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Abstract. To present study reports the clinical characteristics,
diagnosis and management of pediatric patients with inflam-
matory bowel disease (IBD) in China. Clinical records of
49 pediatric patients with IBD at Fudan University Children's
Hospital (Shanghai, China) between July 2001 and May 2012
were reviewed. Of 49 patients (30 males and 19 females),
8 patients had ulcerative colitis (UC) and 41 patients had
Crohn's disease (CD). The mean age was 10.4 years in patients
with UC and 10.1 years in patients with CD. The percentages
of patients with UC with abdominal pain, diarrhea or rectal
bleeding were 62.5, 100 and 87.5%, respectively, and that of
CD patients were 75.6, 61 and 39%, respectively. Patients with
UC were underweight (37.5%), and had oral ulcers (12.5%)
and arthritis (12.5%), and patients with CD were underweight
(34.1%), and had oral ulcers (26.8%), anal fistulas (22%) and
arthritis (19.5%). Patients with CD had a higher proportion
of immunoglobulin G, C-reactive protein and erythrocyte
sedimentation rate compared with patients with UC. Histo-
logic lesions of patients with UC were primarily located in
the sigmoid colon (75%), transverse colon (50%) or pan-colon
(50%), and in patients with CD they were located in the distal
ileum (51.2%), ileocecum (58.5%) or upper gastrointestinal
tract (41.5%). All patients underwent colonoscopies and
13 underwent double-balloon enteroscopies. Standard treat-
ment for IBD, including corticosteroids, S-aminosalicylate,
and immunosuppressants (6-mercaptopurine and azathio-
prine), were administered to all patients. In addition 3 patients
were treated with infliximab and 10 patients were treated with
thalidomide. Comprehensive assessment of clinical, labora-
tory, endoscopic, and pathohistological data will benefit the
timely diagnosis of IBD.
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Introduction

Inflammatory bowel disease (IBD) is a chronic non-specific
disorder of unknown etiology, and includes ulcerative colitis
(UC), Crohn's disease (CD) and indeterminate colitis. Recent
epidemiological studies indicate a rising incidence of IBD in
adults and children (1,2). However, the majority of published
studies have focused on adults, and delayed diagnosis is
common in children worldwide (3.4). Conventional diagnostic
methods may fail to identify a subset of patients with small
bowel involvement. Double-balloon enteroscopy (DBE), a tech-
nique for deep diagnostics and a therapeutic for small bowel
endoscopy, was described in 2001 by Yamamoto et al (5).
DBE is an established modality of investigation in adults, but
it has not been used widely in children and is available in few
pediatric centers in China (6).

The clinical course of CD may include various intra- and
extra-intestinal complications, and its serious and chronic
nature has shown to adversely affect patients' quality of
life (7). Approximately 10% of patients with UC present
with severe clinical symptoms requiring hospitalization and
treatment with intravenous corticosteroids (8). Infliximab is
a chimeric immunoglobulin G1 monoclonal antibody, which
binds to tumor necrosis factor-a with high affinity and speci-
ficity, and has been proved effective in adults with CD who
had an inadequate response to conventional therapy (9), as well
as in patients with UC (10). Thalidomide has been intensified
in recent years as researchers have identified and clarified its
immunomodulatory and anti-angiogenic properties (11,12).
Based on the apparent anti-TNF-a properties of thalidomide,
a previous study performed by the authors of the present study
used it successfully to treat a 12-year-old boy with refractory
CD and concomitant tuberculosis (TB) infection in 2006 (13).
This experience resulted in the authors of the current study
initiating a thalidomide treatment trial for refractory cases of
CD in 10 children.

Few published studies have reviewed IBD in Chinese
children (14). A steadily increasing trend of 0-14-year-old
childhood IBD in Shanghai, rising from O in 2000 to 6.051 in
2010 per 10° populations for the year-specific incidence rate,
has been found (14). However, few studies have reported the
use of DBE and thalidomide in children with refractory IBD.
The present study is a retrospective, multicenter hospital-based
study that was performed over an 11-year period. The data of
49 pediatric patients diagnosed with IBD at Fudan University
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Children's Hospital (Shanghia, China), and the preliminary
experience in the diagnosis and treatment of IBD in these
children, are reviewed.

