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GENDER-RELATED DIFFERENCES IN
CLINICAL COURSE OF CROHN’S DISEASE
IN AN ASIAN POPULATION:

a retrospective cohort review

Siu-tong LAW and Kin Kong LI

ABSTRACT - Context - Data from Asian populations about gender-related differences in Crohn’s disease are few. Objective - This study

was to analyze the clinical characteristics between women and men affected by Crohn’s disease. Methods - This was a retrospective
cohort study to analyze consecutive Crohn’s disease patients from Jan 2000 to Dec 2012. Clinical and phenotypic characteristics
and treatment outcomes were evaluated. Results - 79 patients (55 male and two of them with positive family history) were diagnosed
with Crohn’s disease. Ileocolonic disease and inflammatory lesion was the most dominant site of involvement and disease behavior
respectively in both men and women. Apart from higher frequency of nausea (45.83 vs 23.64%, P 0.024) and lower body mass index
(19.44 vs 22.03 kg/m?, P 0.003) reported in women, no significant gender-related differences in clinical characteristics were observed.
Women were more associated with delay use of immunosuppressive therapy (12 vs 36 months, P = 0.028), particularly for those
aged less than 40 years old (85 vs 62.6%, P = 0.023). Cox proportional hazard regression analysis revealed that active smoking (HR,
4.679; 95% CI, 1.03-21.18) and delayed use of immunosuppressive therapy (HR, 4.13; 95% CI, 1.01-16.88) were only independent
risk factors associated with increased risk of complications. Conclusions - There were no significant gender-specific differences in
clinical and phenotypic characteristics between male and female Crohn’s disease patients. Smoking history and delay use of im-

munosuppressive therapy were associated with higher risk of complications.

HEADINGS - Crohn disease. Gender identity. Immunosuppressive agents, therapeutic use. Smoking.

INTRODUCTION

Crohn’s disease (CD) is a chronic inflammatory
bowel disease characterized by transmural granulo-
matous inflammation that can affect any part of the
gastrointestinal (GI) tract. Information regarding
gender-related differences in CD is relatively scarce
and conflicting. Firstly, the majority of studies from
the West have shown an relatively equal gender dis-
tribution for CD, with slightly preferentially affecting
women as the overall female incidence rate appeared to
be about 1.5 times higher than in men: % 2028, 33. 37, 40)
In contrast, most studies in Asia have demonstrated a
male predominance for CD®. Secondly, little informa-
tion, particularly from Asian population, is available on
the expression and natural history of CD in relation to
gender. The studying of gender difference in any disease
is of great importance for the recognition of factors
contributing to the disease expression and governing
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its prognosis so that clinicians can offer appropriate
medical therapy promptly. The aim of this study was to
evaluate the differences in phenotypes according to the
Montreal classification, clinical course and long term
prognosis between female and male patients with CD.

METHODS

Patient population

Regarding the fact that Tuen Mun Hospital
(TMH) was the only hospital in the district, it served
about a 1,000,000 patient population and acted as
both a primary health care and tertiary referral centre.
Generally, patients with suspected inflammatory bow-
el diseases would be referred to the gastrointestinal
(GI) clinic of Department of Medicine and Geriatrics
of TMH for further workup and management. From
Jan 2000 to Dec 2012, there were 79 consecutive pa-
tients newly diagnosed with CD treated in TMH. The
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diagnosis of CD was based on the criteria of Lennard-Jones,
which include the clinical, ileocolonoscopic, histopathologic,
and radiologic findings®?. Single-balloon enteroscopy, cap-
sule endoscopy, fluoroscopy or both was performed when
disease of the small intestine was suspected. The classification
of CD was made according to the Montreal classification®V.
Throughout this study, the disease location was determined
at diagnosis and its behavior was categorized during follow-
up. Information for calculating Crohn’s disease activity
index (CDALI) was collected at all clinic visits and input into
a homemade electronic calculator to compute CDALI score.

Data collection

The study protocol was approved by the ethics board
of TMH.

