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Abstract

AIM

To evaluate the efficacy of thalidomide for treating
troublesome cases of pediatric Crohn’s disease (CD)
with tuberculosis infection.

METHODS

A retrospective study of clinical outcome among chil-
dren treated with thalidomide was conducted. All
patients had evidence of tuberculosis infection with a
failure of anti-tuberculosis treatment for more than one
year, and were subsequently diagnosed with CD. All the
patients received thalidomide treatment with a starting
dose of 1.2-2.5 mg/kg per day. Remission was defined
as pediatric CD activity index less than or equal to 10.

RESULTS

Ten patients with CD were treated with thalidomide
at an average age of 7.2 years and followed up for a
median of 22.2 mo. Clinical remission rate was 60%
after 9-12 mo of thalidomide treatment. One pati-
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ent with no response had an interleukin-10 receptor
alpha gene mutation. Erythrocyte sedimentation
rate, C-reactive protein and platelet count showed
a dramatic decrease; hemoglobin level and weight
improved significantly after thalidomide treatment when
compared with the baseline values.

CONCLUSION

Thalidomide is an effective and safe drug for remission
of CD in pediatric patients who have been treated for
tuberculosis.

Key words: Inflammatory bowel disease; Intestinal
tuberculosis; Anti- tubercular treatment; Thalidomide;
Children

© The Author(s) 2017. Published by Baishideng
Publishing Group Inc. All rights reserved.

Core tip: Therapies for Crohn’s disease (CD) and
intestinal tuberculosis are totally different, and anti-TNF
alpha treatment may increase the risk of tuberculosis
reactivation. That makes it still tough to treat patients
with severe CD with concomitant tuberculosis, espe-
cially in high tuberculosis prevalence areas. In the
current study, all patients had evidence of tuberculosis
infection and diagnosed with CD. Thalidomide yielded
a positive result for those special cases, and it could be
an alternative drug after treatment of tuberculosis is
completed.
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INTRODUCTION

Crohn’s disease (CD) is a chronic inflammatory
disorder affecting an increasing number of patients
each year around the world™, It is characterized by
abdominal pain, diarrhea, bloody stool and other
extra-intestinal manifestations, and impacts on growth
in children and adolescents. Wang et a/* reported
a multicenter retrospective study in China which
demonstrated that childhood-onset inflammatory
bowel disease is an emerging disease with a 12-fold
increase of incidence over the past decade. Intestinal
tuberculosis (ITB) shares a close resemblance in
clinical, endoscopic and histological manifestations
with CD, making the differential diagnosis of these two
diseases difficult™. At the same time, tuberculosis (TB)
is and has always been a major public health problem
worldwide, especially in the lower income countries™.
With the changing epidemiology of TB and CD, it is
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not unusual to encounter the coexistence of these two
diseases, especially in high TB endemic areas™.
Managing CD with steroids, immunomodulatory
therapy and biological agents in high TB endemic
regions is challenging since those treatments are
associated with an increased risk of tuberculosis
reactivation for active or latent TB™®. Considering a
high incidence of TB in developing countries, empirical
anti-tubercular treatment (ATT) is used to differentiate
between ITB and CD"!. However, the use of anti-TB
medications may pose a risk of toxicity and cause
unnecessary delay for management of CD patients.

In 2011, we reported in our pilot study our ex-
perience that three pediatric patients with CD concomi-
tant with tuberculosis achieved clinical remission after
six months of thalidomide treatment™®. Similarly, a
later case report presented an adult patient with CD
and pulmonary TB who was steroid-dependent and
unresponsive to infliximab, but the patient exhibited an
excellent response to thalidomide treatment™. In the
present study, we enrolled 10 pediatric-onset patients
who had symptoms and evidence suggestive of CD
and tuberculosis in attempt to evaluate the efficacy
of thalidomide in clinical remission of these cases in a
long-term follow-up.

MATERIALS AND METHODS

Patients

This is a tertiary medical center, retrospective study
of pediatric CD patients (aged < 18 years) with
tuberculosis treated with thalidomide at the Children’s
Hospital of Fudan University from July 2009 to April
2016. Tuberculosis diagnosis was established based
on at least one of the following criteria: (1) histological
manifestation of acid fast bacilli (AFB) in intestinal
tissues; (2) positive TB culture; and (3) positive
tuberculin skin testing. All of the patients received a
full course of anti-TB medications prior to thalidomide
administration. The diagnosis of CD was based on
endoscopic and clinical symptoms, which were defined
as no improvement of clinical and endoscopic symptoms
after anti-TB treatment for at least one year.

