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Introduc on
Inﬂammatory bowel disease (IBD), once considered disease
of west is also increasingly diagnosed in Asia in recent years.
As there are already studies about IBD in Southeast Asia like
India, Srilanka, it would be more informa ve to study the
disease in Maldives as being closer to India and Srilanka. This
is probably the ﬁrst study about the disease from Maldives
conducted in a single ter ary hospital center. The objec ves
of the study were to determine the prevalence, clinical
characteris cs and treatment of IBD in Maldives.
Methodology
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A preliminary hospital-based retrospec ve observa onal
study was performed in ADK mul specialty hospital, a
referral ter ary center located in the capital city of Maldives.
Pa ents visi ng gastroenterology OPD, who were diagnosed
as IBD either Crohn's disease (CD) or Ulcera ve coli s (UC)
on basis of interna onally established standard prac ce,
were recruited in the study a er informed oral consents for
the dura on of three years from January, 2017 to December,
2020. We collected clinical data including gender, age at
diagnosis, symptomatology, severity, smoking habits, family
history, disease phenotype, and behavior at diagnosis from
each involved pa ents as per clinical proforma prepared for
UC and Crohn's disease in separate forms.
Result
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Total 41 pa ents of IBD with 15 CD and 26 UC were recruited
during study period. The prevalence of IBD in the country
was es mated to be at least 20 per 100000 persons.
Ileocolonic phenotype in CD and Extended coli s in UC were
more common. Clinically, majority IBD pa ents presented
with moderate to severe form. Biologic agents were
frequently used in IBD.
Conclusion
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The prevalence of IBD in Maldives is also more or less similar
to other Asian countries where as some aspects of clinical
characteris cs are similar to Western countries. There
needs to be na onwide epidemiological study or mul
center hospital based prospec ve or at least cross sec onal
study for detail and op mal informa on about various
aspects of IBD.

Biologic treatment, crohn's disease, clinical characteris cs,
inﬂammatory bowel disease, prevalence, ulcera ve coli s
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INTRODUCTION
Inﬂammatory bowel disease (IBD) is a chronic relapsing and
remi ng dysregulated immune and inﬂammatory
gastrointes nal disorder of unknown e ology. It mainly
involves ulcera ve coli s (UC), which is limited to the
mucosa of rectum and colon, and Crohn's disease (CD),
which can aﬀect any segment of the gastrointes nal tract
from the mouth to the anus transmurally. The prevalence of
IBD in the Western world is about 50–200/100,000 persons
for CD and 120–200/100,000 persons for UC.1 Therefore IBD
was known as western disease earlier.2 In recent years, the
incidence and prevalence rates of IBD have been increasingly
no ced in Asia and Africa.3 The exact explana on behind
this increasing trend in Asia is yet unknown however it could
be due to the westernized lifestyle.4 Sood, et al. from an
epidemiological study of Punjab of India found the prevalence
rate of UC as 44.3/100,000.5 In the Central Province of Sri
Lanka, the crude prevalence rate of UC and CD were 5.44
and 2.33/100 000.6
Republic of Maldives is a small country in Southeast Asia
that is located close to South India and Srilanka. As of 1st
January, 2020, the popula on of Maldives was es mated to
be 393,883 people. Prevalence of IBD in Maldivian people is
unknown a er many published studies showing increasing
trend in Asia. The ADK, 120-bedded a private mul specialty
hospital in the capital city has been providing general as well
as specialty services to Maldivians for the last 20 years.
So, we conducted this preliminary study in the center to
describe the prevalence, clinical characteris cs and
treatment of IBD in Maldivian pa ents.

OPD were printed and sta s cal analysis was performed
with Sta s cal Package for Social Sciences version (SPSS
20.0 IBM so ware, Chicago). Informed consents were taken
from all recruited pa ents for de-iden ﬁed data collec on
and the study was conducted as per ethics of the hospital.
Ethical clearance was not needed as per local ethics for the
retrospec ve study.