Clinical information was collected with regard to the
following areas:

(1) Demographic characteristics including gender, smok-
ing habits and body mass index(BMI) on presenta-
tion;

(i1) Clinical symptoms and significant findings on physi-
cal examination on initial presentation;

(iii) Prescription of 5-aminosalicylic acid compounds,
immunosuppressive (IS) agents (6-mercaptopurine,
azathioprine, and methotrexate), and biologics such
as monoclonal antibody against tumor necrosis fac-
tor a (anti-TNF -a);

Complications during the disease course, namely se-
vere gastrointestinal bleeding, bowel stricturing and
perforation, abdominal abscess and entero-enteric
fistula due to the penetrating inflammation of the
bowel wall;

(v) Surgical intervention.

(iv)

Statistical analysis

The data were compiled and analyzed by use of the com-
mercial Statistical Package for the Social Sciences (SPSS) for
Window (version 17.0; SPSS Inc, Chicago, IL). All continu-

ous variables were expressed as median and interquartile
range (IQR). Categorical variables were reported as percent.
The y? test, Fisher’s exact test and Mann-Whitney U test
were used when appropriate. The Kaplan-Meier method
was used to estimate the cumulative risk of complications,
surgical intervention during the disease course and use of IS
therapy of the two groups of patients, and the log-rank test
was used to test for statistical significance. Multivariate Cox
proportional hazards regression analysis was performed
to identify independent risk factors for development of
complications. Effects of potential risk factors (namely
gender, smoking history, ileocolonic (L3) disease location,
upper gastrointestinal tract (L4) involvement ,presence of
peri-anal disease, delayed use (defined as >12 months)of
immunosuppressive therapy and requirement of surgical
intervention on initial presentation) were quantified by
calculating the hazard ratio (HR) and confidence interval
(CI) from the final Cox model. A P value less than.05 was
considered statistically significant.

RESULTS

Demographic and clinical characteristics

From January 2000 to December 2012 inclusive, 79
patients (55 male in which 2 of them had positive family
history) were diagnosed with CD in TMH, with a median
follow-up of 6 years (IQR, 6 years) that had no statistically
significant difference between men and women (5 year
(IQR, 6 years) vs 9 years (IQR 9.75 years), P = 0.059). The
median age of onset of CD were similar in men (25 year,
IQR 20 years) and women (28 year, IQR 23.75 years); and
there was also no significant difference in the duration of
CD between the two groups (men, 5 years, (IQR 6 years);
women, 9 years (IQR 9.75 years), P = 0.059). As shown in
Figure 1, there was a predominance for men over women,
particularly the second and third decade of life; and its
extent gradually reduced in later age. The duration of
symptoms before presentation did not differ between the
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FIGURE 1. The incidence distribution of patients with Crohn’s diseases according to age and gender
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two groups (12 week (IQR 22) in men and 12 week (IQR
21.5) in women respectively). In Table 1, men tended to
have smoking history whereas women were significantly
associated with lower BMI (19.44 kg/m? vs 22.03 kg/m?,
P =0.003) on presentation. Apart from the higher frequency
of nausea in the female group (45.83% vs 23.64%, P = 0.024),

the other CD-related symptoms at presentation, such as
abdominal pain (85.45% vs 79.17%), peri-rectal bleeding
(52.73% vs 33.33%), diarrhea (49.09% vs 58.33%), weight
loss (38.18% vs 37.50%) occurred equally frequently in men
and women. Regarding extra-intestinal manifestations,
they tended to be more frequently seen in women than

TABLE 1. Demographic, clinico-phenotypic characteristics and clinical course of patients with Crohn’s disease

