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Risk of Cervical Cancer in Inflammatory Bowel Disease:
A Meta-Analysis of Population-Based Studies
Simran Mann, MBBS, BSc1, Tine Jess, MD, DMSci2,3, Kristine Allin, MD, PhD2,3 and Rahma Elmahdi, MD, PhD2

INTRODUCTION: There is increased risk of severalmalignancies in inflammatory bowel disease (IBD). However, evidence

regarding risk of cervical cancer in IBD is conflicting. We aimed to investigate the risk of cervical cancer

in IBD by undertaking a systematic review and meta-analysis of unselected, population-based studies.

METHODS: MEDLINE, EMBASE, andCochrane Librarywere searched usingMedical SubjectHeading terms, and2

reviewers independently screened results. Pooled hazard ratios (HRs) were calculated using random

effects model meta-analysis for risk of cervical cancer in IBD. Subgroupmeta-analysis was undertaken

to assess risk of cervical cancer by IBD subtype (Crohn’s disease and ulcerative colitis), treatment

exposure, and grade of lesion.

RESULTS: Wescreened1,393articles to identify5population-basedstudies, including74,310patientswith IBDand

2,029,087 reference patients, across 5 different countries. Pooled random effectsmodel meta-analysis of

these studies did not show statistically significant increased risk for cervical cancer in IBD compared with

reference populations (HR: 1.24; 95% confidence interval [CI]: 0.94–1.63). Meta-analysis by grade of

lesion showed increased risk of low-grade cervical lesions (HR: 1.15; 95% CI: 1.04–1.28). Meta-analysis

by disease subtype indicated no statistically significant increased risk in Crohn’s disease (HR: 1.36; 95%

CI: 0.83–2.23) or ulcerative colitis (HR: 0.95; 95% CI: 0.72–1.25) or in patients treated with antitumor

necrosis factor (HR: 1.19; 95% CI: 0.64–2.21) or thiopurines (HR: 0.96; 95% CI: 0.60–1.50).

DISCUSSION: This meta-analysis of high-quality, unselected population-based studies shows no statistically

significant increased risk of cervical cancer in patients with IBD. There is, however, increased risk of

low-grade cervical lesions compared with the general population.

SUPPLEMENTARY MATERIAL accompanies this paper at http://links.lww.com/CTG/A847

Clinical and Translational Gastroenterology 2022;13:e00513. https://doi.org/10.14309/ctg.0000000000000513

INTRODUCTION
Crohn’s disease (CD) and ulcerative colitis (UC) are associated
with an increased risk of gastrointestinal and extraintestinal
malignancies (1,2) due to chronic inflammation and exposure to
long-term immunosuppressive treatments, which can predispose
to abnormal cell proliferation (3,4). Immune dysregulation in
the context of chronic infection can also promote persistence
of oncogenic infectious agents, such as human papillomavirus
(HPV) (3,5). The evidence for the increased risk of persistent
HPV infection in inflammatory bowel disease (IBD) patients on
immunosuppressive therapies is supported by that seen in other
immunosuppressive states, including human immunodeficiency
virus infection, and immunosuppression after organ trans-
plantation (5–7). There is, however, conflicting evidence for risk
of cervical cancer in patients with IBD (8–10).

Population screening for cervical cancer entails cervical Papani-
kolaou (Pap) smear tests for abnormal cytology and/or HPV colo-
nization (11). An increased risk of cervical cancer in IBD due to
predisposition to persistentHPV infection is assumed,with increased
surveillance for HPV infection in patients with IBD and targeted
efforts to increaseHPV vaccination uptake in this patient group. The
EuropeanCrohn’s andColitis guidelines recommend2smearswithin
the first year of IBD diagnosis and annual screening thereafter (12).
This is supported by recent literature, advising reduced interval
screening in immunosuppressed, high-risk groups including patients
with IBD,organ transplant recipients, andhuman immunodeficiency
virus-positive patients (13–15).On the other hand, theBritish Society
of Gastroenterology states that there is insufficient evidence to sup-
port increased screening for patientswith IBD and instead encourage
participation in routine screening with the general public (16).
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A 2015 meta-analysis exploring the risk of cervical cancer in
patients with IBD treated with immunosuppressive therapy
found an increased risk in those treated with thiopurines (odds
ratio [OR]: 1.34; 95% confidence interval [CI]: 1.23–1.46) (17).
This article, however, only identified 8 studies of mixed meth-
odologies and used highly selected study populations (only those
with severe IBD expression) (18,19). In addition, although the
authors included good quality studies and adjusted for con-
founders, only patients with immunosuppressant exposure were
included in their meta-analysis.We have, therefore, undertaken a
systematic review and meta-analysis of high-quality, population-
based studies exploring the risk of cervical cancer in unselected
IBD patient cohorts.

