tobacco users (100% 
vs 62.5%; P  <  0.001). Crohn’s disease cases more often had 
stricturing (66.7% vs 14.6%; P = 0.006) and penetrating (53.3% 
vs 10.4%; P = 0.008) disease.

The multivariable logistic regression model (Table 2) 
for UC included the following variables: age at IBD diagnosis 
and sex. For CD, we included the following variables: age at 
diagnosis, sex, smoking (data absent for UC patients), and 
stricturing and penetrating disease behavior. Independent risk 
factors in UC patients for the development of LC were male 
sex (odds ratio [OR], 9.4; 95% confidence interval [CI], 2.8–31.4; 
P  <  0.01) and older age at IBD diagnosis (OR, 1.1; 95% CI, 
1.0–1.1; P < 0.01). In CD patients, male sex (OR, 3.7; 95% CI, 
1.1–12.2; P = 0.03), past or current tobacco use (OR, 4.6; 95% 
CI, 1.8–11.3; P < 0.01), and stricturing disease (OR, 3.8; 95% 
CI, 1.2–12.2; P  =  0.03) were independent risk factors for the 
development of LC.

A sensitivity analysis (including only patients with an IBD 
diagnosis since 1991 to reliably evaluate the impact of medica-
tion use on LC risk) showed that the use of 5-aminisalicylates 
(5-ASA; OR, 0.04; 95% CI, 0.01–0.13; P < 0.01) is associated 
with a lower risk of LC for UC patients. Penetrating disease 
(OR, 5.0; 95% CI, 1.2–20.0; P = 0.02) is a risk factor for LC 
development in CD patients (Table 2).

PALGA search [756 pa�ents]
Period: 1993-2012

Exclusion [391 pa�ents]
• Nonmalignant/in situ carcinoma [14/3]
• Skin malignancy: SCC/other [126/13]
• Lymphoma [109]
• Metastasis solid non-HNC tumor [81]
• Solid tumor brain/lung/sarcoma/thyroid 

[30/8/5/2] 

Chart review [365 pa�ents]

Exclusion [310 pa�ents]
• IBD diagnosis a�er HNC diagnosis [52]
• Administra�ve twin [49]
• Lymphoma/skin cancer/other malignancy 

[21/14/7]
• Benign/CIS [12/12]
• No IBD [10]
• No medical chart [16]
• Salivary glands [13]
• Oral cavity [61]
• Pharynx [31]
• Nasal cavity or paranasal sinus [12]

Larynx [55 pa�ents]

FIGURE 1. Flowchart of case inclusion. Abbreviations: CIS, carcinoma in 
situ; SCC, squamous cell cancer.
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Control selection of the general LC population: 
clinical characteristics and outcome

In total, 2018 LC patients from the NCR were selected 
as controls for the identification of  risk factors (Fig. 2). 
Characteristics of  patients with LC (both cases and controls) 
are shown in Table 3. The median age of  patients with LC 
(controls) was 65 years, and most patients were male (82.8%). 
TNM stage was in most cases I  or II (62.5%), and patients 
were most often treated with radiotherapy (84.2%). The overall 
5-year survival of  patients with LC (controls) was 60% (Fig. 
3A). No differences in survival between cases and controls 
(P  =  0.942) were found, also after adjusting for TNM stage 
(P = 0.634) (Fig. 3A, B).

Survival in IBD Patients With 
Immunosuppressive Therapy Before LC 
Diagnosis

Of the 55 patients with IBD and LC, 29 patients had 
a history of  immunosuppressive medication use before di-
agnosis of  LC, whereas 26 patients did not use immuno-
suppressive medication before LC diagnosis. There was no 
significant difference in overall survival between these 2 
groups (P = 0.926).

DISCUSSION
In this nationwide cohort study, we found male sex to be 

an independent risk factor for LC development in IBD patients, 

TABLE 1. Univariable Comparison of Potential Risk Factors Between IBD Patients With LC (Cases) and IBDSL Controls