Variable Male (n = 55) Female (n = 24) P value
Age, yrs, median (IQR) 25 (20.0) 28 (23.75) 0.436
Smoking history (n,%) 16 (29.1) 3(12.5) 0.056
Comorbidities (n,%) 12 (21.82) 5 (20.83) 0.224
Hypertension 3 3
Depression 4 3
Others 8! 22
Body mass index (kg/m?) 22.03 (3.4) 19.44 (6.7) 0.003
Duration of symptoms ,week 12 (22.0) 12 (21.5) 0.961
Acute’ mode of presentation (n,%) 17 (30.91) 7 (29.17) 0.436
Presenting symptoms
Nausea 13 (23.64%) 11 (45.83%) 0.024
Abdominal pain * 47 (85.45%) 19 (79.17%) 0.245
Peri-rectal bleeding’ 29 (52.73%) 8(33.33%) 0.056
Diarrhoea 27 (49.09%) 14 (58.33%) 0.224
Extra-intestinal manifestation
Oral aphthous ulcers/stomatitis 12 (21.82%) 8 (33.33%) 0.140
Polyarthralgia 6(10.91%) 5 (20.83%) 0.121
Others 2 (3.64%)° 3 (12.50%)’ 0.067
Radiological features (n,%) 17 (30.91%) 4(16.67%) 0.09
Right lower quadrate mass 9 1
Bowel perforation 3 0
Intestinal obstruction 5 3
Phenotypic characteristics®
Age at diagnosis
Al: 16 years old 8 (14.5%) 2 (8.30%) 0.224
A2: 17-40 years old 34 (61.80%) 14 (58.30%) 0.386
A3: > 40 years old 13 (23.60%) 18 (33.33%) 0.209
Disease location
L1: ileal 8 (14.5%) 4(16.7%) 0.401
L2: colonic 18 (32.7%) 8 (33.3%) 0.480
L3: ileocolonic 27 (49.1%) 11 (45.8%) 0.394
L4%:upper GI 6 (10.9%) 4(16.7%) 0.239
Disease behavior
B1: inflammatory 31 (56.4%) 15 (62.5%) 0.305
B2: stricturing 7 (12.7%) 4(16.7%) 0.319
B3: penetrating 17 (30.9%) 5 (20.8%) 0.179
Perianal lesions 20 (36.36%) 8 (33.33%) 0.397
fistula/abscess 15/5 3/3
Complications 26 (47.27%) 6(25%) 0.03
Bowel stricture 16 8
Bowel perforation 4 1
Others 8!0 31

Data are either median (interquartile range - IQR) or no. (%) of patients, unless otherwise indicated. Boldface type indicates statistical significance.

. hyperlipidemia (n = 3), viral hepatitis carrier (n = 3), asthma (n = 1), diabetes (n = 1)
.asthma (n = 1), diabetes (n = 1)

. 7 days

. right lower quadrate guarding tenderness with rebound: n = 6 (male), 2 (female)

. hemodynamic instability: n = 3 (male), 1 (female)

. pyoderma gangrenousm (n = 1), uveitis (n = 1)

7. erythema nodosum (n = 1), uveitis (n = 1), primary sclerosing cholangitis (n = 1)

8. categorized according to Montreal classifications

9. isolated L4: n = 2 (male), 1 (female)

N AW N

10. Right lower quadrant abscess (n = 3), severe gastrointestinal (GI) bleeding (n = 2), colonic carcinoma (n = 2), entero-enteric fistula (n = 1)

11. pelvic abscess (n = 1), severe GI bleeding (n = 1), entero-enteric fistula (n = 1)
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men whereas radiological abnormalities seemed to be more
frequently encountered, particularly right lower quadrate
mass lesions, in men during the imaging studies. After
investigations, acute appendicitis as an incorrect prelimi-
nary diagnosis tended to be made in men, 12 (12.73%) vs 1
(4.17%) in women, data not shown. According to Montreal
classification, there were no gender-specific difference in age
of presentation, disease location and behavior.

Treatment and clinical outcome

Overall three-fourth of our patients had taken IS agent as
maintenance therapy to control disease activity, with figure
slightly higher in men(80% vs 70.83%, P = 0.187); while only
eight (overall six men: two subjects used for maintenance
therapy while the others used for rescue therapy for active
disease activity) patients had history of anti-TNF-a exposure
during the management of CD.