METHODS
Search strategy

InMay2021, a systematic search of the literaturewas performedon
MEDLINE, EMBASE, and Cochrane Library. Along with subject
headings, search terms were used as follows: (inflammatory bowel
disease OR IBD OR Crohn’s disease OR CD or Crohn* or ulcer-
ative colitis OR UC) AND (cervical ca* OR (cervical or cervix) adj
(cancer or dysplas*)OR cervical intraepithelial neoplasiaORCIN).
See Table 1 (Supplementary Digital Content 1, http://links.lww.
com/CTG/A847) for full search strategy. Reference lists of included
articles were also manually searched for relevant articles.

Study eligibility

Studies comparing the relative risk of cervical cancer or dysplasia
in patients with IBD with the general population were included.
Eligible studies included patients diagnosed with IBDwhile living
in a specific region who could be followed up for a specific time
period and where the study population was representative of the
general IBD population. Studies were excluded if they used se-
lected populations from secondary and tertiary centers that are
not population-representative or selected IBD patients directly
from cervical screening databases, which do not account for pa-
tients who are not engagedwith screening programs, for example,
only patients receiving treatment for IBD. Outcomes could in-
clude relative or absolute risk of cervical cancer, dysplasia, or
intraepithelial neoplasia in IBD populations compared with ref-
erence populations. Studies were excluded if the outcome was not
clearly reported or if the sole outcomewasHPV infection without
abnormal cytology. Author names and institutions were cross-
referenced, and where multiple studies used the same cohort,
articles were excluded to avoid duplicated data with articles
reporting the most recent data used.

Study selection and data extraction

Articles were screened independently by authors SM and RE, and
any discrepancies were resolved by K.A. or T.J. See Figure 1 for a
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses flowchart detailing the screening process.

We extracted data from all studies included in the final analysis,
including primary outcome of interest, for example, relative risk
estimates for cervical cancer in patients with IBD. Other data
variables extracted include author, average patient age, Pap
screening ratio, publication year, study start and end dates, follow-
up time (in years, and where available, person-years), and number
of patients with IBD. We also extracted data on treatment expo-
sure, number of patientswithCDandUC, number of cancer events
by grade of lesion, number of cancer events in CD and UC, and

relative risk estimates for cancer inCDandUC, comparedwith the
reference population, where available.

Study quality was assessed using the Newcastle-Ottawa Scale
with each study assigned a rating out of 9 (20) (Table 2). There was
a maximum of 4 points allocated to cohort selection, assessing the
representativeness of the IBD andnon-IBD cohorts, ascertainment
of IBD, and demonstration that cervical cancer was not present
before IBD diagnosis. Up to 2 points were allocated for compara-
bility of the cohorts, assessing whether controls were matched by
age, region, and socioeconomic categories. Up to 3 points were
allocated for the method of identifying cervical cancer cases and
follow-up.

