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Abstract
The prevalence of Crohn disease (CD) is increasing in Asia, but data from Southeast Asian population are scarce.
The databases of 2 university-based national tertiary referral centers located in Bangkok, Thailand, were retrospectively reviewed

for adult patients diagnosed with CD during January 2000 to December 2017. Disease characteristics, diagnosis, treatment, and
outcomes were described and compared between the 2000 to 2009 cohort (cohort A) and the 2010 to 2017 cohort (cohort B).
One hundred eighty-two patients (mean age: 46.4 years, 50% male) with 993 patient-years of follow-up were included. Thirteen

percent had a history of intestinal resection, but were not diagnosed until disease recurrence. Another 6%were diagnosed at the time
of first surgery. There was no improvement in diagnostic proficiency between cohorts. Mesalamine, corticosteroids, thiopurines, and
biologics were prescribed in 75.8%, 81.3%, 84.6%, and 13.7% of patients, respectively (P> .05 between cohorts). Notably,
thiopurines were started earlier in cohort B. Median time to the start of thiopurines was 6.2 and 1.65 months in cohort A and B,
respectively (P< .01). However, the cumulative 5-year rates of disease behavior progression (P= .43), hospitalization (P= .14), and
bowel surgery (P= .29) were not significantly different between cohorts. Subgroup analysis including only patients who required
thiopurines showed the early use of thiopurines to be associated with lower risk of intestinal surgery after diagnosis (hazard ratio:
0.30, 95% confidence interval: 0.11–0.85).
Early disease recognition and early introduction of immunomodulators may prevent long-term complications and reduce

unnecessary surgery in CD.

Abbreviations: 5-ASA = 5-aminosalicylates, CD = Crohn disease, ECCO = European Crohn’s and Colitis Organization, ITB =
intestinal tuberculosis.
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1. Introduction

Crohn disease (CD) is a chronic inflammatory disease of the
gastrointestinal tract that can lead to various disease-related
complications if it remains uncontrolled. It has been reported that
approximately 80% of CD patients will require some variety of
CD-related surgery at some point in their lifetime.[1] As a result of
its association with a host of significant health burdens, many
population-based CD cohorts have been established to assess the
impact of treatments on disease outcomes. These cohorts will
continue to help us improve our methods of managing CD,
especially since new treatment modalities continue to be
introduced.
The prevalence of CD is now increasing in Asian popula-

tion.[26,29] Although some long-term CD cohorts from Asia have
been reported, most of them are from East and South
Asia.[7,9,16,22,28,34,44,47,48] Data from Southeast Asia remain
scarce with only a few reports in the literature.[12,25,33] Our aim
was to describe demographic and clinical characteristics,
diagnostic proficiency, treatment pattern, and disease outcomes
of CD in Thailand.
In addition, access to biologics is still challenging in many low

to middle-income countries, including Thailand. Therefore,
thiopurines, which are affordable and widely available, should
be optimally utilized. Early introduction of immunomodulators
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has been proposed to modify disease progression in high-risk
patients.[8] Unfortunately, evidence of the benefits of thiopurines
in Southeast Asian population is lacking. Therefore, we also
aimed to evaluate the effect of the early use of thiopurines on the
rate of CD-related surgery.
2. Methods

2.1. Study design and patients

We retrospectively collected the data of all adult (>18 years)
patients diagnosed with CD during January 1, 2000, to
December 31, 2017, at Siriraj Hospital or King Chulalongkorn
Memorial Hospital, both of which are located in Bangkok,
Thailand. Patients lost to follow-up were censored at the date of
their last observation. CD was diagnosed based on clinical,
endoscopic, and pathologic findings, and the diagnosis was
confirmed by clinical and/or endoscopic response to CD
treatment. All included patients had at least 6 months of
follow-up. The protocol for this study was approved by the
Institutional Review Board of both participating hospitals.
2.2. Data collection

