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Abstract

Background: Patients with inflammatory bowel disease (IBD) are at increased risk

of human papillomavirus (HPV) related cancers such as anal squamous cell carci-

noma. However, risk of non‐malignant HPV infection has never been systematically
studied in IBD. This study aims to assess the risk of genital warts (GW) in IBD

patients.

Methods: Using the Danish nationwide registries, we identified 49,163 patients

with IBD between 1996 and 2018 and matched them to 491,665 individuals from

the general population by age, sex, and HPV immunisation. Cumulative incidence

rates for GW in IBD and non‐IBD patients were calculated by age. Cox proportional
regression analysis was used to calculate hazard ratios (HR) for GW in IBD

compared to matched population and in Crohn's disease (CD) compared to ulcer-

ative colitis (UC). We undertook subgroup analysis for risk of GW by sex, year of

IBD diagnosis, contraceptive exposure and IBD treatment exposure.

Results: The fully adjusted HR for GW in IBD patients compared to the matched

non‐IBD population was 1.33 (95% CI: 1.19–1.49) and 1.13 (95% CI: 1.01, 1.27) in

CD as compared to UC. This increased risk was particularly observed in female (HR:

1.54, 95% CI: 1.33–1.79) over male (HR: 1.14, 95% CI: 0.97–1.34) IBD patients, but

was also found across all periods of diagnosis with IBD, regardless of contraceptive

treatment exposure, and also seen in IBD patients who had never been exposed to

immunosuppressive treatment (HR: 1.33, 95% CI: 1.19–1.49).

Conclusion: In this nationwide, population‐representative cohort study, we

observed a 33% increased risk of GW in patients with IBD compared to the matched

population and a 13% increased risk of GW in CD compared with UC. This risk was

particularly increased in female over male IBD patients and seen independent of

IBD treatment exposure.
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INTRODUCTION

Inflammatory bowel disease (IBD), commonly diagnosed as either

Crohn's disease (CD) or ulcerative colitis (UC), is an immune medi-

ated inflammatory disorder of the mucosa of the gastrointestinal

tract that affects millions of people worldwide and over 50,000

people in Denmark alone.1 IBD patients suffer from a range of

symptoms due to inflammation, which can affect any part of the

bowel and vary in disease severity. IBD sufferers are additionally at

increased risk of multiple complications and co‐morbidities. Among
these is an increased risk of human papillomavirus (HPV)‐associated
cancers, including cervical and anal squamous cell carcinomas.2,3

Common forms of benign HPV disease include genital warts

(GW). These anogenital lesions are typically caused by HPV types 6

and 11.4 GW are common in the general population with a large

population‐based survey suggesting approximately 10% of women5

and 8% of men6 in Denmark report a previous infection causing GW.

Over the last 2 decades there has been an increasing prevalence

of IBD around the world,1 necessitating a better understanding of the

underlying risks of the disease. The evidence for the risk of devel-

oping GW in IBD is largely limited to case reports and case‐series
studies of a small number of patients treated with TNF‐α in-

hibitors.7,8 These studies yield no conclusive results and do not

explore the impact of immunosuppressive medication on the risk of

developing GW or the risk of GW by IBD subtype. No other

nationwide, population‐representative cohort study exploring the

risk of GW in patients with IBD has previously been undertaken.

Therefore, in this population‐based cohort study, we investigated the
risk of developing GW in patients with IBD compared to a matched

non‐IBD population.

MATERIALS AND METHODS

Study population

The Danish National Patient Registry (NPR), established in 1977

contains information on all admissions to hospital wards in Denmark

and since 1995 has also included information on all outpatient and

emergency room visits. This registry can be individually linked using a

unique civil registration number to the Civil Registration System,

which contains up‐to‐date information on vital status (dead or alive),
sex at birth, date of birth, date of death, and dates of immigration or

emigration for all persons resident in Denmark. These registries are

used to identify IBD patients and the non‐IBD population.