RESULT
By the end of the study period, 41 pa ents were diagnosed
as IBD including new as well as old in our study period. The
demography and clinical parameters of pa ents have been
shown in Table 1. There were 15 and 26 pa ents diagnosed
as CD and UC respec vely. The mean age at diagnoses of IBD,
CD and UC are 31, 25 and 33.1 years with standard devia on
of 13.3, 10.5 and 14 respec vely. The mean age at diagnosis
of CD pa ents was slightly lesser than that of pa ents with
UC. The youngest age at diagnosis of UC was 6 months old
infant who well responded with steroid induc on followed
by mesalamine for remission. With regard to gender, overall
male sex was slightly predominant in IBD (51.2%) and higher
in UC (57.7%) than in CD (40%). There were 13.3% ac ve
smokers in CD group where as 11.5% ex-smokers in UC
group. In addi on, we found only 9.7% of IBD pa ents had a
posi ve family history with 7% in CD and 11.5% in UC groups
respec vely.
Table 3: Summary of scores of QOL of par cipants in
diﬀerent domains

METHODOLOGY
This is a retrospec ve observa onal study conducted in
Gastroenterology OPD, ADK hospital from pa ents already
known as IBD who came in follow up as well as index
pa ents a er inves ga ons who were diagnosed as IBD
during the study period from January, 2017 ll December,
2020. The diagnos c criteria for IBD were based on
interna onal standard prac ce on a combina on of clinical
presenta ons, upper and lower gastrointes nal endoscopy,
radiologic (contrast CT enterography in each pa ent of CD)
and histologic ﬁndings with opinion from related subject
experts too. Pa ents with indeterminate coli s and
diagnos c dilemma were excluded. Clinical data of each
pa ent including gender, age at diagnosis, symptomatology,
severity, smoking habits, family history, disease phenotype,
and behavior at diagnosis were recorded in separate
proforma (prepared in microso word ﬁle) in Gastroenterology
OPD desktop computer. Montreal classiﬁca on was used for
age, disease loca on and behavior of CD and extension of
UC. Clinical severity was categorized as per Truelove and
Wi 's criteria for UC and Harvey Bradshaw index for CD.
Treatment regimens and bowel resec on rates were also
recorded in our pa ents.
All the data recorded in the pre-speciﬁed proforma separate
for UC and CD in the desktop computer of gastroenterology

Abbrevia ons. IBD-Inﬂammatory bowel disease, CDCrohn's disease, UC-Ulcera ve coli s
The Montreal classiﬁca ons of all pa ents with IBD in our
study are summarized in Table 2, Figures 1 & 2. Colonoscopy
in all cases of CD were 100% for ileal intuba on however
only 80% for severe UC pa ents category. With respect to
the disease phenotype of CD, we found 20%, 20%, 53%, and
7% of cases to be located in L1 (ileum), L2 (colon), L3
(ileo-colon), and L4 (upper GI tract) at diagnosis,
respec vely. With regard to the disease behavior of CD, B1
(non-stricturing and non-penetra ng type), B2 (stricturing
type), and B3 (penetra ng type) were observed 66.7%,
26.7.0%, and 6.7%, respec vely. The ileocolonic and
nonstricturing types accounted for the majority of our CD
cases. Only one pa ent that is 6.7% out of 15 CD pa ents
had perianal involvement (P type) in the form of perianal
ﬁstula. With regard to the disease extension of UC, we found
that the incidences of proc s (E1), le sided coli s (E2),
and extensive coli s (E3) at diagnosis were 23%, 11.5%, and
65.5%, respec vely. Extensive UC accounted for the
majority of pa ents in our study.
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was present in all UC pa ents i.e. 100% whereas only 30.8%
in CD pa ents. Symptoms like urgency, mucoid stool,
tenesmus were present in 95.6% in UC pa ents whereas in
CD pa ents they were signiﬁcantly lower (15.4 to 38.5%).
Weight loss was slightly higher in CD (71%) than in UC (65%).
UC pa ents had more fever predominant (65%) than of CD
pa ents (46%). The incidence of extraintes nal manifesta ons
(EIMs) was 33% in CD and 31% in UC groups. With respect to
clinical severity, 80 % of CD and 84.6% of UC pa ents were
moderate to severe at presenta on.