Materials and methods

Patients and study design. Between July 2001 and May 2012,
49 pediatric patients (30 males and 19 females) were reviewed
at Fudan University Children's Hospital. The diagnosis of
UC or CD was appropriately evaluated by a physician. All
cases met the criteria established by the Society of Pedi-
atrics of China, 2010 (15). Every child suspected of UC or
CD underwent a complete diagnostic program, consisting
of colonoscopy with ileal intubation, upper gastrointestinal
endoscopy and radiologic contrast imaging of the small bowel.
In addition, DBE was performed in suspected cases with small
intestine involvement. Multiple biopsies from all segments of
the gastrointestinal tract (including pathological and normal
tissues) were required for a complete histologic evaluation.
Formalin-fixed, paraffin-embedded sections (3-ym) were
stained with hematoxylin-eosin, then examined under a BX51
light microscope (Olympus Corporation, Tokyo, Japan). The
data of 49 patients with IBD included general information,
clinical presentation and symptoms, laboratory findings and
therapeutic management.

Physical examinations, laboratory analyses, and pediatric
CD activity index (PCDAI) scoring (16) were performed
of the 49 patients at baseline, weeks 2, 8 and 12, and every
3 months thereafter, until the patients reached 18 years of age.
Endoscopies were repeated at 6 months after thalidomide
administration. The patients were monitored intensively for
any side effects during the follow-up period.

Ethics. The present study was approved by the Institutional
Ethics Committee of the Children's Hospital of Fudan Univer-
sity, and informed consent was obtained from the patients or
guardians of the patients included in the study.

Results

Patient characteristics. Eight (16.3%) of the 49 patients with
partial enteral nutrition had UC (3 males and 5 females;
age, 6-15 years; 2 mild, 4 moderate and 2 severe cases) and
41 (83.7%) had CD (27 males and 14 females; age, 1-17 years;
21 mild and 20 moderate/severe cases). The UC:CD ratio was
1:5.1, and the male:female ratio was 1:0.63. The patients' age
distribution is presented in Table I. The mean age at diag-
nosis was 10.4 years (range, 6.2-14.9 years) in patients with
UC and 10.1 years (range, 1.5-16.9 years) in patients with CD.

Clinical manifestations. The mean interval between
presentation and diagnosis was 10.2 months (range,
0.5-24 months) for patients with UC and 9.7 months (range,
0.5 months-5 years) for patients with CD. The clinical mani-
festations of the 49 patients with UC or CD are presented in
Table II. In this study, the common manifestations primarily
included abdominal pain, diarrhea and rectal bleeding, which
are typical symptoms of IBD (17). The percent of patients with
UC with abdominal pain, diarrhea or rectal bleeding were
62.5, 100 and 87.5%, respectively, and the percent of patients
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Table I. Age distribution of pediatric patients with inflammatory
bowel disease.

Age (years)

Disease <3 3-6 7-12 13-17
UC (%)  0(0) 0 (0) 6 (75) 2(25)
CD (%)  5(122) 2(49)  14(34.1) 20 (48.8)

UC, ulcerative colitis; CD, Crohn's disease.

Table II. Primary manifestations of inflammatory bowel dis-
ease in 49 pediatric patients.

Manifestations UC,n=8 CD,n=41
Common manifestations, n (%)
Abdominal pain 5(62.5) 31 (75.6)
Diarrhea 8 (100) 25 (61)
Rectal bleeding 7(87.5) 16 (39)
Extraintestinal manifestations, n (%)
Underweight 3(37.5) 14 (34.1)
Abdominal mass 0 () 2(4.9)
Oral ulcer 1(12.5) 11 (26.8)
Arthritis 1(12.5) 8 (19.5)
Anal fistula 0(0) 9(22)
Intestinal perforation 0(0) 0(0)
Erythra 0 (0) 6 (14.6)

UC, ulcerative colitis; CD, Crohn's disease.

with CD were 75.6, 61 and 39%, respectively (Table II). The
most common manifestation was diarrhea in patients with
UC and abdominal pain in patients with CD. Extra-intestinal
manifestations (EIM) were also documented, including being
underweight, and having abdominal masses, oral ulcers,
arthritis, anal fistulas, intestinal perforation and erythra
(Table II). The EIM in patients with UC were being under-
weight (37.5%), and having oral ulcers (12.5%) and arthritis
(12.5%), and the EIM in patients with CD were being under-
weight (34.1%), and having oral ulcers (26.8%), anal fistulas
(22%), arthritis (19.5%), erythra (14.6%) and abdominal
masses (4.9%) (Table II). At least one EIM was found in 25%
of patients with UC and 73.2% of patients with CD. There
were 26.5% (13/49) of cases in the present study who had been
misdiagnosed as dysentery.