Demographic and lifestyle data (age, gender, and smoking
status), disease characteristics at the time of diagnosis according
to Montreal Classification,[45] and medication use data were
collected. Medical therapy included 5-aminosalicylates (5-ASA),
systemic corticosteroids, immunomodulators (azathioprine,
mercaptopurine), and biologics. Early use of immunomodulators
or biological therapy was defined as initiation of either of these 2
drugs within 6 months of diagnosis. Diagnosis-related data,
including year of diagnosis, duration from presenting symptoms
to diagnosis, number of colonoscopies before diagnosis, and anti-
tuberculosis treatment before diagnosis, were collected.
Clinical outcomes, defined as disease progression from

inflammatory to complicated phenotype (either stricturing or
penetrating phenotype), need for intestinal surgery, and CD-
related hospitalization(s) after CD diagnosis, were collected.
Intestinal surgery included intestinal resection, stoma formation,
and percutaneous drainage for concealed perforation. Hospital-
izations were considered to be CD-related in cases of CD disease
flare or complications of CD treatment, such as opportunistic
infections. Elective hospital admissions, such as endoscopy
procedures or drug administration, were excluded.
Since biologics was introduced to the treatment of CD in

Thailand in 2010 onward and there was an update in the
European Crohn’s and Colitis Organization (ECCO) guideline in
the same year suggesting the early use of azathioprine/
mercaptopurine or biologics to be an appropriate treatment
option in moderately to severely active CD,[10] the study
population was divided into 2 cohorts that represented patients
diagnosed before 2010 (2000–2009 - cohort A) and during or
after 2010 (2010–2017 - cohort B).
2.3. Analysis to evaluate the effect of early introduction of
thiopurines on the need for surgery

This analysis included patients who required treatment with
thiopurines and took the medication for at least 3 months, which
is the duration required for thiopurines to become effective.[36]

Patients who underwent surgery at diagnosis or within 6 months
2

after diagnosis, and patients who received thiopurines for post-
surgery prophylaxis were excluded. Univariate and multivariate
analysis was used to determine the significance of early use of
thiopurines on the need for surgery.
2.4. Statistical analysis

Continuous data are presented as mean and standard deviation
for parametric distributions, and as median and interquartile
range for nonparametric distributions. Comparisons between 2
groups were performed using independent t test or Mann–
Whitney U test. Categorical and ordinal data are presented as
number and percentage. Comparisons of these types of data were
performed using Chi-square test or Fisher exact test. Survival
analysis was used to determine the rates of surgery, hospitaliza-
tion, and disease progression over time. Standard log-rank test
was used to compare survival analysis findings between groups.
Multivariate Cox proportional hazards regression was used to
identify variables significantly associated with the study out-
comes. All statistical analyses were performed using SAS Statistics
software (SAS, Inc., Cary, NC), and a P value< .05 was
considered to be statistically significant.
3. Results

One hundred ninety-nine patients with CD were identified.
Seventeen were excluded due to having less than 6 months of
follow-up. The remaining 182 patients (136 from Siriraj
Hospital, 46 from King Chulalongkorn Memorial Hospital)
were included. Table 1 summarizes baseline characteristics,
disease phenotypes, diagnosis and presentations, and treatment
of patients in the whole cohort, and compared between cohort A
and cohort B. The mean age of patients was 46.4±16.7 years,
and 50% were male. Ninety percent of patients had never
smoked, and only 5% were current smokers. No significant
differences in demographic data between cohorts A and B were
observed. The median follow-up time was 4.67 (interquartile
range: 2.0–5.7) years, and total follow-up time was 993 person-
years.
3.1. Disease phenotypes, diagnosis, and presentations