There were two major differences in use of IS therapy
between men and women. Firstly, more men were treated
with IS therapy after the diagnosis of CD as compared with
women (47.3 vs 16.7%, P = 0.005) while women took con-
siderably longer period of time to commence IS therapy as
compared with men (12 month vs 36 month, P = 0.028).With
respect to age-specific prescription rate, women aged less than
40 years old were significant less likely to be treated with IS
therapy as compared with men (36 (85%) vs 10 (62.6 %),
P =0.023). Secondly, as compared with men, women were
more prone to experience side effects of IS therapy (54.54%
vs 9.09%, P = 0.000). Six events were reported in the female
group in which all were related to use of azathioprine (AZA)
and they were as follows: two with reversible bone marrow
suppression, one each in nonspecific dizziness, allergic cu-
taneous rashes, herpes zoster infection and drug-induced
hepatitis. Among four events reported in the male group,
three of them were AZA-induced reversible bone marrow
suppression and the other was Pneumocystis pneumonia
due to use of methrotexate.

As shown in Table 1, more male patients experienced com-
plicated clinical course as compared with female (26 (47.27%)
vs 6 (25%), P = 0.03). In addition, men seemed to develop
complication early than women (48 month (IQR 72) vs 60
month (IQR 169.5), P = 0.316) but Kaplan-Meier analysis
revealed that there was no significant difference between the
two groups (log rank test, P = 0.18; data not shown). Of the
twenty four (30.38%; 25.45% and 41.67% in men and women
respectively) patients with bowel resection during the study
period, more female patients (37.5% vs. 16.4%, P = 0.020)
underwent exploratory laparotomies with the objective of
obtaining information at presentation and thus they were
less likely required to undergo surgical intervention during
the disease course as compared with men (1 (4.17%) vs 5
(9.1%), P = 0.224).

After eliminating effect of confounding variables, Cox
proportional hazard regression analysis revealed that ac-
tive smoking and delayed use of IS therapy were the only
independent risk factors associated with increased risk of
complications (Table 2).
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TABLE 2. Multivariate Cox regression analysis of clinical factors associated
with complications in patient with Crohn’s diseases

Hazard ratio (95%

Variable confidence interval) P value
Male sex 1.134 (0.315, 4.085) 0.848
Smoking history 4.679 (1.034, 21.175) 0.045
{leocqlonic (L3) disease 1.277 (0.423, 3.858) 0.664
ocation

Upper gastrointestinal

tract (L4) involvement 0.633 (0.191, 2.101) 0.455
Presence of perianal disease 0.581 (0.218, 1.546) 0.478
Delayed use of

immunosuppressive 4.129 (1.01, 16.880) 0.048
therapy *

Surgery on initial 1.022 (0.225, 4.639) 0.978

presentation

* Defined as > 12 months

Boldface type indicates statistical significance

DISCUSSION

Though there are several population-based cohort studies
of CD in Asia, data on differences in the clinical presenta-
tion and long term outcomes related to gender has not been
reported . Most information in literature came from the
western studies. The current study is the first retrospective
study to focus on the effect of gender on the clinical course
of CD in a Chinese population and thus it could enable
us to have better understanding of sex-related difference
of natural course of CD in order to provide better clinical
care. Despite the fact that the current report was based on a
single centre, residents in the district has a median household
income below the average in the city and TMH itself is the
only public hospital to provide the subsidized health-care
service in the district and thus the data in this cohort could
add information to the growing body of knowledge in the
Asian population.