Statistical analysis

Analyses were performed using R version 3.6.2 (R Studio using
“meta” and “metfor” packages). For articles eligible for meta-
analysis, we calculated a pooled hazard ratio (HR) for risk of cer-
vical cancer in IBD. We used the overall HR or analogous relative
risk estimate (21) and 95% CI presented for each study and cal-
culated standard errors from 95% CIs to undertake a random ef-
fects model (REM) meta-analysis using the generic inverse
variance method with x2 used to calculate variance. Where avail-
able, we used adjusted relative risk estimates presented for each
study.Where the relative risk estimate of cervical cancer in IBDwas
not reported, we assumed participants with both CD and UC to
represent the same population in a given study and combined the
relative risk estimates presented for CD and UC, along with their
respective standard errors to calculate a pooled IBD risk estimate
with a 95% CI. We undertook REM meta-analysis of study esti-
mates because of an a priori assumption of the presence of both
interstudy and intrastudy heterogeneity. Subgroup meta-analysis
was undertaken for risk of cervical cancer by IBD subtype (CD or
UC), risk of low-grade and high-grade lesions, and treatment ex-
posure, where these data were available. Meta-regression was un-
dertaken for the year of publication, ratio of Pap screening in IBD
and non-IBD populations, duration of study follow-up (in years),
and average age of study participants. Sensitivity analyses were
undertaken to exclude low-quality studies, using a Hartung-
Knapp-Sidik-Jonkman estimator in the place of DerSimonian-
Laird for variance. Publication bias was evaluated using visual
inspection of a funnel plot for the degree of asymmetry. Analyses
were performed inR, using the “metagen” and “metabin” functions
in “meta”x and “metafor”y packages (22,23).

RESULTS
Search results and study selection

Our initial search yielded 1,738 articles or 1,393 after removal of
duplicate records.After title and abstract screening, 46 articleswere
included and a further 3 identified from reference lists. Forty-nine
articles underwent full article screening, and according to the eli-
gibility criteria, 5 articles were identified for inclusion (24–28). The
included articles were unselected, population-based studies with a
pooled total of 74,310 patients with IBD and a total reference
population of 2,029,087 patients. The data in each study were
obtained from regional or national patient databases within their
respective countries: Canada, Denmark, Sweden, the Netherlands,
and the United Kingdom (Table 1).

Study quality assessment

All 5 included studies scored between 7 and 9 on the Newcastle-
Ottawa Scale for quality assessment, indicating high-quality
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methodology, thedetails ofwhichare summarized inTable2.Rungoe
et al.andBernstein et al. bothmet all criteria in thequality assessment,
achieving a score of 9. Goldacre et al. scored 8, with 1 point deducted
for representativeness of the exposed cohort because this point was
awarded to other studies with a wide source population identified
from national databases, whereas the authors used data limited to a
region inOxford,UnitedKingdom.Goetgebuer et al. scored 7, with 1
point deducted for representativeness of the exposed cohort, because
the authors used the Dutch nationwide IBD biobank but only in-
cluded patients with data regarding cervical screening history, and 1
point for lack of demonstration that cervical cancer was not present
before IBDdiagnosis.Hemminki et al. scored7,with1pointdeducted
for theuse of an expectednumberof cancer cases in lieuof amatched,
nonexposed cohort and 1 point for the assessment of outcome using
the Swedish cancer registry, rather than direct diagnoses from the
hospital records which were used for identifying IBD cases.

Overall risk of cancer

All 5 studies identified for full article inclusion were judged eligible
for meta-analysis and their relative risk estimates were pooled to
present an overall HR of 1.24 (95% CI: 0.94–1.63; Figure 2), in-
dicating no significantly increased risk of cervical cancer in patients
with IBD. Tests for model heterogeneity showed x25 0.0531, I25
60%, and P 5 0.04, which suggests mild-moderate heterogeneity
among the studies included. A Danish population study and a
Swedish population study had the greatest impact on the pooled
estimate, contributing a weight of 27.8% each to the pooled REM

HR. Both studies reported no increased risk of cervical cancer in
IBD (Rungoe et al. (28) HR: 1.08; 95% CI: 0.82–1.42; Hemminki
et al. (27) HR: 0.94; 95% CI: 0.71–1.23). Where absolute risk was
not directly reported by the authors, it was calculated by the overall
number of cervical cancer cases in the IBD population for each
study: This ranged from 0.12% in the study by Goldacre et al. to
7.29% in that by Goetgebuer et al.

Subgroup analysis

Four studies presented risk estimates for cervical cancer by CD and
UC (Figure 3). In CD, despite increased risk for cervical cancer
according to Goldacre et al. and Rungoe et al. (HR: 2.63; 95% CI:
1.12–5.29; HR: 1.53; 95%CI: 1.04–2.27 (26,28)), overall pooled risk
was not increased (HR: 1.36; 95% CI: 0.83–2.23). There were no
included studies that showed an increased risk of cervical cancer in
UC, with an overall HR of 0.95 (95% CI: 0.72–1.25).