Table 2. Montreal classiﬁca ons of IBD

Table 3: Symptomatology: Gastrointes nal and EIM

Abbrevia ons. CD-Crohn's disease, UC-Ulcera ve coli s,
B1-non stricturing and non penetra ng, B2-stricturing; B3penetra ng, P-perianal involvement, E1-proc s, E2- le
sided coli s, E3-extensive coli s, L1-Ileum, L2-Colon, L3Ileocolon, L4-upper gastrointes nal tract

Figure 1: Montreal classiﬁca on: UC Extension
Abbrevia ons; E1: proc
extensive coli s

s; E2: le

sided coli s; E3:

Abbrevia ons. CD-Crohn's disease, UC-Ulcera ve coli s,
EIM-extraintes nal
The treatment regimens and bowel resec on rates of IBD
pa ents are summarized in Table 4. Our data showed that 5ASAs were frequently used in pa ents with UC than CD with
a signiﬁcant diﬀerence (100% vs 73.3%; p=.006). Whereas
for cor costeroids use, there was no signiﬁcant diﬀerence
(CD: 53.3% vs UC: 65.4%; p=.446). However, with regard to
immunomodulators, there was signiﬁcantly higher use in CD
than in UC (67.7% vs. 34.6%, p=.047), and likewise use of the
biologic agents mainly Inﬂiximab or Adalimumab in CD was
also signiﬁcantly higher than UC (40.0% vs 11.5%; p=.034).
Overall, the bowel surgery in pa ents with IBD was 7.3%.
Pa ents with CD showed a signiﬁcantly higher bowel
resec on rate than those with UC (20% vs 0%, p=.018). By
the use of above men oned single or combined treatment
regimes, pa ents were in remission clinically and
biochemically during follow up.
Table 4: Treatment regimens and bowel resec on

Figure 2: CD loca on
Abbrevia ons; L1-Ileum, L2-Colon, L3-Ileocolon, L4-upper
gastrointes nal tract
The symptomatology has been men oned in Table 3. The
mean dura on of illness at diagnosis for CD was 24.6 months
with standard devia on of 45.3 months whereas for UC it
was 7.1 months with standard of 6.1 months. Diarrhea was
present in 100% of pa ents with UC whereas only 92.3% of
the CD pa ents had it. 100% and 96.6% of pa ents of CD and
UC had abdominal pain respec vely. Bleeding per rectum
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Abbrevia ons. IBD-Inﬂammatory bowel disease, CDCrohn's disease, UC-Ulcera ve coli s, 5-ASA-aminosalicylic
acid