At diagnosis, the phenotypic location was 34.8%, 26.5%, and
38.7% for L1, L2, and L3, respectively. Upper gastrointestinal
involvement was found in 14.8%. For phenotypic behavior, 80%
of patients had inflammatory, 12.2% had stricturing, and 11.1%
had penetrating phenotypes. Perianal disease, including perianal
fistula and abscess, was found in 12.2%.
The median duration of presenting symptoms prior to

diagnosis was 12.2 (range: 0.1–311.1) months. About half of
patients required single colonoscopy for diagnosis, 31.6%
required 2, and 17.2% required more than 2 colonoscopies.
Eleven percent of patients were treated with antituberculosis
agents before CDwas diagnosed. Thirteen percent of patients had
history of bowel resection, but CDwas not recognized at the time
of that surgery. In those patients, CDwas diagnosed upon disease
recurrence. Another 6% of patients were diagnosed at the time of
surgery. In total, nearly one-fifth of patients had been operated
upon before a definite diagnosis of CD was made.
The most common symptom was abdominal pain, which was

found in 76%. Other common symptoms included diarrhea and
weight loss. Bleeding per rectum and fever was found in about



Table 1

Characteristics, treatment, and outcomes of study patients.

Variables
Total cohort
(N=182)

Cohort A (2000–2009)
(n=54)

Cohort B (2010–2017)
(n=128) P

Age, yr, mean±SD 46.4±16.7 44.0±16.1 47.4±16.9 .22
Male gender, n (%) 91 (50.0%) 32 (59.3%) 59 (46.1%) .10
Smoking status, n (%) .31
Never 152 (83.5%) 48 (88.9%) 104 (81.3%)
Former 20 (11.0%) 5 (9.3%) 15 (11.7%)
Current 10 (5.5%) 1 (1.8%) 9 (7.0%)

Disease phenotype at diagnosis, n (%)
L1 ileal 63 (34.8%) 17 (32.1%) 46 (35.9%) .70
L2 colonic 48 (26.5%) 13 (24.5%) 35 (27.3%)
L3 ileocolonic 70 (38.7%) 23 (43.4%) 47 (36.7%)
Upper 27 (14.8%) 7 (13.0%) 20 (15.6%) .64
B1 inflammatory 145 (80.1%) 44 (83.0%) 101 (78.9%) .53
B2 stricture 22 (12.2%) 5 (9.4%) 17 (13.3%) .47
B3 fistula (not including perianal fistula) 20 (11.1%) 5 (9.4%) 15 (11.7%) .78
Perianal disease 22 (12.2%) 8 (15.1%) 14 (10.9%) .44

Duration of presenting symptoms, mo, median (range) 12.2 (0.1–311.1) 12.5 (0.1–154.2) 11.7 (0.7–311.1) .95
Number of colonoscopies before Dx, n (%) (n=174) (n=51) (n=123) .12
1 89 (51.2%) 32 (62.8%) 57 (46.3%)
2 55 (31.6%) 11 (21.6%) 44 (35.8%)
More than 2 30 (17.2%) 8 (15.7%) 22 (17.9%)

Received anti-TB before Dx (n=177), n (%) 19/177 (10.7%) 8/52 (15.4%) 11/125 (8.8%) .20
History of surgery, n (%) .91
Before diagnosis 24 (13.2%) 8 (14.8%) 16 (12.5%)
At diagnosis 11 (6.0%) 3 (5.6%) 8 (6.3%)
Total 35 (19.2%) 11 (20.4%) 24 (18.8%)

Clinical manifestations, n (%) (n=120) (n=33) (n=87)
Abdominal pain 91 (75.8%) 23 (69.7%) 68 (78.2%) .33
Diarrhea 74 (61.7%) 22 (66.7%) 52 (59.8%) .49
Bleeding per rectum 37 (30.8%) 10 (30.3%) 27 (31.3%) .94
Vomiting 24 (20.0%) 5 (15.2%) 19 (21.8%) .41
Abdominal mass 11 (9.2%) 1 (3.0%) 10 (11.5%) .15
History of fever 34 (28.3%) 12 (36.4%) 22 (25.3%) .23
Weight loss 72 (60.0%) 21 (63.6%) 51 (58.6%) .62
Edema 6 (5.0%) 1 (3.0%) 5 (5.8%) >.99

