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Background/Aims: To examine the association between use of oral contraceptive pills (OCPs) and the risk of developing
inflammatory bowel diseases (IBD), in a modern cohort. Methods: A prospective nested case-control study across sites in the
Asia-Pacific region was conducted; involving female IBD cases and asymptomatic controls. Subjects completed a questionnaire
addressing questions related to OCP use. Primary outcome was the risk of development of IBD of those exposed to OCP versus
non-exposure. Secondary outcomes were development of Crohn’s disease (CD) versus ulcerative colitis (UC), and whether
age of first use of OCP use may be associated with risk of IBD. Results: Three hundred and forty-eight female IBD cases (41%
CD, median age: 43 years) and 590 female age-matched controls were recruited. No significant association was found between
OCP use and the risk of IBD (odds ratio [OR], 1.65; 95% confidence interval, 0.77-3.13; P=0.22), CD (OR, 1.55) or UC (OR, 1.01).
The lack of association persisted when results were adjusted for age and smoking. IBD cases commenced OCP use at a young-
er age than controls (18 years vs. 20 years, P=0.049). Conclusions: In this large cohort of subjects from the Asia-Pacific region,
we found a modest but not significantly increased risk of developing IBD amongst OCP users. (Intest Res 2018;16:409-415)
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INTRODUCTION

The pathogenesis of IBD is suspected to be due to genetic
and environmental influences."” An association between
use of the oral contraceptive pill (OCP) with IBD has been
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suggested in case control, cohort studies and meta analyses;
these studies have predominantly included patient cohorts
of European descent.”® Proposed mechanisms that explain
the association include hormonal effects on intestinal per-
meability, the immune response, promotion of microvas-
cular thrombosis, as well as confounding effects of cigarette
smoking.”"*

In the decades since their first use, however, the composi-
tion of OCPs has transformed dramatically. The newer 3rd-
and 4th-generation OCPs contain far lower doses of the
hormone estrogen, which is thought responsible for many
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of the drug side effects.””" Similarly, the early generation

progestins levonorgestrel and norethisterone were derived
from testosterone and subsequently have been replaced by
progesterone and spironolactone derivatives; these develop-
ments have also contributed to changes in thrombosis risk."
These substantial changes to modern-generation OCPs
have modified their biological activities, which may have
abrogated their link with the development of IBD. The above
mentioned studies that did find a link, all were Western
studies that had patient recruitment predominantly prior to
the widespread use of modern OCPs.”® Furthermore, some
recent clinical studies have found no association between
OCP and the development of IBD.***** These studies were,

however, limited by small female sample sizes™***°
221,25

or inclu-
sion of males in the total analyses,
underpowering and inability to detect an association. Other
studies did not evaluate modern OCP formulations.”****°
None of these studies examined the use of OCP amongst
Asian IBD cohorts, whose susceptibility genes differ.””

We aimed, therefore, to examine whether the association
of IBD with OCP exists in a contemporary cohort of patients
using modern formulations of OCP. In addition, we proposed
to examine for the presence of this association amongst an

which may result in

Asia-Pacific cohort for the first time.

METHODS
1. Study Design

This prospective nested case-control study recruited
consecutive patients across sites in the Asia-Pacific region
recruited from 2011. The primary outcome was the risk of
development of IBD of those exposed to OCP prior to the de-
velopment of IBD versus non-exposure. Secondary outcome
measures were development of CD versus UC, and whether
duration of OCP use may be associated with the risk of IBD.

2. Study Population

Ambulatory cases and controls were prospectively col-
lected between 2011 and 2013 from the Asia-Pacific region
from the Asia-Pacific Crohn’s and Colitis Epidemiology
Study (ACCESS) cohort™* and the Sydney IBD Cohort.*"*
Countries involved were Australia, China, Hong Kong, Indo-
nesia, Macau, Malaysia, Singapore, Sri Lanka and Thailand.
Cases comprised of adult female IBD cases with confirmed
diagnosis by a gastroenterologist based on clinical features,
endoscopic findings, histology, radiology and response to
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treatment. The Australian cohort included incident and
prevalent IBD cases whereas the Asian cohort included only
incident cases. Exclusion criteria were male sex, first OCP
use after IBD diagnosis, inconclusive diagnosis of IBD or
those with a diagnosis of IBD-unclassified. These diagnostic
criteria as well as patient demographics were standardized
across all study sites. Controls were age-matched asymp-
tomatic subjects without a family history of IBD, randomly
recruited from the streets or department stores within the
same communities as the cases. All participants had equal
access to healthcare. Family members of IBD cases were not
included as controls.