Variable 

IBDSL Larynx

Missing, No. P n = 1800 n = 55

Age at diagnosis, median, y 39.00 53.00 0/0 <0.001
Male sex, No. (%) 817 (46.5) 46 (83.6) 0/0 <0.001
Smoking (no; only CD patients), No. (%)     
 Nonsmoker 253 (37.5) 0 (0.0) 0/122 <0.001
 Smoker 345 (51.2) 11 (61.1)   
 Ex-smoker 76 (11.3) 7 (38.9)   
Primary sclerosering cholangitis 13 (0.7) 1 (2.0) 8/20 0.307
IBD type, No. (%)     
 Ulcerative colitis 1004 (55.8) 35 (66.0) 0/0 0.138
 Crohn’s disease 796 (44.2) 18 (34.0)   
 Indeterminate colitis 0 (0.0) 2   
Ulcerative colitis,a No. (%)     
 Proctitis (E1) 243 (24.4) 5 (14.3) 0/10 0.206
 Left-sided colitis (E2) 472 (47.5) 16 (45.7)   
 Pancolitis (E3) 279 (28.1) 14 (40.0)   
Crohn’s disease,a No. (%)     
 Ileum (L1) 223 (12.4) 4 (25.0) 2/1 0.16
 Colon (L2) 183 (10.2) 6 (37.5)   
 Ileocolonic (L3) 389 (21.6) 6 (37.5)   
 Upper digestive (L4) 65 (3.6) 0 (0.0) 3/60 0.624
 Stricturing (B2) 263 (14.6) 10 (66.7) 3/0 0.006
 Penetrating (B3) 188 (10.4) 8 (53.3) 3/0 0.008
Medication, No. (%)     
 5-aminosalicylates 1605 (89.2) 39 (84.8) 9/13 0.268
 Steroids 1113 (61.8) 30 (68.2) 11/13 0.458
 Thiopurines 717 (39.8) 16 (36.4) 11/17 0.607
 Methotrexate 95 (5.3) 1 (2.2) 10/10 0.729
 Cyclosporin 26 (1.4) 1 (2.0) 10/10 0.491
 Biologicals 350 (19.4) 6 (13.3) 10/25 0.286
IBD-related surgery, No. (%) 1284 (71.7) 34 (61.8) 0/8 0.112
Duration of follow-up since IBD, y 7.00 7.00 0/30 0.759

aAccording to the Montreal classification, smoking data of IBDSL were only available for CD patients.
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both for CD and UC. For UC specifically, older age at IBD 
diagnosis was a risk factor, and the use of 5-ASA was associ-
ated with a lower risk for LC. In CD, past or current tobacco 
use and stricturing or penetrating disease were independent risk 
factors for developing LC. We found no impact of immunosup-
pressive medication on survival after LC diagnosis.

Data regarding the impact of immunosuppressive medi-
cation in IBD patients on cancer survival are limited and con-
flicting. There was no difference in survival for IBD patients 
with melanoma compared with the general population, whereas 
IBD patients with gastric cancer, CRC, or OCC showed im-
paired survival.23, 27–29 However, most studies are limited by a 
retrospective design and carry a risk of bias.23, 27–29 Data from 

transplant patients show that the largest effect on the survival 
of cancer is observed within the first 2 years after the start of 
immunosuppressive medication.30 As the type of immunosup-
pression, dose, and treatment duration in IBD patients are dif-
ferent, it is uncertain whether these results can be extrapolated 
to the IBD population. In addition, although transplant pa-
tients will use immunosuppressive medication throughout their 
lives, most IBD patients will switch or discontinue immunosup-
pressive medication due to side effects or loss of response.31

Our results suggest that immunosuppressive medication 
can be safely used in IBD patients with LC and are therefore 
reassuring for clinical daily practice. However, they have to be 
interpreted with caution for several reasons. First, confounding 
by indication might be present, as most clinicians are reluctant 
to prescribe immunosuppressive medication to patients at risk 
for cancer given the possible negative effects. This probably re-
sults in mostly low-risk patients receiving immunosuppressive 
medication. Second, the time relation between tumor devel-
opment and the start of immunosuppressive medication was 
unclear due to the retrospective design of this study. Third, be-
cause of the limited number of enrolled cases, data could be 
underpowered to show a significant difference in survival. In 
the ECCO guidelines, data were limited regarding the effect 
of immunosuppressive medication on the survival in IBD pa-
tients with cancer.32 No firm conclusions can be drawn about 
the safety of immunosuppressive medication in IBD patients 
with LC.

We found older age at IBD diagnosis to be an inde-
pendent risk factor for the development of LC, particularly in 
patients with UC. Our results are in line with previous studies 
of our group and others.23, 28, 33–37 One study comparing IBD 
patients over the age of 60 years with IBD patients aged 18 to 
40 years observed a higher rate of cancer in the elderly-onset 

TABLE 2. Multivariable Regression Model After Adjustment for Follow-up: Independent Risk Factors for LC 
Development 

Model Variable Coefficient β Odds Ratio (95% CI) P

Larynx     
Ulcerative colitis Male sex 2.244 9.428 (2.831–31.394) 0.000
All cases (n = 35) Age at IBD diagnosis 0.058 1.060 (1.034–1.086) 0.000
Ulcerative colitis Male sex 2.255 9.532 (2.039–44.571) 0.004
Sensitivity analysis (n = 29) Age at IBD diagnosis 0.069 1.072 (1.036–1.109) 0.000
 5-aminosalicylates –3.321 0.036 (0.010–0.131) 0.000
Crohn’s disease Male sex 1.297 3.658 (1.101–12.154) 0.034
All cases (n = 18) Smoking 1.521 4.578 (1.840–11.345) 0.001
 Stricturing disease 1.327 3.770 (1.168–12.165) 0.026
Crohn’s disease Smoking 1.544 4.686 (1.681–13.063) 0.003
Sensitivity analysis (n = 15) Penetrating disease 1.605 4.979 (1.238–20.021) 0.024

Similar inclusion periods of IBD diagnosis (since 1991) for cases and controls were used in the sensitivity analysis. Eliminated nonsignificant variables are not shown; only the 
final model is shown.