We identified patients with CD and UC in the NPR using the

International Classification of Diseases (ICD) codes (ICD‐8 codes

56308‐09 and ICD‐10 codes K50 for Crohn's disease; ICD‐8 codes
56319 and 56904 and ICD‐10 code K51 for UC). All individuals over
18 years of age, diagnosed with IBD from January 1996 to January

2019 were included in the analysis if they had a minimum of two

diagnoses in the NPR, or one long hospital stay (>7 days) related to
an IBD diagnosis. Where more than one IBD subtype was recorded in

the NPR, final subtype was assigned according to the most recent

diagnosis of IBD. To generate a cohort for comparison, we randomly

selected 10 individuals from the Civil Registration System, matched

to the corresponding CD and UC patient for sex at birth, age (birth

within a year of IBD patient) and HPV vaccination status. All in-

dividuals in the matched group were required to have no previous

history of IBD diagnosis.

Cases of genital warts

Cases of GW were identified using a combination of the NPR and the

Danish Prescription Registry (DPR) which contains individual‐level
information on all prescriptions redeemed at outpatient pharmacies

in Denmark. The majority of GW presentations occur in the primary

care setting with these diagnoses captured through prescription of

GW medications via the DPR. ICD‐10 codes A63.0A‐D and ICD‐8
code 09990 were used to identify GW diagnoses in the NPR. Podo-

phyllotoxin is the first‐line treatment for GW in Denmark and in

order to identify cases diagnosed in primary care, Anatomical Ther-

apeutic Chemical (ATC) codes D06BB04 (podophyllotoxin) and

D06BB12 (sinecatechins) were used to identify GW specific treat-

ment from the DPR.

HPV vaccination

HPV immunisation was identified using the Vaccination Registry,

which provides a record of all vaccines administered since 2000 (i.e.,

6 years prior to licensure of the first HPV vaccine), including those

administered outside of the routine vaccination programme. Three

doses of HPV vaccination received within 12 months, or 2 doses

received within 13 months are recommended for individuals aged

≥15 years and <15 years, respectively.9 In the Danish vaccination

Key summary

Established knowledge on this subject

� There is an increased risk of HPV‐associated cancers in
inflammatory bowel disease (IBD) however, the risk of

HPV‐associated benign disease in IBD has never been

explored in a population‐based cohort.

Significant and/or new findings of this study

� We find a significantly increased risk of genital warts

(GW) in Danish IBD patients compared to a matched

Danish non‐IBD population and in CD compared to ul-

cerative colitis (UC).

� There is a particularly increased risk of GW observed in

female over male IBD patients and among all IBD pa-

tients, independent of IBD treatment exposure.
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program, mainly Gardasil® and Gardasil9® have been used. Both of

these vaccines provide protection against HPV types 6 and 11, which

account for 90% of GW. All individuals fully vaccinated at baseline

were excluded. Individuals not vaccinated at baseline, who were later

immunised, were censored from analysis after receiving their final

dose of the HPV vaccine.

Treatment exposure in inflammatory bowel disease

Individual‐level information on treatment exposure in IBD was

extracted from the DPR and NPR. Patients exposed to TNF‐α an-
tagonists were identified using NPR codes for biological therapies

(BOHJ18A) and DPR ATC codes (L04AB01, L04B02 and L04AB04).

Those exposed to thiopurines were identified by ATC codes

(L04AX01, L01BB02 and BWHB83). Oral (H02AB) or topical

(A07EA01, A07EA02 and A07EA06) corticosteroids and 5‐ASAs
(A07EC01/2) prescriptions are also available from the DPR (Sup-

plementary material, Table 1). IBD patients never receiving these

therapies were classified in the no immunosuppressive treatment

group. Exposure time of patients to each treatment group was

calculated as time‐varying in our analyses. Since patients switch from
one medication to another over time, each patient may contribute to

multiple exposure groups sequentially, in a unidirectional way (step

up hierarchy: corticosteroids to thiopurines to biologics) with pa-

tients on combination therapies only contributing time to the most

escalated treatment only.