Extraintestinal manifestations, n (%) 21 (11.5%) 5 (9.3%) 16 (12.5%) .53
Ever used medications, n (%)
Systemic mesalamine/sulfasalazine 138 (75.8%) 45 (83.3%) 93 (72.7%) .12
Systemic corticosteroids 148 (81.3%) 47 (87.0%) 101 (78.9%) .20
Azathioprine/6-MP 154 (84.6%) 44 (81.5%) 110 (85.9%) .45
Time to start of thiopurines from diagnosis, mo, median (range) 2.1 (0–123.7) 6.2 (0–123.7) 1.65 (0–62.7) <.01
Early thiopurines within 6 mo 109/154 (70.8%) 22/44 (50.0%) 87/110 (79.1%) <.01
Biologics 25 (13.7%) 7 (13.0%) 18 (14.1%) .84
Time to start of biologics from diagnosis, mo, median (range) 14.2 (0.9–168.6) 66.0 (2.7–168.6) 9.3 (0.9–60.0) .05
Early biologics within 6 mo 9/25 (36.0%) 2/7 (28.6%) 7/18 (38.9%) >.99

A P value< .05 indicates statistical significance.
SD = standard deviation; Dx = diagnosis; TB = tuberculosis.
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one-third of patients. Extraintestinal manifestations were
observed in 11.5%. There was no significant difference observed
for disease phenotypes, diagnostic proficiency, or clinical
presentations between the 2 cohorts.
3.2. Medical treatment

During follow-up, 138 (75.8%) patients were prescribed 5-ASA,
and 148 (81.3%) were prescribed systemic corticosteroids. No
significant difference was observed between the 2 cohorts. One
hundred fifty-four (84.6%) patients received thiopurines (151
azathioprine, 3 6- mercaptopurine) with no significant difference
between groups. However, time to start of thiopurines was
3

significantly shorter in cohort B, as shown in Fig. 1A and
Supplementary Table 1, http://links.lww.com/MD/E859. The
median time to start of thiopurines from diagnosis was 1.65
(range: 0–62.7) months in cohort B, while it was 6.2 (range: 0–
123.7) months in cohort A (P< .01). Biologics were used in
13.7% of patients with no significant difference between
groups. Nearly all patients received infliximab. Only 1 patient
received adalimumab. Similar to thiopurine use, the patients in
the cohort B tended to start biologics earlier (Fig. 1B and
Supplementary Table 2, http://links.lww.com/MD/E860). The
median time to start of biologics was 9.3 months (range: 0.9–
60.0) in cohort B, and 66.0 months (range: 2.7–168.6) in the
cohort A (P= .05).
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Figure 1. Cumulative exposure to thiopurines (A) and biologics (B) compared between the 2000–2009 cohort and the 2010–2017 cohort.
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3.3. Behavioral progression

During follow-up, 14 of 145 patients with inflammatory
phenotype at diagnosis (9.7%) developed either bowel stricture
or penetration. As shown in Fig. 2A and Supplementary Table 3,
http://links.lww.com/MD/E861, there was no difference between
cohorts A and B. The cumulative rates of behavior change to
complicated behavior at 1 year and 5 years were 0% and 10.3%
for cohort A, and 2.0% and 5.8% for cohort B, all respectively
(P= .43).

3.4. First hospitalization after diagnosis

During follow-up, 43 (23.6%) patients required at least 1
hospitalization in 933 person-years. As shown in Fig. 2B and
Supplementary Table 4, http://links.lww.com/MD/E862, there
4

was a trend toward a lower number of patients requiring at least 1
hospitalization in cohort B, but the difference between groups did
not achieve statistical significance. The cumulative rates of first
hospitalization at 1 year and 5 years were 13.1% and 30.2% for
cohort A, and 7.9% and 18.9%% for cohort B, all respectively
(P= .14).
3.5. First intestinal surgery