Treatment

Thalidomide (Changzhou Pharmaceutical Factory,
Changzhou, China) was administered orally at a
starting dose of 1.2-2.5 mg/kg per day. The decision
to modify the dosage was made by the director of
gastroenterology department according to the response
and disease activity. To minimize adverse events,
thalidomide was taken every evening. This study
was approved by the Ethics Committee of Children’s
Hospital, Fudan University. Written informed consent
was obtained from either the parents or legal guardians
of the patients after they were informed about possible
adverse events. Contraception was controlled in the
patients who were in reproduction age.
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Outcome

A retrospective chart review of medical records was
performed to collect baseline demographic and disease
characteristics, results of clinical indices and adverse
events during follow-up. Pediatric CD Activity Index
(PCDAI)™, as primary outcome, was used to evaluate
the response to the treatment from the time of
thalidomide initiation and at 9-12 mo thereafter. Each
patient acted as his/her own historical control. Clinical
remission was defined by PCDAI less than or equal to
10, significant response was a decrease in PCDAI at
least 12.5 points from baseline"”. The clinical indices
of erythrocyte sedimentation rate (ESR; normal
range 0-20 mm/h), C-reactive protein (CRP; normal
range 0-8 mg/L), platelet count and hemoglobin were
compared before and after treatment. Weight for age
Z score by Chinese standardized growth curve was
evaluated as a measurement of nutritional index.

Statistical analysis

Statistical analysis was performed using SPSS 18.0
(SPSS Inc., Chicago, IL). Quantitative variables were
presented as mean £ SD or median with range.
Continuous variables were evaluated using paired
Student’s t test with normal distribution and Wilcoxon
test with non-normal distribution. Statistical significance
level was set at two-sided P < 0.05.

RESULTS

Baseline characteristics

Ten pediatric patients treated with thalidomide were
enrolled in the study. There were 6 females and 4
males, with an average age of 7.2 years at thalidomide
treatment (range: 2-13.5 years). The mean disease
duration before thalidomide therapy was 24 mo
(range: 16-42 mo). The average length of follow-up
was 22.2 mo (range: 9-44 mo) after the initiation of
thalidomide. Clinical characteristics are summarized in
Table 1.

All patients have received ATT treatment for more
than one year with the average age of 5.3 years (range:
0.2-12.0 years). Seven children were previously
treated with isoniazide, rifampicin and pyrzinamide
(HRZ). All patients had evidence of tuberculosis;
positive AFB was observed in 8 cases and positive
tuberculin skin testing in 2. One patient suffered from
spleen TB, and cell culture of Mycobacterium was
positive. The mean duration of ATT treatment was 18
mo (range: 12-36 mo).

In the present cases, 2 showed prominently colonic
involvement, 7 had ileocolonic diseases and the
remaining one had isolated ileal disease. Six patients
presented with perianal disease, one suffered from
joint involvement and one had oral ulcers.

Outcome
Disease activity: At baseline, 7 patients had
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moderate-to-severe disease activity (PCDAI > 30).
There was a significant decrease in the PCDAI score
from 37.3 £ 14.1 in the beginning to 16.0 £ 17.9
after 9-12 mo treatment (P < 0.05) (Figure 1). Clinical
remission was achieved in 6 patients (60.0%) and
there was a response in 3 cases (30.0%) at 9-12
mo after commencement of thalidomide treatment.
For those 3 patients with follow-up duration longer
than 36 mo, they were still in remission. Case 4 was
unresponsive to infliximab prior to positive AFB, but
was responsive to thalidomide. In case 2, the PCDAI
increased from 52.5 to 60, indicating no response
to thalidomide. Given early-onset symptoms and
severe perianal abscess of the patient, we performed
the whole exome sequencing and found a causative
interleukin-10 receptor alpha (IL10 RA) mutation. One
of the compound heterozygous variants was ¢.301C
> T inherited from her father, and the other was
¢.537G > A from her mother. She has been treated
with umbilical cord blood transplantation, which was
described in our previous studiest***,

Given the lack of complete data, we only evaluated
the response of some cases at different time points.
Case 1 showed significant clinical response in the first
one month (PCDAI decreased from 45 to 15), case 5
and case 7 attained clinical remission (PCDAI < 10)
after 2 mo and one month of treatment, respectively.
With regard to TB status, the positive AFB findings
were turned to negative in case 3 and case 8 after 16
mo and 10 mo of treatment, respectively.