Statistical analysis

We followed all individuals from baseline until first GW diagnosis,

death, emigration, vaccination against HPV, reaching 70 years of age

or 31 December 2018 (end of follow‐up); whichever came first. We
considered the first episode of GW to be the first NPR diagnosis or

DPR prescription collection (described above) from baseline. To

consider only incident cases of GW following IBD diagnosis, those

with a diagnosis of, or prescription treatment for GW in the year

before baseline were excluded. Time to event was calculated from

point of cohort entry to first GW event, using age (in years) as the

underlying timescale.

We used Kaplan–Meier estimator to calculate the cumulative

incidence for GW in IBD patients, compared with the matched non‐
IBD population, as well as for CD and UC, and males and females

(with and without IBD). Due to the very small number of diagnoses of

GW in children with IBD and diagnoses of GW in elderly patients

with IBD, we undertook both left and right censoring, excluding pa-

tients <18 years and those >70 years of age. Cox proportional

regression analysis was undertaken to calculate hazard ratios (HR)

and their corresponding 95% confidence intervals (CI) for GW in IBD

patients compared to the matched population, CD compared with UC

patients and undertook sub‐group analyses by sex, contraceptive

medication exposure, year of IBD diagnosis and IBD treatment

exposure, adjusting for these confounders where appropriate. We

used DPR prescriptions of oral and topical hormones and contra-

ceptive devices to adjust for contraceptive medication exposure

(ACT codes G03AA/B, progestogens and estrogens; G03AC/D, pro-

gestogens only and emergency contractive; and G02BA, intrauterine

contraceptive devices; Supplementary material, Table 2). Interaction

within co‐variate groups was calculated using t‐tests or F‐tests and
considered significant if p < 0.05. All analyses were undertaken in

SAS statistical software version 9.4 (SAS Institute, Cary, NC).

Sensitivity analysis

Due to the likelihood of more regular perineal examinations under-

taken in IBD patients compared to the matched cohort, we assessed

the potential for detection bias of GW in IBD patients. We first

assessed the percentage of diagnoses coming from DPR records in

the IBD population compared to the matched population and un-

dertook a chi‐squared test for significance. To assess the potential
impact of the unmeasured detection bias, we calculated the E‐value
for the HR of GW in IBD compared with non‐IBD. The E‐value is
the minimum strength of association between a variable and the

outcome that an unmeasured confounder (e.g. increased hospital

visits) might be contributing to an observed estimate, following

adjustment for known confounding factors. Higher E‐values indicate
that the unmeasured confounding would need to be substantial to

explain the observed association.10

RESULTS

We identified 49,163 individuals aged 18–70 years and diagnosed

with IBD (68.2% UC, 31.8% CD) between 1996 and 2018 and

matched them to 491,665 non‐IBD individuals. The majority (86%) of
IBD diagnoses were in patients <60 years old and 75.4% of all IBD

patients included were diagnosed between 2003 and 2018 (Table 1).

Most GW diagnoses for both IBD and matched cohort were identified

via the DPR with 75.4% of total GW diagnoses identified from pri-

mary care prescriptions (Supplementary material, Table 3).

The cumulative incidence of GW in those with IBD and the

matched population is shown in Figure 1. Throughout the follow‐up
period, those with IBD had a consistently higher incidence of GW

than their non‐IBD counterparts. Figure 2 shows the cumulative

incidence for GW in CD and UC patients and the matched non‐IBD
cohort. Cumulative incidence in patients with CD was consistently

higher than in patients with UC and this was also seen in female IBD

patients compared with males (Figure 3).