Data on risk of cervical cancer by medical treatment and grade
of cervical cancer lesion were only available for 2 studies: Goet-
gebuer et al. and Rungoe et al. (25,28). Although Rungoe et al.
showed an increased risk for cervical cancer in treatment with
tumor necrosis factor alpha (TNF-alpha) inhibitors (HR: 1.65; 95%
CIs: 1.05–2.58), subgroupmeta-analysis of the 2 studies showed no
increased risk in patients with IBD treated with TNF-alpha in-
hibitors (HR: 1.19; 95% CIs: 0.64–2.21) or immunomodulators
(HR: 0.96; 95%CIs: 0.61–1.50; see Figure 1, SupplementaryDigital
Content 1, http://links.lww.com/CTG/A847). Subgroup meta-
analysis by grade of lesion showed an increased risk of low-grade

Figure 1. The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flowchart for the article screening process.
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Table 1. Characteristics of included studies

Study,

country Year

Study

period

Source

population

IBD cohort (n)
Mean

age at

inclusion

(yr)

Reference

cohort (n)

Reported relative risk

estimate (95% CI)

Overall incidence (%) and

incidence rate (per 100,000

pyrs) of cervical cancer

Adjusted

variables

NOS

study

qualitya
Overall

IBD CD UC IBD CD UC

Estimate

type

Patients

with IBD

Non-IBD

patients

Bernstein

et al.,

Canada (24)

2001 1998–1997 Patients in the

Manitoba region

of Canada

5,529 2,857 2,672 38.9 55,290 0.91

(0.28,

2.97)

Not

reported

Not

reported

IRR 0.054%

13.5 per

100,000

pyrs

Not reported Age, area of

residence, and

time period

9

Goetgebuer

et al.,

Netherlands

(25)

2021 2000–2016 Patients in the

Netherlands

identified from

Dutch nationwide

IBD bank

2,098 1,382 716 42 8,392 1.46

(1.07,

2.00)

Not

reported

Not

reported

HR 0.095%

8.55 per

100,000

pyrs

0.083%

7.50 per

100,000 pyrs

Age and year of

record

7

Goldacre

et al., UK

(26)

2008 1963–1999 Patients from the

Oxford region of

the United

Kingdom

12,117 5,127 6,990 45.2 457,071 2.30

(1.27,

4.15)

2.63

(1.12,

5.29)

1.91 (0.69,

4.24)

RR 0.15%

3.21 per

100,000

pyrs

0.052%

(expected

incidence)

1.44 per

100,000 pyrs

(expected)

Age, date of

earliest record,

and

urbanization

level

8

Hemminki

et al.,

Sweden (27)

2012 1964–2008 Patients in

Sweden identified

from a national

hospital

discharge register

27,158 12,886 14,272 Not

reported

[calculated

expected

number of

cases]

0.94

(0.71,

1.23)

0.89

(0.58,

1.31)

0.98 (0.67,

1.40)

SIR 0.21%

CD: 6.63 per

100,000

pyrs

UC: 6.37 per

100,000

pyrs

Not reported Age groups,

time period,

region, and

socioeconomic

status

7

Rungoe

et al.,

Denmark

(28)

2015 1979–2011 Patient in

Denmark

identified from a

national register

27,408 8,717 18,691 44.5 1,508,334 1.03

(1.08,

0.82)

1.53

(1.04,

2.27)

0.78 (0.53,

1.13)

IRR 0.20%

6.16 per

100,000

pyrs

0.20%

5.92 per

100,000 pyrs

Age, area of

residence, and

time period; no

history of IBD or

hysterectomy

9

aMaximum score 5 9.
CD, Crohn’s disease; CI, confidence interval; ERR, expected rate ratio; HR, hazard ratio; IBD, inflammatory bowel disease; IRR, incidence rate ratio; NOS, Newcastle-Ottawa Scale; pyrs, person years; SIR, standardized incidence
rate; UC, ulcerative colitis.
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Table 2. Newcastle-Ottawa assessment of study quality

Study

Assessment of quality of a cohort study—Newcastle-Ottawa Scale domain

Total NOS

score

(max. 9)

Selection Comparability Outcome

1.