Laboratory findings. Routine blood and other laboratory test
results were obtained. The percent of patients with UC with
immunoglobulin G (>12 g/1), C-reactive protein (>20 mg/I) or
erythrocyte sedimentation rate (>25 mm/h) were 25, 25 and
50%, respectively, and these percentages in patients with UC
were 51.2, 68.3 and 70.7%, respectively (Table I1I). In addi-
tion, patients with CD had a higher proportion of cases with
increased levels of immunoglobulin G, C-reactive protein and
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Table III. Laboratory findings of pediatric patients with
inflammatory bowel disease.
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Table IV. Distribution of histologic lesions in 49 pediatric
patients with inflammatory bowel disease.

ucC CD ucC CD

Parameter n=8 n=41 Lesion location (n=8) (n=41)
White blood cells >15x10%1, n (%) 2 (25) 6 (14.6) Rectum,n (%) 2 (25) 7(17.1)
Hemoglobin <90 g/1, n (%) 1(12.5) 5 (12.2)  Sigmoid colon, n (%) 6 (75) 9 (22.0)
Platelets >400x10°/1, n (%) 1(12.5) 18(43.9)  Descending colon, n (%) 3(37.5) 8 (19.5)
Albumin <35 g/l, n (%) 2 (25) 18(43.9) Transverse colon, n (%) 4 (50) 14 (34.1)
Immunoglobulin G >12 g/l, n (%) 2 (25) 21(51.2)  Ascending colon, n (%) 1(12.5) 11 (26.8)
C-reactive protein >20 mg/l, n (%) 2 (25) 28 (68.3)  Pan-colon, n (%) 4 (50) 10 (24 .4)
Erythrocyte sedimentation Ileocecum, n (%) 3(37.5) 24 (58.5)
rate >25 mm/h, n (%) 4 (50) 29(70.7)  Distal ileum, n (%) 0 (0) 21 (51.2)

Ileum, n (%) 0(0) 6 (14.6)
UC, ulcerative colitis; CD, Crohn's disease. Upper gastrointestinal tract, n (%) 0 (0) 17 (41.5)

erythrocyte sedimentation rate compared with patients with
ucC.

Endoscopic and pathohistological examination. Colonoscopy
was performed in all cases and gastroscopy was performed in
27 cases. DBE was performed in 13 cases. Six of these patients
had both colon and small intestinal involvement, and one case
involved only the small intestine. The histologic lesions of
patients with UC were primarily located in the sigmoid colon
(75%), transverse colon (50%) or pan-colon (50%), and the
histologic lesions in patients with CD were primarily located
in the distal ileum (51.2%), ileocecum (58.5%) or upper gastro-
intestinal tract (41.5%) (Table IV). Analysis of the number and
location of lesions revealed that more than two locations were
involved in 70.7% (29/41) of patients with CD.

In patients with UC, histological findings identified inflam-
matory cell infiltration and lymph follicle formation. A crypt
abscess was identified in one patient with UC. Lymphocyte
and plasmocyte aggregation were observed in all patients with
CD. The characteristic histological finding of non-caseating
granuloma was seen in 29.2% (12/41) cases of CD.

Treatment. The goals of IBD treatment were to induce and main-
tain the remission of mucosal inflammation and other clinical
symptoms, and to reduce the rate of growth retardation. The
standard treatment for IBD was administered to all patients,
including corticosteroids such as prednisone [5 mg per tablet;
Actavis (Foshan) Pharmaceutical Co., Ltd., Foshan, Guang-
dong, China] at an initial dose of 2 mg/kg per day and adjusted
according to patient's condition, 5-aminosalicylate (500 mg per
bag; Shanghai Ethypharm Pharmaceutical Co., Ltd., Shanghai,
China) at a dose of 50-80 mg/kg per day, immunosuppressants
such as 6-mercaptopurine (50 mg per tablet; Zhejiang Hisun
Pharmaceutical Co., Ltd., Taizhou, China) and azathioprine
(AZA; 50 mg per tablet; Beijing Jialin Pharmaceutical Co.,
Ltd., Beijing, China) according to the patient's condition, as
well as nutritional support. The majority of the patients who
received the standard treatment for IBD responded well.