Table 2 shows the HR for GW in the IBD, CD and UC patients

compared to the matched population and subgroup analysis by sex,

year of cohort entry, contraceptive exposure and IBD treatment

exposure. The crude HR for GW in IBD compared to the matched

population is 1.31 (95% CI: 1.24–1.39) and after adjusting for year of

diagnosis, sex, contraceptive exposure and IBD treatment exposure,
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the HR of GW in IBD remained increased at 1.33 (95% CI: 1.19–1.49)

compared with the non‐IBD population. CD patients have an

increased hazard for GW with HR 1.45 (1.32–1.58) compared with

the matched population. This was higher than the HR for GW in UC

at 1.24 (95% CI: 1.15–1.33) and direct comparison of GW in CD to

UC patients using Cox proportional regression analysis showed a

significantly increased risk of GW in CD (adjusted HR:1.13, CI: 1.01,

1.27; Table 3).

Female IBD patients had an adjusted HR for GW of 1.54 (95% CI:

1.33–1.79) compared to matched female patients, significantly higher

than that seen in male IBD patients (adjusted HR: 1.14, 95% CI: 0.97–

1.34) compared to the matched male population. An increased

adjusted HR for GW was seen in all IBD patients compared with the

matched population regardless of year of diagnosis (1996–2002 HR:

1.21, 95% CI, 1.05–1.39; 2003–2010 HR: 1.39, 95% CI: 1.23–1.57;

2011–2018 HR: 1.39, 95% CI: 1.18–1.64). Furthermore, an increased

HR of GW in IBD was seen across all treatment groups, compared to

the matched population. The HR of GW was numerically higher in

IBD patients treated with thiopurines (adjusted HR: 1.50, 95% CI:

1.34–1.67) than other medication groups, and the adjusted HR for

GW was lowest among IBD patients treated only with corticosteroids

or 5‐ASAs (1.19, 95% CI: 1.10–1.30). Of note, the adjusted HR for

GW in IBD patients was also increased in those not treated with any

immunosuppressive therapies (HR: 1.33, 95% CI: 1.190–1.49)

compared with matched individuals.

Among those with IBD, 78.9% of GW diagnoses came from a

recorded DPR prescription, compared with 84.2% of GW diagnoses

in the matched population (Supplementary material, Table 3) and this

difference was of borderline significance (p = 0.05). E‐value calcula-
tion indicated that the observed HR for GW in the IBD population,

compared to the matched population of 1.33 (95% CI: 1.19–1.49)

could be explained by an unmeasured confounder associated with

both IBD and GW with a HR of at least 1.98. An unmeasured

confounder associated with both the exposure and the outcome with

a HR of at least 1.89 would lead us to consider this result non‐
significant by moving the confidence interval to include the null.

DISCUSSION

In this population‐based cohort study of over 491,665 IBD pa-

tients, we observed a 33% increased risk for GW in IBD patients

compared with their matched counterparts and this was particu-

larly seen in female over male IBD patients. We additionally

observed a 13% increased risk for GW in CD patients compared

with UC patients. There was an increased risk for GW in all IBD

patients, independent of treatment exposure (including IBD pa-

tients never exposed to immunosuppressive therapy) compared to

the matched population.

Although this is the first cohort study exploring non‐malignant
anogenital HPV disease in IBD, our finding of an increased risk of

GW in IBD patients is supported by evidence of a similarly increased

risk for high‐risk HPV in IBD. Rungoe et al. identified an increased risk
of high‐grade lesions in female patients with UC (IRR: 1.12, 95% CI:

1.01–1.25) and CD (IRR: 1.28, 95% CI: 1.13–1.45) in a Danish nation-

wide cohort study2 and an increased risk of HPV associated anal

squamous cell carcinoma (SCC) in IBD has been identified elsewhere,

including in population studies from England, Finland and the UK.11–13

The increased risk of GW in Crohn's disease compared to UC,

which we observe even after adjusting for treatment exposure, is also

in keeping with findings from several others studies investigating the

risk of high‐risk HPV infection of the cervix, where CD is commonly

found to be the unfavourable IBD subtype for persistent HPV

infection.2,14,15 HPV‐associated anal SCC is also consistently more

strongly associated with CD subtype than UC,13,16 however these

findings may be confounded by the increased risk of anal SCC in the

context of anal fistulating disease in CD compared with UC, where

disease activity is limited to the colon. This may also be the case in

our findings.