Representativeness

of the exposed

cohort

2. Selection of the

nonexposed cohort

3. Ascertainment of

exposure

4. Demonstration

that outcome of

interest was not

present at the start

of the study

Total

(max. 4)

Comparability of

cohorts on the basis

of the design or

analysis (max. 2)

1. Assessment of

outcome

2. Was follow-up

long enough for

outcomes to occur?

3. Adequacy of

follow-up of

cohorts

Total

(max.

3)

Bernstein

et al. (24)

+ (a) Patients from

the University

of Manitoba

IBD Database

+ (a) 10:1 matching

with non-IBD

patients from

the Manitoba

Health

database

+ (a) At least 5

separate

physician

contacts and/

or hospitali

zations for an

IBD diagnosis

+ (a) Exclusion of

cancer

diagnoses that

occurred

before IBD

diagnosis

4 + (a) Study controls

for age and

sex

+ (b) Study controls

for postal area

of residence

+ (a) ICD-9-CM

codes used to

identify

diagnoses in

the Manitoba

Health

database

+ (a) 13 yr follow-up

(1984–1997)

+ (a) Complete

follow-up

3 9

Goetgebuer

et al. (25)

(b) Patients from a

Dutch

nationwide IBD

biobank (PSI)

with cervical

screening history

+ (a) 4:1 matching

with non-IBD

patients from a

cervical

screening

registry

(PALGA)

+ (a) Confirmed IBD

diagnosis

according to

the biobank

registry

(b) No

demonstration

that cervical

cancer was not

present before

IBD diagnosis

2 + (a) Study controls

for age and

sex

+ (b) Study controls

for

urbanization

level

+ (a) Coded

diagnoses

identified from

national

screening

+ (a) Median follow-

up of 13 yr

+ (a) Complete

follow-up

7

Goldacre

et al. (26)

(b) Patients from the

Oxford Record

Linkage Study

(ORLS) with ICD

codes for IBD or

celiac disease

+ (a) Reference

cohort from

ORLS coded

under

unrelated

hospital

admissions

+ (a) Confirmed IBD

diagnosis

according to

NHS statistics

data

+ (a) Exclusion of

cancer

diagnoses that

occurred

before IBD

diagnosis

4 + (a) Study controls

for age

+ (b) Study controls

for

urbanization

level

+ (a) Cancer

diagnosis

coded in

ORLS data

+ (a) Mean follow-

up of 8.5 yr for

the UC cohort

and 10.0 yr for

the CD cohort

+ (a) Complete

follow-up

4 8

Hemminki

et al. (27)

+ (a) Patients

identified from

the Swedish

Hospital

Discharge

Register with

confirmed

autoimmune

disease

(b) Expected

numbers of

cancer cases

calculated from

Swedish Cancer

Registry data

+ (a) Confirmed IBD

diagnosis

according to

Swedish

hospital

records

+ (a) Only includes

cancer

diagnoses

made after

IBD diagnosis

3 + (a) Study controls

for age and

sex

+ (b) Study controls

for region,

socioeco

nomic status,

comorbidity,

parity, and age

at first

childbirth

(b) Observed

number of

cancer

diagnoses in AI

patients

according to the

Swedish Cancer

registry

+ (a) Mean follow-

up of 32 yr

+ (a) Complete

follow-up

2 7
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squamous intraepithelial lesions (LSIL)with aHRof 1.15 (95%CIs:
1.04–1.28; Figure 4), largely because of the study by Rungoe et al.
which contributed a weight of 39.5% to the pooled estimate.
However, there was no statistically increased risk of high-grade
squamous intraepithelial lesions with a HR of 1.36 (95% CI:
0.97–1.90; Figure 4).

Meta-regression and Pap screening ratio

Meta-regression was undertaken for the year of publication, ratio
of Pap screening in patients with IBD compared with non-IBD
patients, duration of follow-up, and average age of population.
Year of publication, duration of follow-up, nor average age of
population was a predictor of individual study effect size for risk
of cervical cancer in IBD. The Pap screening ratio was found to be
a contributor to the variability seen in effect size, contributing
31% to heterogeneity seen; however, this was not to a statistically
significant level (P 5 0.21). Only 2 of the included studies
reported a Pap screening ratio: Rungoe et al. reported that IRR for
uptake of Pap screening compared with the reference population
was 1.06 (95% CI: 1.04–1.08) in patients with UC and 0.99 (95%
CI: 0.96–1.02) in patients with CD (28). Goetgebuer et al. pro-
vided the rawnumber of screening episodes in the IBDcohort and
the control cohort, giving a Pap screening ratio of 1.14 when
compared with the reference population (25).