DISCUSSION
Recent reports demonstrated that the incidence and
prevalence rates of IBD in Asia have been increasing as like
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Western countries. Wei, et al. from an epidemiologic study
of IBD from 1998 to 2008 in Taiwan found that the
prevalence of CD increased from 0.19 to 1.78/100,000 and
that of UC increased from 0.61 to 7.62/100,000.8 As there
are not many popula on-based studies conducted in Asian
countries, exact prevalence rates for IBD are yet unknown
for Asia. Hospital-based studies would detect only the
treatment seeking IBD pa ents, which might leave out
pa ents who are mild symptoma c or asymptoma c and
those who take alterna ve (ayurvedic or tradi onal)
medicine. Same is true in Maldives and hence the total
number of pa ents of IBD that is 41 during the short period
of 3 years collected in ADK hospital, could not reﬂect the
total aﬀected pa ents in the country. As popula on of
Maldives at present is 393883, we may roughly es mate
that the prevalence of IBD in Maldives could be higher than
20 per 100000 persons considering the IBD pa ents diagnosed
in ADK gastroenterology OPD presumably represent around
half of total cases in whole country. During the study period
of 3 years, I was the single gastroenterologist in the country
and that is why suspected pa ents were supposed to refer
to me by physicians. Otherwise, the rest might have been
managed in the other two major referral centers or in other
Island hospitals/clinics by experienced physicians or some
directly did seek treatment from abroad e.g. India, Srilanka,
Thailand. Therefore, the prevalence of IBD in Maldives could
be comparable to that of India and higher than Srilanka.5,6
The sex distribu on of IBD has been consistently diﬀerent
worldwide. IBD is a male-predominant disease in Asia, according
to previous studies; for example, a study showed male
predominance of 59.6% in CD cases and 57.7% of UC cases.9
Similarly, a recent large hospital based retrospec ve
study by J. W. Chou et al. from Central Taiwan showed male
predominance of 71.1% of all pa ents with IBD with CD
pa ents (75%) and UC pa ents (68.2%) respec vely.10
However, our study showed female predominance of 60% in
CD and male predominance of 57.7% in UC in line with the
several other cohort studies.1 And there was slight male
predominance of 51.2% in IBD overall. Considering the
diagnosis of IBD with regard to age, the peak age for CD
diagnosis was between 20 and 30 years and that for UC was
between 30 and 40 years as seen in the study. 11 In the same
line, our pa ents were diagnosed at mean age of 25 years for
CD and 33 years for UC with standard devia on of 10.6 and
14 years respec vely. A consistent trend was observed that
pa ents with CD had a younger age at diagnosis than did
pa ents with UC. The higher prevalence rate of cigare e
smoking also had an associa on with lower income levels in
America, Europe, and Asia.12 A wide range of prevalence
rates of cigare e use was no ced in pa ents with IBD (CD:
39–72%, UC: 11–23%) and found that nonsmokers were
more common among pa ents with UC than among those
with CD.13 In our study, there were 13.3% current-ac ve smokers
in CD which was similar to Asia-Paciﬁc study (11.6%). 9
Whereas 12% ex-smokers were there in UC group with no
single current smoker implying smoking could be a risk
factor for CD and protec ve for UC as shown in the study.14
Pa ents with IBD in Asia tend to have a lower posi ve family
history rate (0.0–3.4%) than those in Western countries
(10–25%).3,15,16 The rate of posi ve family history of IBD