TAB L E 1 Baseline characteristics of study population,
inflammatory bowel disease (IBD) and matched, non‐IBD
population aged 18–70 years in Denmark (1996–2018)

IBDa population
Matchedb

population

N % N %

All 49,163 100.0 491,665 100.0

Sex

Female 25,863 52.6 258,627 52.6

Male 23,300 47.4 233,038 47.4

IBD subtypec

Crohn's disease 15,651 31.8 156,524 31.8

Ulcerative colitis 33,512 68.2 335,141 68.2

Age group

18–39 26,061 53.0 260,646 53.0

40–59 16,154 32.9 161,503 32.8

60–70 6948 14.1 69,516 14.1

Year of cohort entry

1996–2002 12,101 24.6 121,013 24.6

2003–2010 17,191 35.0 171,912 35.0

2011–2018 19,871 40.4 198,740 40.4

Abbreviation: IBD, inflammatory bowel disease.
aPatients with a minimum two diagnoses with IBD according to

International Classification of Diseases (ICD) eight and tenth edition

codes identified within the Danish National Patient Registry (NPR) from

1977 to 1995.
bMatched for sex at birth (female or male), age (birth within 1 week of

index), and vaccination status (3 doses of either Gardasil® or

Gardasil9® received within 12 months, or 2 doses received within

13 months for individuals aged ≥15 years and <15 years, respectively
was considered vaccinated).
cIn cases where more than one IBD subtype is recorded (Crohn's disease

and ulcerative colitis), subtype is assigned according to last recorded

subtype in the (NPR).
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Female patients with IBD appear at particularly increased risk

of GW compared with their matched counterparts with a 54%

increased risk of GW. This observation is in keeping with findings

from a cohort study exploring the risk of GW in renal transplant

recipients in a Denmark17 where an almost 5‐fold increased risk

of GW was found among female renal transplant recipients and

����

����

����

����
��

������� ���

�� ��
�����������

��  � !�

 !
"
!#
�$
%&
��
%'
(%
)�
'(
��
*+
�,
-

F I GUR E 1 Kaplan–Meier survival analysis curves for cumulative incidence of genital warts (GW) at age 18–70 years from 1996 to 2018 in
Danish IBD patients and matched non‐IBD population*. Cumulative incidence for GW in IBD compared to the matched non‐IBD calculated

using Kaplan–Meier. CD, Crohn’s disease; GW, genital warts; IBD, inflammatory bowel disease; UC, ulcerative colitis. *Censoring outcomes for
IBD population: Attained age 70 years = 6411; Emigration or death = 3986; HPV vaccination = 550; End of study period follow‐up = 36,801.
Event outcomes for IBD population: GW diagnosis = 298; GW treatment prescription = 1117. Censoring outcomes for matched population:
Attained age 70 years = 67,856; Emigration or death = 35,598; HPV vaccination = 4548; End of study period follow‐up = 370,309. Event

outcomes for matched population: IBD diagnosis = 2549; GW diagnosis = 1703; GW treatment prescription = 9094
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F I GUR E 2 Kaplan–Meier survival analysis curves for cumulative incidence of genital warts (GW) at age 18–70 years from 1996 to 2018 in
Danish Crohn's disease patients and ulcerative colitis patients. Cumulative incidence for GW in IBD compared to the matched non‐IBD
calculated using Kaplan–Meier. CD, Crohn’s disease; GW, genital warts; IBD, inflammatory bowel disease; UC, ulcerative colitis
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test for interaction showing this to be more pronounced than in

males (p < 0.01). An increased risk for HPV‐related anal SCC

diagnosis is also seen for female patients with IBD. In a direct

comparison of female IBD patients to their male conterparts,

Wewer et al. found a 65% increased risk of HPV‐related anal SCC
in a cohort of Danish CD patients (HR: 1.65, 95% CI: 1.20–