During follow-up, 58 (31.9%) patients required at least 1
intestinal surgery in 933 person-years. As mentioned above, 24
(13.2%) patients had undergone surgery before CD diagnosis,
and 11 (6.0%) patients underwent surgery at the time of
diagnosis. Among these 35 patients, 4 patients required a second
operation. The types of first operations are described in Table 2.

http://links.lww.com/MD/E861
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Figure 2. Cumulative rate of disease outcomes. (A) Change from uncomplicated to complicated disease behavior among patients with inflammatory phenotype at
diagnosis comparedbetween the2000 to 2009 cohort and the 2010 to 2017cohort. (B) Requirement for first hospitalization afterCDdiagnosis comparedbetween the
2000 to2009cohort and the 2010 to2017cohort. (C)Requirement for first intestinal surgery comparedbetween the 2000 to2009cohort and the2010 to2017cohort.
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As shown in Fig. 2C and Supplementary Table 5, http://links.
lww.com/MD/E863, the cumulative rates of surgery at 1 year and
5 years were 27.9% and 36.2% in cohort A, and 24.2% and
27.7% in cohort B, all respectively (P= .29). After excluding the
5

surgeries before and at diagnosis, the cumulative rate of bowel
resection surgery after CD diagnosis at 1 and 5 years was 5.5%
and 13.4%, respectively. Significant difference between the 2
cohorts was not observed (P= .69).
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Table 2

Types of intestinal surgery in this cohort.

Procedures No. of patients

Ileocecectomy 3
Ileocolectomy 3
Right hemicolectomy 21
Left colectomy/sigmoid resection 2
Total colectomy 4
Colectomy (unspecified) 5
Ileal/small bowel resection 9
Loop colostomy/ileostomy 6
Exploratory laparotomy with lysis adhesion 2
Percutaneous catheter drainage 2
Gastric ulcer incision and suture 1
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3.6. Subgroup analysis to evaluate the benefits of early
use of thiopurines on the need for surgery

Of 182 patients, 19 patients who underwent surgery at the time of
diagnosis or within 6 months after diagnosis and who received
thiopurines for postoperative prophylaxis were excluded. Of the
remaining, 24 who did not use thiopurines and 10 who took
thiopurines for less than 3 months were excluded. A total of 129
patients were included in this analysis. Ninety-one (70.5%)
patients started thiopurines within 6 months after diagnosis. The
mean dosage of azathioprine was 1.6 milligram per kilogram of
body weight per day in both groups. Adherence to thiopurines
was not significantly different between groups. Specifically,
83.5% in the early use, and 84.2% in the late use group, took
thiopurines until their last observation (P= .881). The early use
group had significantly higher isolated ileal involvement and
tended to have more penetrating disease (Supplementary Table 6,
http://links.lww.com/MD/E864). The unadjusted rate of CD-
related intestinal surgery was significantly lower in the early use
group, as shown in Fig. 3. Univariate and multivariate analysis
Figure 3. Cumulative rate of requirement for first intestinal surgery after diagnos
diagnosis and those who started thiopurines at 6 months or longer after diagnos

6

for factors that predict CD-related intestinal surgery is summa-
rized in Table 3. After adjusting for age, gender, disease location,
disease behavior, perianal involvement, history of previous
surgery, use of biologics, and follow-up time, the early use of
thiopurines was found to be an independent protective factor
against surgery [hazard ratio (HR): 0.30, 95% confidence
interval (95% CI): 0.11–0.85, P= .024], while upper GI tract
involvement was identified as an independent predictor of CD-
related intestinal surgery with a HR of 3.37 (95% CI: 1.14–
10.00, P= .029).

4. Discussion

CD is increasing in Asia, and the data being reported from Asian
CD cohorts are also increasing. However, data from Southeast
Asia remain limited. Our cohort is the first long-term follow-up
cohort describing the characteristics, phenotypes, manifestations,
diagnosis, treatment, and outcomes of CD in Thailand.
The mean age of patients in this study was 46.4±16.7 years.