(9.7%) in our study is higher than other studies from Asia like
a recent study from Taiwan.10 The study outcome is
comparable with recent Asian studies demonstra ng an
increased posi ve family history rate of IBD pa ents, which
might be a ributable to a higher recogni on of IBD.17 With
respect to the disease phenotypes of CD, many studies
reported equal propor ons of phenotypes in pa ents with
CD, whereas some studies reported that the colonic type
(L2) was predominant in Western people. Prideaux et al.
demonstrated that the ileo-colonic type (L3) was the most
common type of CD in Asia (about 30–50%), followed by the
ileal (L1) and colonic type (L2).3 We also iden ﬁed that the
most common phenotype was L3 type (53%), followed by L1
(20%) and L2 (20%) and 7% involving upper gastrointes nal
tract (L4). However a study from Taiwan showed L1 was the
most common phenotype. 10 Concerning the disease
behavior of CD, the non-stricturing and non-penetra ng
type (B1) was the most common type in Western reports
(62–81%) compared with Asian reports (40–69%).3,9,18 Our
study also showed similar behavior in CD pa ents as B1
(66.7%) non stricturing type, B2 (26.7%) stricturing type and
B3 (6.7%) penetra ng type. In the literature, the incidence
of perianal involvement ranges from 15.6% to 36.7% in
pa ents with CD.3,8 We reported an incidence of only 6.7%.
Schwartz et al. demonstrated that 20–40% of pa ents with
CD developed a ﬁstula (mostly perianal ﬁstula followed by
enteroenteric ﬁstula) and the cumula ve risk of any ﬁstula
forma on was 50% a er 20 years.19 In our study, 13.4% of
pa ents had a ﬁstula (perianal ﬁstula and enterocolic ﬁstula
one-one), which was lower than expecta on to the report
by Schwartz et al. Diﬀerent ﬁndings have been reported
worldwide in regard to the disease extension for UC. Studies
from western countries showed proc s (E1) in 30–60%,
le -sided coli s (E2) in 16–40%, and extensive coli s (E3) in
18–35% of pa ents. Asia-Paciﬁc studies demonstrated
more or less equal distribu ons among these 3 types
(32.6%, 34.9%, and 36.2%, respec vely) .3,9 However in our
study, the most common type was E3 (65.5%), followed by
E1 (23%) and then E2 (11.5%). The prevalence of EIMs in
pa ents with IBD was es mated to be 25–50% in Western
countries, and EIMs were more common in CD than in UC.20
Prideaux et al. reported that 3.7–24% of pa ents with IBD in
East Asia had EIMs, and the prevalence was higher in India
[3]. Wei et al. reported that EIMs occurred in 1% of CD cases
and in 4.5% of UC cases in their hospital-based study in
Taiwan.18 Our study found that 31.7% of pa ents with IBD
had EIMs (33% in CD and 31% in UC), which was higher to that
of previous Asian reports but similar to the western reports.
With regard to treatment for IBD, 5-ASAs and cor costeroids
were more frequently used worldwide. In the present study,
5-ASAs were the preferred and ﬁrst regimen for the
treatment of IBD (90.2%), with higher in UC than CD (100%
vs73.3%, p=.006), which was consistent with other studies.21,22
Concerning the use of immunomodulators, our present
study demonstrated that immunomodulators were
prescribed signiﬁcantly higher in pa ents with CD than UC
(67.7% vs 34.6%, p=.047) which was comparable to the
ﬁndings of other reports.10,22 With respect to the use of
biologic agents, 40.0% of our pa ents with CD and 11.5% of
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pa ents with UC (p=.034) received biologic treatments
either Inﬂiximab or Adalimumab, which were comparable
with previous Western and Asian reports for UC (1–2% vs.
9%) but higher for CD (3–25% vs. 8–11%).22,23 The higher use
of biologic agents in Maldives in comparison to many fellow
South Asian countries could be due to good insurance
coverage by Government to its ci zens irrespec ve of
expensiveness of the treatment. In spite of good eﬃcacy of
biologic agents for IBD, there might be lower use of such
therapy in some poor countries where people need to pay
themselves for expensive biologic agents.24 Biologics as well
as 5-ASA are neither manufactured nor available in the
market of Maldives at present and have to purchase from
neighbor countries through the government facilita ng
agency and insurance companies on doctor's prescrip on
basis which some mes delay in treatment and as a result of
which chance of incomplete remission or relapses are
occasionally observed. The bowel resec on rate in our
pa ents with CD was only 20% which is lower than the
reports from Korea (35.5%), Europe (38–61%) and Japan
(55%) a er a 10-year follow-up.25-27 There was no history of
surgical treatment in our UC pa ents that might be due to
small sample size, short study period and a single center
study missing other pa ents in the country who did not visit
to us. The mean dura on of illness at diagnosis for CD was
24.6 months where as for UC it was 7.1 months which showed
early and mely diagnosis for IBD unlike other South Asian
countries like Nepal.28 It is probably because of high health
seeking behavior of Maldivian people and good insurance
coverage as like in western country. With regard to clinical
severity at presenta on, 80 % of CD and 84.6% of UC pa ents
were moderate to severe at presenta on unlike the other
Asian study showing majority with mild presenta on.29

in UC are more common which are diﬀerent than most of
the other studies in Asia and Western countries. Majority of
IBD pa ents clinically presented in moderate to severe
forms. Prospec ve or cross sec onal mul center hospital
and popula on-based studies at na onal level are needed
to iden fy prevalence, clinical characteris cs and op mal
treatment strategy of IBD in Maldives with more clarity.
Key Messages: In Maldives
1) IBD is as common as other Southeast Asian countries
2) Many characteris cs of IBD are similar to Southeast
Asian countries like India, Srilanka, Nepal and some with
Western countries
3) Needs further prospec ve or cross sec onal na onwide
mul center studies of IBD to get more realis c conclusion
in regard to characteris cs of IBD in Maldivian popula on.

LIMITATIONS OF THE STUDY
A single hospital based study with a short dura on, small
number and retrospec ve in nature are limita ons of the study.
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