Congruent with previous Asian studies, including data
from China*16.2449_ Japan® 152749 Korea®**, Singapore®@,
India® and Sri Lanka®, our observation have demonstrated
a male predominance in CD, which is discordant with
majority of the western studies. Such discrepancy may be
sex-related differences in triggering or predisposing factors
of CD between Asian and Western populations. The peak
incidence of CD of both genders in our cohort was in the
second and third decades of life, which is in accord with
that in North American CD patients®®. But, the feature of
bimodal distribution of the age at presentation appeared
in the previous western study by Farrokhyar et al. was not
observed in either sex in our cohort, which is in concordant
to another previous Chinese study!'?'9 CD has a predilec-
tion to affect young persons, which accounts the fact that the
patients of our cohort had low prevalence of comorbidities.
Apparently more male patients had a positive smoking his-
tory, that was in line with our general population and such
gender-related differential rates of smoking might result in
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the male predominance of CD in our series. The lengthy
duration of presenting symptoms in both groups was related
to low awareness of CD in the public. Such a poor awareness
of the illness was further illustrated by considerable number
of patients of both groups presented acutely, such as severe
lower GI bleeding, peritonitis and intestinal obstruction.
There were no significant differences in either sex regarding
the most prominent CD-related presenting symptoms such
as abdominal pain, diarrhea, peri-rectal bleeding and weight
loss, coincident with a previous western study®”. Higher
frequency of nausea in the female group might account
the sex-related difference of BMI at presentation. Extra-
intestinal manifestations of CD represent a systemic aspect
of the disease. Previous studies demonstrated that between
17% and 36% of CD patients will have at least one such
disease associated symptom " 1329 in which certain groups
of manifestations are associated with the intestinal disease
activity and can be managed by the IS therapy. In the present
study, the reported frequency of extra-intestinal manifesta-
tion in the female group tended to be higher than that in the
male, which is in accord to recent epidemiological data®$:39.
The disease localization and phenotypic behavior at time of
diagnosis did not differ between both sexes in our cohort,
which is in accord with the above-mentioned study®®. Con-
gruent with the previous Asian studies, inflammatory and
ileo-colonic disease were the most common disease behavior
and location® 14-16-32.39 in this cohort.

Though it is well-known fact that the IS, like thiopurines
and 6- mercaptopurine are effective for both induction and
maintenance of remission in CD®®, only nearly two-thirds
of patients in this cohort were treated with IS therapy for
maintenance. The use of IS therapy in Asia varies between
countries. A Korean single-centre study reported that thiopu-
rines were used in only 63% of CD patients®. This phenom-
enon may relate to limited experience in managing CD and
use of IS medications. In our study, while the male patients
were more likely to be treated with the IS therapy once the
diagnosis of CD was made, the female patients tended to be
less frequently treated with the IS therapy and there was a
considerable delay in prescription. This observation was in
accord with the study from Blumenstein et al. who firstly ob-
served that female was less frequently being treated with the
IS therapy for CD®. There were two possible reasons behind
these findings and they were as follows: a higher risk of get-
ting more severe CD activity in males, and an avoidance of
the use of IS therapy in females of child-bearing age. Further
subgroup analysis in Blumenstein’s study, that did not reveal
any significant difference between women with and without
child-bearing potential, did not support the latter mecha-
nism®. In our cohort, there were no significant differences in
the clinical, including proportion that presented acutely and
phenotypic characteristics of CD between men and women.
Moreover, the median CDAI scores were similar (77 (IQR 48)
vs 82 (IQR 67.3), P =0.6; data not shown) between men and
women when the IS therapy was started. These observations
did not support the former mechanism. On the other hand,
more men were found to be treated with the IS therapy once
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the diagnosis of CD was made and the age-related analysis
revealed women of child-bearing potential were significant
less likely being treated with the IS therapy as compared
with that of men. This observation suggested concern of
the potential teratogenic side effect of IS agents would be
the obstacle for women to commence with the IS therapy.
Thiopurine, the most commonly used IS in CD, is reported
to be of low risk during pregnancy® 3* 4D, But, the label of
relative contraindication for peri-conceptional use of thio-
purines is still pointed out by the pharmaceutical companies
in the drug information sheet, which might be a barrier to
patients with an active desire to conceive® %19, Conception
plan is very important to consider in the management of
CD. A recent study revealed that about one-third of patients
had to adjust the treatment regimen during the management
due to active reproductive plans“?. Therefore, the clinicians
should have a thorough discussion with the female patients
on the effect of IS therapy and active disease activity on the
risk of complications during pregnancy?.

Concerning use of biologic therapy, anti-TNF-a is shown
to be effective at both induction and maintenance therapy in
CD®), However, as with some Asian countries, use of anti-
TNF-a in both men and women of our cohort was low and
this may be due to various factors including lack of clinician’s
experience , high treatment cost, lack of insurance reimburse-
ment and concern about opportunistic infections®®, In many
Asian countries, the use of biologic therapy is self-financed,
making the obstacle to their wider use.