3. Questionnaire

Cases and controls were administered a detailed ques-
tionnaire that explored exposure to a number of established
and postulated environmental risk factors for IBD, includ-
ing questions related to OCP use. In Asia, the questionnaire
from the international organization of IBD regarding en-
vironmental factors was used; it has been used previously
in a number of other IBD cohorts.”* In Australia, ethics
committee approval had already been obtained to utilize
the validated New Zealand questionnaire of Gearry et al.*!
Both questionnaires covered use of OCP in detail and as
such, data could be combined. Questions covered included
the history of any lifetime exposure to OCP and date of first
use. However, individually they were not powered to ob-
serve these differences.”* At least 1 month of OCP use was
required to define a subject as exposed to OCP. Smoking
status was ascertained. Participants were encouraged to take
time to complete the questionnaire and to consult with fam-
ily members to improve its accuracy. Categorical options of
“ves,” “no” and “unsure” were given to the participants where
possible to reduce the risk of recall bias.

4. Sample Size Calculation

Previous studies finding an association between OCP use
and IBD have reported ORs ranging between 1.5 and 2.8.°
To detect an OR of at least 1.5 using a two-tailed test with
80% power and an alpha level of 5%, assuming exposure to
OCPs in the controls of 30% and a control to case ratio of 3
to 2, a sample size of at least 348 cases and 522 controls was
required. As recruitment proceeded, it became evident that
the OCP exposure rate amongst controls was only 27%. We
therefore increased subject recruitment to account for the
OCP exposure.

www.irjournal.org
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5. Statistical Analysis

Descriptive nonparametric continuous variables of age
and duration of IBD were expressed as medians and inter-
quartile ranges (IQR) and compared statistically using the
Mann Whitney U-test. Categorical variables were described
as counts and percentages and compared with the chi-
square test. OR for developing IBD according to exposure
to OCPs by univariate analysis with 95% CI were calculated,
as were the same for the risk of CD and UC. A multivariate
model was then calculated using logistic regression to adjust
for the possible confounders of smoking status and age, as
well as Asian versus Australian cohort. A P-value of <0.05
was considered statistically significant. Statistical analysis
was performed using SPSS for Mac version 20.0 (IBM Corp.,
Armonk, NY, USA).

6. Ethical Considerations

The local Ethics Commiittees of each center approved the
study and written informed consent was obtained from each
subject.

RESULTS

In total, 348 IBD female cases and 590 female controls
fulfilled the criteria and were included in the study. Of these,
142 (40.8%) had CD and 206 (59.2%) had UC. Median age
at recruitment was 43.0 years in IBD cases (IQR, 31.0-55.0
years) and 42.0 years in controls (IQR, 28.0-56.0 years)
(P=0.42). Amongst OCP users, the median age of first use
was slightly younger in IBD cases, at 18.0 years (IQR, 14.5-
21.5 years); this compared with 20.0 years (IQR, 16.5-23.5
years; P=0.049). There was no significant difference in the
median age and prevalence of smoking between cases and
controls. Table 1 demonstrates these demographic charac-
teristics of the participants.

Of those with IBD, 31% had been exposed to OCP (28%
exposed amongst UC cases, 35% exposed amongst CD
patients). This compares to an OCP exposure rate of 27%
amongst the controls. The OCP exposure rate amongst
controls was lower in the Asian compared to the Australian
cohort (24% vs. 34%; P<0.01). The median year of first use of
OCP amongst the cohort was 1997 (IQR, 1992-2005). The
median duration of disease was 11.0 years in the Australian
cohort (IQR, 6.6-15.4 years), and 5.0 years in the Asian co-
hort (IQR, 4.0-6.0 years).

There was no significant association between OCP use
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and risk of developing IBD. Compared with women who had
never used OCPs, the ORs for IBD for those who had been
exposed to OCPs was 1.65 (95% CI, 0.77-3.13; P=0.22). The
ORs for CD and UC amongst those who had been exposed
to OCPs were similarly nonsignificant, at 1.55 (P=0.22) and
1.01 (P=0.96) respectively. Table 2 describes the unadjusted
risks for the development of IBD, CD and UC with OCP use.
We considered the possibility that the relative contraindi-
cation of OCPs in women who smoke may have had some
influence on our results. We also considered that differences
between the Asian and Australian cohorts might have had an
impact. Hence, we performed a multivariate analysis adjust-
ing for smoking status, age, as well as Asian versus Australian
cohort type (see Table 3). On multivariate analysis, the OR
for IBD amongst those who were exposed to OCP was 1.35,
and remained nonsignificant (95% CI, 0.60-2.10, P=0.44).
Adjusted ORs for CD and UC also remained nonsignificant,
at 1.31 (P=0.32) and 1.20 (P=0.47) respectively. Further sub
classification of ethnicity amongst the Australian (European
vs. Middle Eastern ethnic origin) and Asian cohorts (Chinese

Table 1. Characteristics of Study Participants

Variable Cases Control P-value
Total no. 348 590
CD 142 (40.8) -
uc 206 (59.2) -
Age (yr) 43 (31-55) 42 (28-56) 0.42
Smoking ever 72 (20.7) 116 (19.7) 0.65

Values are presented as number (%) or median (interquartile range).

Table 2. Unadjusted ORs for IBD with OCP Use

Risk with OCP use OR 95% CI P-value

IBD 1.65 0.77-3.13 0.22
CD 1.55 0.78-3.10 0.22
uc 1.01 0.62-1.66 0.96

OCP, oral contraceptive pill.