Two patients (one with UC, one with CD) with
moderate-severe active IBD were administered infliximab
(100 mg per branch; Parkedale Pharmaceuticals, Inc.,

UC, ulcerative colitis; CD, Crohn's disease.

Rochester, Minnesota, USA) a dose of 5 mg/kg per day in
weeks 0, 2 and 6 and once in week 8 because oral gluco-
corticoids and immunosuppressants failed. In addition, one
patient with CD and arthritis received infliximab treatment.
All patients showed improvement in symptoms after the first
infliximab infusion (5 mg/kg). No side effects following treat-
ment were observed during the follow-up period.

Ten patients received thalidomide treatment (25 mg per
tablet; Changzhou Pharmaceutical Co., Ltd., Changzhou,
China) at an initial dose of 2 mg/kg per day and adjusted
according to patient condition. Among these patients, seven
with refractory CD, which was defined as standard induction
therapy with high-dose intravenous steroids, failed to induce
remission either at diagnosis or during subsequent relapse;
one developed a simultaneous TB infection and another two
developed a suspected TB infection). Thalidomide was admin-
istered at an initial dose of 2.0 mg/kg/day, then increased to
2.5-3.0 mg/kg/day or decreased to 1.5 mg/kg/day, depending
on each patient's response to drug. Six of the ten patients
completed all follow-up assessments (13). After 3 months of
thalidomide treatment, all patients achieved complete clinical
remission with significant improvement of laboratory data,
showed good tolerance of the drug, and then stopped steroid
use. The endoscopic findings revealed marked improvement
(Fig. 1). The remaining four patients who received thalido-
mide were still being followed-up at the time of manuscript
submission, but their clinical symptoms and endoscopic char-
acteristics improved in response to the treatment.

Discussion

Epidemiological studies have identified that the incidence
of IBD has markedly increased during the past several
decades (18). The onset of IBD within the first year of life has
been documented in 1% of pediatric patients (19). In the patient
sample in the present study, CD was more common compared
with UC and showed a male preponderance; these findings are
in agreement with previously published results (5). In a retro-
spective Chinese study, 82 patients with CD and 71 patients
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Figure 1. Endoscopic views of two patients (A and B) prior to treatment and (C and D) 6 months after treatment with thalidomide.

with UC were reported with a male predominance (14). One
larger study from the Japanese nationwide registry reported
that between 2003 and 2006, newly registered patients, who
were aged <16 years, included 311 cases of CD (10.6%) and
880 cases of UC (5.9%) (20). The authors of the present study
purposed that the variances between studies were due to
subjects being obtained from different regions and sample
size.

In a study of children in France, the mean interval between
presentation and diagnosis 2 months for UC and 4 months
for CD (21). In the present study group, the mean intervals
were longer; 10.2 months for UC and 9.7 months for CD,
and 13 cases (13/49, 26.5%) were initially misdiagnosed as
dysentery, which manifested diarrhea, mucous bloody stool,
positive occult blood test and effective antibacterial treatment.
As a result, these cases experienced delayed final diagnosis.
Children with diarrhea, abdominal pain and blood in stool
can often be mistakenly diagnosed with infectious diarrhea,
which may lead to a delay in the true diagnosis. In pediatric
IBD, growth failure may present in affected children before
digestive symptoms develop (22). Two of the patients in the
present study exhibited growth retardation; they visited their
physicians because of microplasia without digestive symp-
toms, which did not develop until 1-2 years later.

In the current study, the most common manifestation was
diarrhea in patients with UC and abdominal pain in patients
with CD. The EIM for patients with UC and CD were being
underweight, and having oral ulcers and arthritis. Diarrhea,

abdominal pain, being underweight, oral ulcers and arthritis
are symptoms of IBD (23-25). Patients with CD presented a
higher proportion of immunoglobulin G, C-reactive protein
and erythrocyte sedimentation rate compared with patients
with UC. The results were consisted with the work of
Vermerire et al (17), who determined that C-reactive protein
was a marker to differentiate IBD (17). In addition, it has been
determined that immunoglobulin G and erythrocyte sedimen-
tation rates are closely associated with the development of
IBD (26,27).