Higher complication rate with a relative early onset in the
male group might be related to higher frequency of smok-
ing in men. Though there was relative more female patients
having surgical intervention for CD, most of them (90%)
were performed with the objective of obtaining diagnostic
information. Such a higher frequency of exploratory lapa-
rotomy of diagnostic purpose in the female group might be
related to lower occurrence of GI symptoms and radiological
abnormalities at presentation. We suggest clinicians should
be aware of any extra-intestinal manifestation observed in
patients in order to include CD as a potential diagnosis and
consider less invasive investigation before any unnecessary
exploratory laparotomy.

In our study, smoking and delay use of IS therapy were
found to be significantly associated with complication
development. Previous studies have demonstrated that
cigarette smoking is an important environmental factor in
CD that may lead to more complications and exacerbate
its activity® - 1839 On the other hand, smoking cessation
is associated with a 65% reduction in the risk of relapse
as compared with active smoking, a similar magnitude of
improvement to that obtained with IS therapy!'”. Though
it is well-known fact that IS therapy are effective for both
induction and maintenance of remission in CD®), Sung et
al. found that most physicians in Asia favored the mono-
therapy of 5-Aminosalicylic acid medication as maintenance
therapy of mild-to-moderate CD®%, Besides the reasons that
have been mentioned previously, another possible reason
of avoiding using IS therapy might be the concern of its
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infective risk. In our cohort, there was considerable number  should be considered once the septic issue is under-controlled
of cases presented acutely. Few data are available to guide because of its slow onset of action.
the decision regarding the optimal timing for starting IS

therapy in newly-diagnosed CD if patients have potential ACKNOWLEDGEMENT
septic complications. Previous published studies revealed that
infection is a rare complication in patients with CD receiving We would like to thank Ms Annie LK Choi for proofread-

IS therapy® and thus we recommend early use of IS therapy ing our manuscript.

Law, ST, Li KK. Diferencas relativas aos sexos no curso clinico da doenga de Crohn em uma populagio da Asia: uma revisio de coorte retrospectivo.
Arq Gastroenterol. 2014,51(2):90-6.

RESUMO - Contexto - Os dados de populagdes asiaticas sobre as diferengas de género em doenga de Crohn sdo poucos. Objetivo - Este estudo analisou
as caracteristicas clinicas entre mulheres e homens afetados pela doenca de Crohn. Métodos - Estudo ininterrupto de coorte retrospectivo para
analisar pacientes com doenga de Crohn a partir de janeiro de 2000 a dezembro de 2012. Foram avaliadas as caracteristicas clinicas e fenotipicas e
os resultados do tratamento. Resultados - Foram diagnosticados 79 pacientes (55 do sexo masculino, sendo 2 deles com histéria familiar positiva). A
lesao inflamatoria e a localizagao ileocolonica foram a apresentagdo mais comum para ambos os sexos. Além da alta frequéncia de nausea (45,83% vs
23,64%, P = 0,024) e baixo indice de massa corporal (19,44 vs 22,03 kg/m?, P = 0,003) relatado em mulheres, ha diferengas significativas relacionadas
com o género nas caracteristicas clinicas observadas. As mulheres foram mais associadas com o uso tardio de terapia com imunossupressor (12 vs 36
meses, P =0,028), especialmente para aquelas com idade inferior a 40 anos (85% vs 62,6%, P = 0,023). A analise de regressao de riscos proporcionais
de Cox revelou que o tabagismo ativo (taxa de risco 4,679, intervalo de confianga de 95%,1,03-21,18) e uso de terapia imunossupressora (taxa de risco
4,13, 95% e intervalo de confianga, 1,01-16,88) foram fatores de risco independentes associados ao aumento do risco de complicagdes. Conclusées -
Nao houve diferencas significativas especificas de géneros masculinos e femininos nas caracteristicas clinicas e fenotipicas nos pacientes com doenga
de Crohn. Historia de tabagismo e uso tardio da terapia imunossupressora foram associados com maior risco de complicagoes.

DESCRITORES - Doenga de Crohn. Identidade de género. Imunossupressores, uso terapéutico. Habito de Fumar.
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