1.72).18

We observed an increased risk of GW in IBD patients not

treated with any class of immunosuppressive medication compared

to their matched non‐IBD counterparts, and these findings are in

keeping with a case‐control study by Handisurya and colleagues

who investigated the risk of GW in 109 IBD patients and found no

increased risk for low‐risk anogenital HPV infection in IBD pa-

tients treated with TNF‐α inhibitors compared to those receiving

alternative (thiopurines) or no treatment.19 Previous cohort studies

assessing the risk of persistent high‐risk HPV infection in IBD have

shown an increased risk of cancer in this patient group even in the

context of no exposure to immunosuppressive treatment, and in

the years preceding diagnosis with IBD.2,20 This supports our ob-

servations which indicate that the increased risk of GW seen in

IBD may not be due to treatment with immunosuppressive medi-

cation alone, but may be the result of the underlying chronic

inflammation which is seen IBD itself. This is further supported by

our observation in this work that those treated only with anti‐
inflammatories such 5‐ASAs or with topical/oral corticosteroids

have a numerically lower HR for GW (HR: 1.19, 95% CI: 1.10,

1.30) than those with IBD who are untreated (HR: 1.33, 95% CI:

1.19, 1.49).

Strengths and limitations

The primary strength of this study is the population‐representative
cohort study design combining data from several nationwide regis-

tries. Therefore the reliability of outcomes such as GW diagnosis are

not affected by recall bias or incomplete data that are commonly

found in survey studies or administrative health database cohorts.

IBD diagnoses identified via the NPR in this study have previously

been assessed against histological records and found to be highly

valid.21 We were also able to match IBD patients to a random se-

lection of the general population by age, sex, and vaccination against

HPV. This is particularly important due to HPV infection being highly

age dependent, and HPV vaccination being highly effective for

immunisation against almost all GW disease. The potential limitations

of this study include the risk of detection bias for GW in our IBD

cohort, with IBD patients being more likely to have regular clinical

contact and undergo a perineal examination as part of that contact.

There was borderline significant difference in the percentage of di-

agnoses coming from prescriptions, with IBD patients having a higher

number of clinically recorded GW diagnoses than the matched pop-

ulation. Using the E‐value, however we estimated that the observed
HR of 1.31 for GW in IBD versus non‐IBD could be explained by a

potential confounder (e.g., increased detection) associated with IBD

and GW diagnosis with HR of 1.95, or at least 1.79 for our findings to

be considered insignificant. Although it is therefore possible, we do

not consider it likely that detection bias alone would be able to fully

explain the strength of association of the results. Another potential

limitation is the lack of information on smoking, which is known to
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F I GUR E 3 Kaplan–Meier survival analysis curves for cumulative incidence of genital warts (GW) at age 18–70 years from 1996 to 2018 in

Danish female IBD patients, male IBD patients, matched female population, and matched male population. Cumulative incidence for GW in IBD
compared to the matched non‐IBD calculated using Kaplan–Meier. CD, Crohn’s disease; GW, genital warts; IBD, inflammatory bowel disease;
UC, ulcerative colitis
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TAB L E 2 Hazard ratio for the diagnosis or treatment prescription for genital warts (genital warts event) in inflammatory bowel disease
(IBD) compared to matched non‐IBD population, Denmark (1996–2018)

Variable
GW events
(N)

Crude HR (95%
CI) p‐value

Partially adjusted HRa

(95% CI) p‐value
Fully adjusted HRb

(95% CI) p‐value

Total 1415 1.31 (1.24,

1.39)