CD is a chronic transmural IBD that may involve any part
of the alimentary tract. The incidence rate of CD involving
the esophagus, stomach and duodenum was identified as 63%
(17/27) in the present study, which is similar to the results in
the study by Castellaneta er al (28). Castellaneta er al (28)
suggested that multiple biopsies should be performed in
children with suspected IBD who cannot be diagnosed
enteroscopically, even in the absence of upper gastrointestinal
symptoms. The majority of patients with CD in the present
study had more than two lesions, and the lesions were more
extensive compared with those in adults (29). Conventional
diagnostic studies may fail to identify a subset of patients
with small bowel involvement. In the current study, 13 patients
underwent DBE with an anal approach. Six of these patients
had colonic and small intestinal involvement, and one case
involved only the small intestine. DBE has been proved to be a
useful diagnostic tool for the evaluation of small bowel lesions
in patients with CD (30), and can enable the appropriate
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adjustment of treatment to achieve clinical improvement. The
significance of this finding is emphasized by the significant
and sustained clinical improvement in the majority of patients
following the adjustment of therapy (30-32).

The present study identified one crypt abscess among the
patients with UC. Similar to other studies, pathohistological
examination revealed markedly less obvious evidence of
disease in children compared with adults (33,34). Studies in
adults have reported pathological changes in CD, including
crack ulcers and epithelioid granuloma in submucosa and
subserous layer, in 70-75% of adults (35). The current study
observed non-caseating granuloma in only 12 patients in
the study sample; the low incidence rate may be due to the
restricted dimensions and depth of the biopsies performed.

Infliximab, a TNF-a antibody, was administered to three
patients, whose symptoms were improved after treatment. A
number of studies have confirmed that infliximab is safe and
effective in the treatment of IBD in children (36,37). In China,
infliximab is mostly used in patients with refractory IBD.
Further follow-up studies should be conducted to evaluate the
long-term efficacy and safety of infliximab therapy. In addi-
tion, infliximab is useful for relieving the EIM of IBD, such as
pyoderma gangrenosum, angiitis, arthritis, nodular erythema
and uveitis. However, infliximab should not be administered
to patients with sepsis, TB infection and/or intestinal tract
stenosis. In comparison with conventional ‘step-up’ therapy,
‘top-down’ or early aggressive treatment (infliximab + AZA)
show superiority in mucosal healing, rapid remission and
remission rates (38).

Biological treatment is expensive and cannot be used in
patients with TB infection, which remains common in China.
The treatment of patients with simultaneous CD and TB
infection is challenging because the administration of steroids
or immunosuppressants may result in the reactivation of latent
TB or exacerbate the infection. In China, few patients can
afford the high cost of infliximab. The development of novel
treatment modalities to help this group of patients is urgently
needed.

In agreement with the results of other studies (39,40), thalid-
omide (13) treatment improved the symptoms of 10 patients
with refractory CD in the present study. Studies have demon-
strated that thalidomide therapy can enhance the response to
anti-TB drugs (41,42). In the current study, it was observed that
thalidomide was a good therapeutic option for patients with
IBD and concomitant or suspected TB. In addition, positive
responses, including weight gain, improved endoscopic find-
ings and improved PCDALI scores, were observed at 2-3 weeks
after the initiation of thalidomide treatment in the present
study, which is an improvement compared with patients
who received steroids only. The side effects of thalidomide,
including peripheral neuropathy, drowsiness, fatigue, consti-
pation, xerosis cutis and granulocytopenia, were tolerable for
patients during the follow-up period in the current study, and
no severe neurotoxicity was observed. Due to the irreversible
neurotoxicity with a dose- and time-dependent manner, the
clinical application of thalidomide treatment is limited and
nerve conduction velocity tests should be performed during
follow-up examinations (43).

The present study was limited by a number of factors.
Firstly, the sample size of patients with UC was too small
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to compare the difference between patients with UC and
CD. Hence, a multicenter study with a large sample size is
required. Secondly, a small number of patients in the present
study received thalidomide. The long-term efficacy and safety
of thalidomide should be further evaluated in a large-scale
randomized controlled trial.

In conclusion, in the patient sample in the current study,
CD was more common than UC and showed a male prepon-
derance. The mean age at diagnosis was 10.4 years in patients
with UC and 10.1 years in patients with CD. The most common
manifestation was diarrhea in patients with UC and abdominal
pain in patients with CD. The EIM for patients with UC and
CD were being underweight, and oral ulcers and arthritis.
Patients with CD presented a higher proportion of immuno-
globulin G, C-reactive protein and erythrocyte sedimentation
rate compared with patients with UC. In addition, the admin-
istration of infliximab and thalidomide achieved remission in
refractory cases and the tolerance was acceptable.
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