Patients in other cohorts from both Asia and Western countries
appear to have been a little younger at diagnosis than our
patients. The reported mean or median age at diagnosis in those
studies was mostly within the range of 20 to 40 years.[3,6,9,12–
14,16,20,22,25,27,28,30,34,40,41,44,48–50] There was no gender prefer-
ence in our cohort, which is similar to many cohorts from
Western countries,[3,20,31,35,41] but most cohorts from Asia
reported male predominance at 60% to 70%.[6,9,13,15,
22,27,28,30,34,44,48,49] The locations of disease at diagnosis in
our cohort were L3 (40%), L1 (35%), and L2 (25%). The
majority of cohorts from Asia also showed L2 to be the least
likely location of involvement; however, more colonic involve-
ment was found in Western cohorts.[3,6,13,16,20,27,34,40,41,44,48]

Similar to other studies, most of the patients in our study had
inflammatory phenotype at diagnosis.
Diagnosis of CD remains a challenge in Thailand. The time

from onset of symptoms to diagnosis was about 12 months in our
is compared between patients who started thiopurines within 6 months after
is.

http://links.lww.com/MD/E864


Table 3

Univariate and multivariate analysis for factors that independently predict Crohn disease-related intestinal surgery in patients who
required thiopurine therapy.

Factors Univariate P Multivariate P

Age 1.00 (0.97–1.04) .823
Male gender 1.94 (0.66–5.68) .226
Location .077
L2 vs L1 3.16 (0.92–10.93)
L3 vs L1 0.94 (0.24–3.76)

Upper gastrointestinal involvement 2.87 (0.98–8.40) .054 3.37 (1.14–10.00) .029
Stricturing disease 1.36 (0.31–6.03) .689
Penetrating disease 2.22 (0.62–7.92) .218
Perianal disease 0.92 (0.21–4.10) .917
History of previous surgery 0.29 (0.04–2.19) .229
Use of biologics 1.91 (0.61–6.02) .267
Early use of azathioprine 0.34 (0.12–0.95) .040 0.30 (0.11–0.85) .024
Follow-up time 1.01 (0.86–1.18) .892

A P value< .05 indicates statistical significance.
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cohort. Although this duration is not nearly as long as the 3-year
duration reported from India in 2009,[9] it is much longer than
the median time to diagnosis of 3 months reported from Hong
Kong and China in more recent years.[22,28] The median time to
diagnosis in Europe was recently reported to be 4 months.[3]

Furthermore, in contrast to the study from China that reported a
dramatic decrease in the time to diagnosis from 79.4 months
before 2010 to 3.1 months in 2015,[22] the diagnostic time in our
study was stable between the before and after 2010 groups. The
reasons that we most suspect are physician unawareness of CD
and/or physician difficulty differentiating CD from intestinal
tuberculosis (ITB). Physician unawareness is evidenced by the
significant proportion of patients (13%) who were not diagnosed
with CD even though they were operated upon. This rate was not
different between cohort A (14.8%) and cohort B (12.5%). In
addition, ITB is difficult to differentiate from CD. Eleven percent
of patients in the present study received anti-tuberculosis therapy
before diagnosis. This rate is, however, lower than the 20% to
40% rates reported from India and South Korea.[9,16,48]

Interestingly, there was a trend, although nonsignificant, toward
the rate of anti-tuberculosis therapy decreasing before diagnosis
in the later period. About 9% of patients in cohort B received
anti-tuberculosis therapy before diagnosis, while the rate was
15.4% in cohort A (P= .20). We postulate that this could be
related to the increased use of scoring systems designed to
differentiate ITB from CD in the later study period.[21,24]