Figure 2. Forest plot of REM meta-analysis of HRs for cervical cancer in
patients with IBD across included studies. HR, hazard ratio; IBD,
inflammatory bowel disease; REM, random effects model.

Figure 3. Forest plot of REM subgroup meta-analysis of HRs for risk of
cervical cancer in patients with IBD by IBD subtype. CD, Crohn’s disease;
HR, hazard ratio; IBD, inflammatory bowel disease; REM, random effects
model; UC, ulcerative colitis.T
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Sensitivity analysis and publication bias

The 2 studies with the lowest quality assessment score were by
Goetgebuer et al. (HR: 1.46; 95%CI: 1.07–2.00) andHemminki et al.
(HR: 0.94; 95% CI: 0.71–1.23), which contributed weights of 25.6%
and 27.8%, respectively, to the pooled summary estimate (25,27).
Exclusion of these 2 resulted in a pooled HR for cervical cancer in
IBD of 1.36 (95%CI: 0.78–2.40; see Figure 2, Supplementary Digital
Content 1, http://links.lww.com/CTG/A847). The use of Sidik-
Jonkman variance estimator for meta-analysis gave a HR of 1.25
(95% CI: 0.90–1.74; see Figure 3, Supplementary Digital Content 1,
http://links.lww.com/CTG/A847). Visual inspection of the funnel
plot did not show evidence for publication bias (see Figure 4, Sup-
plementary Digital Content 1, http://links.lww.com/CTG/A847).

DISCUSSION
This systematic review and meta-analysis included all unselected,
population-based studies investigating the risk of cervical cancer in
IBD. Based on a total of 74,310 patients with IBD and a total ref-
erence population of 2,029,087 patients, we found a numerically but
nonstatistically significant increased risk for cervical cancer in pa-
tients with IBD, pooled HR 1.24 (95% CI: 0.94–1.63). Subgroup
meta-analyses of the limited data available also showed no statisti-
cally significant increased risk by IBD subtype (CD or UC), nor any
evidence of increased risk with exposure to biological or thiopurine
therapies. However, analysis by grade of lesion showed a small but
significantly increased risk of LSIL in patients with IBD compared
with reference populations; HR 1.15 (95% CIs: 1.04–1.28).

Our findings are derived from population-representative cohort
studies; however, some smaller studies have provided conflicting
evidence for risk of cervical cancer in IBD. In a 2008 study of 40
female patients with IBD, the incidence of abnormal cervical cytol-
ogy compared withmatched, healthy controls was 42.5% versus 7%,
respectively (P, 0.001); additionally, patients with IBD were more
likely to have higher grade lesions (P, 0.001) (8), but these results
are based on a small studypopulationwith limited generalizability to
the general IBD population. Two studies published the subsequent
year indicated a small or statistically insignificant risk of cervical
abnormalities in female patients with IBD compared with controls,
including 1 study using data from the same Canadian-based IBD
cohort asBernstein et al. (9,10,29).This studydid report an increased

risk of cervical abnormalities in patients with CD (OR: 1.66; 95%CI:
1.08–2.54); however, this was limited to patients using oral contra-
ceptives, who were less likely to use barrier protection and therefore
more likely to be exposed to HPV (9).

An increased risk of cervical cancer in IBD has previously been
reported: In a 2013 Danish cohort study, Jess et al. reported a
systemic inflammatory response of 1.65 (95% CI: 1.10–2.37) for
cervical dysplasia in patientswith IBD, associatedwith young age at
diagnosis, smoking, 5-aminosalicylic acid exposure, and thio-
purine exposure (1). This study used data from Northern Jutland
and provided detailed analysis of cervical dysplasia in IBD, but it
was excluded from our meta-analysis because of duplicated data
withRungoe et al., whichuseda larger cohortwith longer follow-up
time (28). Our meta-analysis provides the most accurate estimate
to date of risk of cervical cancer in patientswith IBDby inclusion of
only high-quality studies with representative source populations.