1.31 (1.24, 1.39) 1.33 (1.19, 1.49)

Sex

Female 729 1.49 (1.38,

1.61)

<0.0001 1.49 (1.38, 1.61) <0.0001 1.54 (1.33, 1.79) <0.0001

Male 686 1.16 (1.07,

1.26)

1.16 (1.08, 1.26) 1.14 (0.97, 1.34)

Contraceptive use

Yes 1.42 (1.31,

1.55)

0.022 1.43 (1.31, 1.55) 0.008 1.46 (1.28, 1.66) 0.007

No 1.25 (1.16,

1.34)

1.22 (1.14, 1.31) 0.008 1.25 (1.11, 1.41)

Year of cohort entry

1996–2002 463 1.20 (1.09,

1.32)

0.060 1.20 (1.09, 1.32) 0.061 1.21 (1.05, 1.39) 0.069

2003–2010 717 1.38 (1.28,

1.49)

1.38 (1.27, 1.49) 0.061 1.39 (1.23, 1.57)

2011–2018 235 1.38 (1.20,

1.58)

1.38 (1.20, 1.58) 0.061 1.39 (1.18, 1.64)

IBD treatment exposure

No immunosuppressive

treatment

330 1.34 (1.20,

1.50)

<0.0001 1.35 (1.21, 1.50) <0.0001 1.33 (1.19, 1.49) <0.0001

Corticosteroids (oral/topical)

or 5‐ASA
577 1.20 (1.11,

1.31)

1.20 (1.11, 1.31) <0.0001 1.19 (1.10, 1.30)

Thiopurines 313 1.54 (1.38,

1.73)

1.51 (1.35, 1.69) <0.0001 1.50 (1.34, 1.67)

Biologicals 195 1.29 (1.12,

1.49)

1.33 (1.16, 1.54) <0.0001 1.32 (1.15, 1.53)

Note: Hazard ratios calculated using Cox proportional regression analysis for incidence of GW in those diagnosed with IBD compared to the matched

non‐IBD population.

Abbreviations: GW, genital warts; HR, hazard ratio; IBD, inflammatory bowel disease.
aPartial adjustment ‐ adjusted for year of entry and sex, where relevant.
bFull adjustment ‐ adjusted for year of entry, sex, contraceptive exposure, and IBD treatment exposure, where relevant.

TAB L E 3 Hazard ratio for the diagnosis or treatment prescription for genital warts (genital warts event) in Crohn's disease (CD)
compared to ulcerative colitis (UC), Denmark (1996–2018)

GW events (N)

Crude HR (95% CI) Partially adjusted HRa (95% CI) Fully adjusted HRb (95% CI)CD patients UC patients

568 847 1.16 (1.04, 1.29) 1.17 (1.06, 1.31) 1.13 (1.01, 1.27)

Note: Hazard ratios calculated using Cox proportional regression analysis for incidence of GW in those diagnosed with IBD compared to the matched

non‐IBD population.

Abbreviations: GW, genital warts; HR, hazard ratio; IBD, inflammatory bowel disease.
aPartial adjustment ‐ adjusted for year of entry and sex, where relevant.
bFull adjustment ‐ adjusted for year of entry, sex, contraceptive exposure, and IBD treatment exposure, where relevant.
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impact the risk of chronic infection with HPV and is less common in

UC patients, but more common in CD patients, compared with the

general population.22,23 This is unlikely to be a systematic cause of

bias for our overall analysis of IBD compared to the matched general

population, or be a contributor to the increased HR for GW in CD as

directly compared to UC observed in this study.

CONCLUSION

In this nationwide, population‐representative cohort study, we

observed an overall 31% increased risk of GW in patients with IBD

compared to matched population and a 13% increased risk of GW in

CD compared to UC. This increased risk was particularly high in

female IBD patients and observed independent of treatment

exposure.
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