The medical treatments for CD in this cohort were mainly 5-
ASA, glucocorticoids, and thiopurines. Each of these 3
medications were taken at some point during the study period
by about 80% of patients. Biologics use was quite limited in this
study because biologics are not yet reimbursed by the main health
care schemes in Thailand. As such, only 14% of patients were
treated with biologic therapy. These proportions of medications
used are comparable to those reported from many cohorts from
Asia with reported rates of mesalamine, glucocorticoids,
thiopurines, and biologics use of 70% to 98.9%, 35% to
100%, 29% to 92.6%, and 0% to 33%, respective-
ly.[9,12,13,15,27,28,33,48] Comparable rates of immunomodulator
and biologic use were also reported from pre-2010 Western
cohorts with rates of 25% to 64% for immunomodulators, and
0% to 32% for biologics.[14,20,31,35,40] Interestingly, there was a
significant trend toward early initiation of immunomodulators
7

and biologics in the later study period. The same pattern was also
observed in cohorts from Western countries and South
Korea.[14,20,31,34,40,50] Notably, the time of initiation of immu-
nomodulators in our cohort was quite early since the overall
cumulative rate of use was 74% and 86% at 1 and 5 years after
diagnosis, respectively. Other cohorts that included patients from
the 1990s to the early 2000s reported lower cumulative rates of
use of 22.2% to 34.8% at 1 year, and 37.7% to 46.2% at 5
years.[20,40,50] (Supplementary Table 7, http://links.lww.com/
MD/E865)
Disease outcomes were evaluated by rate of change in disease

behavior from inflammatory phenotype to complicated behavior,
rate of hospitalization, and rate of surgery. The incidence of these
outcomes in this study seemed to be lower than previously
reported, and was not significantly different between cohort A
and cohort B. The cumulative rate of disease behavior
progression at 5 years was 7.6%. This rate is lower than the
rates reported from Europe[14,20] and the United States[35] for
which disease behavior progression was about 20% at 5 years
after diagnosis. Hospitalization after diagnosis was observed in
23.6%of patients during the follow-up period in our cohort. This
rate is lower than that reported from Canada, which was 25%
per year.[2] In the present study, the cumulative rate of surgery at
1 and 5 years after diagnosis was 25.3% and 30.4%, respectively.
This overall 5-year cumulative rate of surgery is comparable with
that reported from many cohorts (20–40%) during the same era
from both Asian and Western countries.[3,13,16,20,28,31,34,40,44,48]

Interestingly and as mentioned above, many operations in this
cohort were performed before or at diagnosis. The cumulative
rate of surgery at 5 years when surgery after diagnosis was
exclusively considered was only 13.4%. Apart from differences in
race, we hypothesize that the low prevalence of smoking, which
was reported to worsen CD,[46] and the high rate of early use of
immunomodulators may account for the low rate of disease
progression, hospitalization, and surgery after diagnosis in our
cohort.
The benefits of early use of immunomodulators in reducing

CD-related surgery are still being debated. Even though some
observational studies showed no benefits,[4,19,37,39,42] 1 meta-
analysis[5] and other observational studies did show benefit of
early use in reducing CD-related surgeries.[11,17,18,20,23,32,
34,38,40,43] In this cohort, we performed subgroup analysis to
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determine this effect. To ensure the benefits of thiopurines, only
those who took the medicine for at least 3 months were included.
Patients who started thiopurines within 6 months, but after
surgery were excluded. This analysis demonstrated that early use
of thiopurines was an independent protective factor against CD-
related intestinal surgery.
This study has some limitations. First, our data are referral

hospital-based data that was retrospectively reviewed. In addition
to theknowndata-related shortcomings of retrospective study, our
study could be vulnerable to bias in favor of more severe disease as
our 2 study centers are routinely referred cases that are thought not
to be manageable in other care settings. Second, we did not have
essential details specific to clinical scores and endoscopic severity
scores that would have provided more insight into disease severity
and progression. Last, the sample size was small and insufficient to
generalize conclusions to other populations. This is attributed to
the low prevalence of CD in Thailand.
5. Conclusion

This study highlights the importance of early disease recognition
in a low prevalence area and early introduction of immunomo-
dulators in CD, which could help to prevent long-term
complications and reduce unnecessary surgery.
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