A 2017 Korean population-based study found a systemic in-
flammatory response of 5.7 (95%CI: 2.4–11.1) for cervical cancer
in female UC patients with exposure to at least 1 form of medical
IBD treatment (30), and higher rates of HPV in patients with IBD
may be attributable to immune dysregulation or treatment-
induced immunosuppression (31,32). However, findings from
our analysis do not provide sufficient evidence for this treatment-
associated risk, according to the 2 studies included which
reported risk by treatment exposure. Although Rungoe et al.
provided a HR of 1.65 (95% CI: 1.05–2.58) for patients on TNF-
alpha inhibitors, Goetgebuer et al. foundno increased risk in these
patients and there was no overall pooled increased risk in patients
with exposure to immunomodulators (25,28).

Our subgroup meta-analysis by grade of lesion shows an in-
creased risk for LSIL, which was not seen for high-grade squa-
mous intraepithelial lesions, although only 2 studies provided
these data. This observed increased risk of LSIL may also reflect
increased participation of patients with IBD in national cervical
screening programs, which is supported by the data on screening
participation in our included studies. Increased Pap screening
frequency in patients with IBD would result in more frequent
incidental findings of low-grade lesions, which have not yet de-
veloped into higher grade lesions.

Our meta-analysis does not indicate a statistically significant in-
creased risk of cervical cancer in patientswith IBD, and therefore, our
evidence does not support a need for increased screening of patients
with IBD. Recent literature suggests that more targeted prevention
practices, particularly HPV vaccination, are required to reduce cer-
vical cancer risk in patients with IBD (33,34). However, our findings
indicate that patients with IBD already display greater uptake of
health services when compared with the general population, in-
cluding more frequent cervical screening. The 2 studies which pro-
vided a Pap screening ratio (25,28) come from Denmark and the
Netherlands, with source populations which are representative of the
general IBD population in each country and their participation in
screening services. However, the increased or comparable Pap
screening ratios found in these studies contradict that described in
recent literature, which suggests that patients with IBD are not ade-
quately screened for cervical cancer (35–37). It is likely that IBD
populations inDenmark and theNetherlands have a better uptake of
cervical screening than other IBD populations, who may have re-
duced access to comprehensive national screening programs. Given
that only 2 of our 5 included studies provided a Pap screening ratio,
further data are needed to adequately explore this factor and its
contribution to cervical cancer risk in patients with IBD.

Figure 4. Forest plot of REM subgroup meta-analysis of HRs risk of cervical
cancer in patients with IBD by grade of lesion. HR, hazard ratio; IBD,
inflammatory bowel disease; LSIL, low-grade squamous intraepithelial
lesions; HSIL, high-grade squamous intraepithelial lesions; REM, random
effects model.
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This study has some limitations. Because an inclusion criterion
for this systematic review is population-based studies, studies that
recruited patients with IBD from cervical screening registries,
secondary/tertiary care settings, or insurance databases were ex-
cluded.We therefore only included 5 studies, limiting our ability to
undertake subgroup analysis and meta-regression. We also only
had data from 4 countries in Europe and 1 Canadian cohort,
restricting the generalizability of our findings to other countries,
particularly those without free and easily accessible health care. All
studies included reported relative risk estimates compared with
age-matched reference populations, and several studies reported
and adjusted for screening frequency, urbanization, and socio-
economic status, allowing us to provide a highly reliable estimate
for risk of cervical cancer in IBD. However, we were unable to
control for HPV vaccination within our study population; because
many HPV vaccine programs were rolled out in the past 10–15
years and the most recent study period in our included studies
ended in 2016 (25), there were insufficient data for us to properly
assess the impact of HPV vaccination programs on cervical cancer
risk. We were also able to assess the risk of cervical cancer in CD
and UC and grade of lesion and explore the impact of medical
treatment exposure, but we were limited by availability of data
because only 2 studies reported on treatment exposure.

Findings from this meta-analysis of population-based studies
indicate no statistically significant increased risk of cervical
cancer or high-grade lesions in patients with IBD or in either
disease subtype (CD or UC) compared with the general pop-
ulation. However, we do identify increased risk of low-grade
intraepithelial lesions in patients with IBD.
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