Table 3. ORs for IBD with OCP Use, Adjusted for Age, Smoking Status,
and Asian versus Australian Cohort

Risk with OCP use OR 959% Cl P-value
IBD 1.35 0.60-2.10 0.44
CD 1.31 0.55-1.99 0.32
uc 1.20 0.70-1.70 047
OCP, oral contraceptive pill.
411
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vs. non-Chinese) did not reveal any statistically significant
differences (all P>0.05); though, the study sample size was
unlikely to be sufficiently powered to demonstrate differ-
ences.

DISCUSSION

A large cohort study’ and meta analyses® linked the as-
sociation between OCP use and IBD. This link has been con-
firmed in other observational and case control studies.””**
However the vast majority of patients included in these stud-
ies were recruited in an era when newer generation OCPs
were not yet introduced or widely used, including some
from the 1960s, when the first generation OCPs were used.
The composition of these OCPs bear little resemblance to
the formulations used today.” Even trials identified by the
meta-analysis as examining low dose OCPs due to more
recent publication in fact still had patient recruitment pre-
dominantly prior to 1990.****” Modern OCPs, in contrast to
OCPs used in publications that found their association with
IBD, were designed to have a minor impact on metabolic
and vascular risk factors. The biological effects of newer gen-
erations of OCP, therefore, may no longer be relevant to the
development of IBD.

Some case control studies on the environmental risk fac-
tors associated did not find an association between OCP use
with IBD.**** However, these studies were not specifically
designed to study the relationship between OCPs and IBD.
They suffered from limitations, such as inclusion of males in
the analysis,**"* insufficient number of female study partici-
pants,”*** low rates of OCP use,” and still being conducted
too long ago to account for changing patterns of OCP use.”***

On the other hand, the present study was not hindered
by any of these limitations. We examined a more modern
cohort with the majority of OCP users having done so after
1995, a period when third- and fourth-generation OCPs
have become the dominant type used in a number of coun-
tries worldwide."* In this cohort, we found a very modest
association between OCP use and the risk of developing
IBD (OR=1.65, P=0.22), in particular CD (OR=1.55, P=0.22);
though this association did not reach statistical significance.
In fact, the ORs we observed were not far lower in magni-
tude than some previous studies that described statistically
significant associations.” The implication is that the associa-
tion between OCP use and IBD may remain even in the era
of modern-generation oral contraceptives, but this could
only be determined with certainty by an even more highly
powered study. Our findings therefore reiterate the need for
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more up to date studies to validate such an association that
has been purported based on observational studies with
such modest ORs in the past.

An important strength of the study is related to its evalua-
tion of the OCP association in an Asia-Pacific setting. While
previous studies reporting on IBD risk relating to OCP use
have focused primarily on Western populations, this is the
first study examining the association among an Asian popu-
lation. Cases were prospectively included and followed,
thereby overcoming the issues with bias associated with
subjects from referral centers. Cases and controls were well
matched and drawn from the same geography and popula-
tion setting, thus being representative of the general popula-
tion of these areas.””

A limitation of this study is its questionnaire-based style,
with the associated risks of recall bias. However, the decision
to use an OCP is a significant one in most women'’s lives, is
often used long term, and often involves discussion with
family members and friends; therefore it would be less prone
to such bias. Another limitation of the study is that, whilst
unlike previous large studies it was amongst women pre-
dominantly taking OCP in the era of newer formulation, we
were unable to obtain precise data regarding specific brand
of OCP used; hence, it is inevitable that some had used older
formulations. It is likely, however, that family physicians
would prescribe the safer newer generation OCPs rather
than older formulations that are more prone to adverse ef-
fects. Similarly, we also acknowledge that we did not have
access to data regarding dosage and precise duration of OCP
use, other than the fact that subjects had used the drug for at
least 1 month; therefore we cannot confirm or exclude the
possibility that these factors may have an impact on the re-
sults.

While we identified differences between the Australian
and Asian cohorts in our study, no significant association
with IBD was found when controlling for this. Our findings
suggest that OCP use, as a risk factor, may be equally ap-
plicable in Asian IBD as it is in Western. This is despite the
well-described and clinically important differences in sus-
ceptibility genes found in Asian IBD,” and contrasts with the
observations that other environmental risk factors such as
smoking and childhood antibiotic use may play less of a role,
or even an inverse role, in Asian IBD compared to Western.”
The findings of the present study contribute to our under-
standing of our pathogenesis of IBD; could OCP use be one
of the “Westernization” factors contributing to the rapidly
rising incidence of IBD in Asia and other traditionally low-
incidence regions?

www.irjournal.org
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In conclusion, we demonstrated a modest though nonsig-
nificant association, not dissimilar to that described in previ-
ous studies, between the use of OCPs and the development
of IBD in this large multicenter case control study; the first of
its kind in the Asia-Pacific region and to study women in the
era of modern-generation oral contraceptives. OCP use was
not associated with a significantly different risk of IBD in an
Asian cohort compared to a Western cohort.
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