NCR search [6951 patients]
Period 1993-2012

Exclusion [437 patients]
• Lymphoma [196]
• Overlapping lesions [86]
• Soft tissue/skin tumor [48/52]
• Neuro-endocrine/other tumor 

[9/15]
• Benign/CIS [12/19] 

NCR [6514 patients]

Exclusion [4496 patients]
• Salivary glands [331]
• Oral cavity [2141]
• Pharynx [1710]
• Nasal cavity or paranasal sinus [314]

Larynx [2018 patients]

FIGURE 2. Flowchart of inclusion of NCR controls (general population). 
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IBD patients (14% vs 0.5%; P < 0.01).38 It could be speculated 
that the phenotype of elderly-onset IBD is associated with a 
higher risk of cancer.28, 39 On the other hand, the high preva-
lence of tobacco use in LC patients may result in late UC onset 
and confound our findings. Indeed, we found tobacco use to 
be an independent risk factor for LC development, especially 
in CD patients (data lacking for UC). This is consistent with 
the current literature about risk factors for LC.40 Although 
stricturing disease and penetrating disease in CD patients were 

independent risk factors for LC development regardless of to-
bacco use, tobacco use may contribute to ongoing inflamma-
tion and result in stricturing and penetrating disease.

To our knowledge, this is the largest systematically col-
lected series of data from LC patients with IBD, which is 
the major strength of this study. Nonetheless, there are some 
limitations of our study that need to be addressed. First, the 
retrospective design resulted in missing data. For example, 
data regarding the exact time period of immunosuppressive 

TABLE 3. Univariable Comparison of Larynx Carcinoma Characteristics Between Cases and Controls

Variable 

LC patients NCR patients Missing, No. 

P N = 55 N = 2018 IBD/NCR

Age at diagnosis, median, y 64.00 65.00 0/0 0.920
Female sex, No. (%) 9 (16.4) 347 (17.2) 0/0 0.872
Tumor location, No. (%)     
 Supraglottis 12 (21.8) 697 (35.2) 0/37 0.122
 Glottis 42 (76.4) 1253 (63.3)   
 Subglottis 1 (1.8) 31 (1.6)   
Histology, No. (%)     
 SCC 53 (96.4) 1979 (98.1) 0/0 0.297
Differentiation, No. (%)     
 Good 5 (15.6) 222 (14.4) 23/473 0.509
 Moderate 23 (71.9) 1000 (64.7)   
 Poor 4 (12.5) 323 (20.9)   
Clinical tumor stage, No. (%)     
 T stagea     
  T1 26 (47.3) 793 (40.2) 0/44 0.259
  T2 19 (34.5) 598 (30.3)   
  T3 4 (7.3) 329 (16.7)   
  T4 6 (10.9) 254 (12.9)   
 N stagea     
  N0 48 (88.9) 1550 (81.0) 0/104 0.114
  N1 1 (1.9) 120 (6.3)   
  N2 5 (9.3) 219 (11.4)   
  N3 1 (2.6) 25 (1.3)   
 M stage (yes)a 0 (0.0) 23 (1.2) 2.153 0.673
 TNM—stadiuma     
  Stadium I 22 (44.0) 635 (36.0) 5/254 0.210
  Stadium II 16 (32.0) 467 (26.5)   
  Stadium III 3 (6.0) 264 (15.0)   
  Stadium IV 9 (18.0) 398 (22.6)   
Treatment, No. (%)     
 Surgery (yes) 16 (29.1) 467 (23.1) 0/0 0.303
 Chemotherapy (yes) 1 (1.8) 45 (2.2) 0/0 0.838
 Radiotherapy (yes) 46 (83.6) 1699 (84.2) 0/0 0.911
Previous malignancy (yes), No. (%) 12 (22.6) 299 (14.8) 2/0 0.120

Cases: IBD patients with larynx carcinoma; controls: patients in the general population with larynx carcinoma derived from the NCR. 
Abbreviation: SCC, squamous cell carcinoma. 
aAccording to the 7th TNM edition.
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FIGURE 3. A, Laryngeal carcinoma survival curves. B, Laryngeal carcinoma survival curves after adjusting for TNM stage. aConfounder correction, 
including TNM stage.
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medication use were lacking, impeding analysis of the im-
pact of immunosuppressive medication on LC development. 
Moreover, the date of IBD diagnosis may be not completely re-
liable, as this was extracted from the PALGA database. Second, 
we used 3 different databases to collect all data, as there was 
not 1 database that contained all required data. Data from the 
IBDSL and NCR were collected prospectively, whereas data 
from our cases were collected retrospectively. Finally, the use 
of preconceived databases may result in missing parameters. As 
such, data on alcohol use are lacking.

In conclusion, we found no difference in survival be-
tween IBD patients with LC and the general LC popula-
tion. Moreover, immunosuppressive medication did not 
impact survival. Male sex was an independent risk factor 
for LC development in IBD patients. Elderly-onset IBD 
emerged as a risk factor for LC development, particularly 
in UC patients. Smoking and stricturing or penetrating di-
sease were independent risk factors in CD patients for the 
development of  LC. Based on our results, routine screening 
for LC is discouraged in IBD patients, as the LC incidence 
is low.
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