Overall, the laboratory assessment showed
significant drop after thalidomide therapy in ESR
(baseline: 26.1 mm/h £ 14.5 mm/h; follow-up: 11.5
mm/h £ 12.0 mm/h) (normal range: 0-20 mm/h) (P
= 0.037) (Figure 2A), CRP (baseline: 64.0 mg/L +
46.5 mg/L; follow-up: 25.1 mg/L £ 47.8 mg/L) (normal
range: 0-8 mg/L) (P = 0.004) (Figure 2B) and platelet
(baseline: 471.1 x 10°/L + 178.3 x 10°/L; follow-up:
328.4 x 10°/L + 163.8 x 10°/L) (P = 0.002) (Figure
2D), with a marked improvement in hemoglobin level
(baseline: 111.0 g/L £ 13.4 g/L; follow-up: 119.5 g/L
+ 19.7 g/L) (normal range: 110-160 g/L) (P = 0.105)
(Figure 2C). Weight values at 9-12 mo after starting
the treatment showed a dramatic increase when
compared with the baselines (21.03 + 13.4 vs 27.8
£ 19.3) (P < 0.05). The changes of weight for age Z
score are shown in Figure 3.

Dose escalation: The majority of patients (70%)
started on an initial dose of 2 mg/kg per day or
more. During follow-up, four cases had thalidomide
dose increased (to a maximum of 3 mg/kg per day).
And the details of dose changes in each individual
patient are listed in Table 2. Doses were successfully
decreased for all cases after responding to thalidomide.
Two cases discontinued thalidomide administration
during follow-up due to clinical remission, and one
patient with IL10 RA deficiency stopped the treatment
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Table 2 Dose changes at different time points after thalidomide treatment

Patient No. Dose (mg/kg per day) at different follow-up time (mo)
1 2.5 (baseline) - 2.5 (1 mo) - 1.2 (12 mo) - discontinue (34 mo)
2 2.5 (baseline) - discontinue (7 mo)
® 2 (baseline) - 1.1 (12 mo) - 0.7(18 mo) - 0.4 (21 mo) - 0.33 (33 mo)
4 1.8 (baseline) - 3 (5 mo) - 1 (12 mo) - 0.8 (15 mo)
5 2 (baseline) - 0.5 (2 mo) - 1.8(9 mo) - discontinue (22 mo) - 0.5 (36 mo)
6 1.2 (baseline) - 0.6 (12 mo)
7 2 (baseline) - 1.8 (1 mo) - 1.1 (10 mo) - stop (44 mo)
8 2 (baseline) - 2.4 (10 mo) - 1.6 (16 mo)
9 2.2 (baseline) -1.4 (5 mo) - 1.8 (9 mo)
10 1.8 (baseline) -1.3 (9 mo)
70 —o— Case 1 however, the treatment failed despite administration
—o— Case? for more than one year. Given that CD and ITB have
60 Case 3 marked overlap in clinical, endoscopic and histologic
5o - features, CD diagnosis was then established due
Case 4 to the failure of ATT therapy, and the majority of
40 - —e— Case5 our cases had perianal diseases which were more
—o— Case 6 common in CD than ITB. While it is undeniable that
0 = Case 7 the two conditions could coexist in countries with a
201 high TB prevalence, one hypothesis suggests that
-8 (Case 8 . . . .
Mycobacterium avium subspecies might be a cause
10 —e— Case9 of CD', In 2011, a successful use of thalidomide
0 —o— Case 10 under such circumstances in patients with CD and
> [9]

PCDAI before thalidomide PCDALI after thalidomide

Figure 1 Changes in pediatric Crohn’s disease activity index before and
after 9-12 mo of thalidomide treatment in 10 patients. There was a decrease
of the pediatric CD activity index (PCDAI) scores in 9 patients (P < 0.05), 6
of them achieved clinical remission (PCDAI < 10). PCDAI: Pediatric Crohn’s
disease activity index.

steroids successfully!*®l, In a later retrospective

series of 12 children with severe refractory CD who
failed to respond to infliximab and adalimumab, a
83.3% clinical remission rate and a rate of 71.4%
complete fistula closure after thalidomide treatment
as a rescue therapy were achieved®. In our study,
one case (case 4) also failed to respond to infliximab,
but responded to thalidomide therapy. Recently, the
first multicenter, double-blind randomized clinical trial
provided more information concerning the efficacy and
safety of thalidomide on active pediatric CD despite
immunosuppressive treatment. In that study, 31 of
49 (63.3%) children achieved clinical remission and
65.3% achieved a 75% response rate after 1.5 to 2.5
mg/kg per day thalidomide treatment®'!. The 60%
remission and 30% response rates in our study are
comparable with those studies.

One of the most important features in the current
study is that all patients had laboratory findings
consistent with tuberculosis infection. Of note, we
found evidence of AFB in 80% of patients, which
indicated tuberculosis infection. Thus, it is reasonable
that they were first treated with anti-TB medications,

Baishidenge ~ WJG | www.wjgnet.com

also tuberculosis infection was also reported™ . In
fact, thalidomide has been shown to be effective as
an adjuvant treatment for intractable intracranial
tuberculosis and central nervous system tuberculosis
infection that did not respond to standard medical
and surgical therapy®*. It has been postulated that
the mechanism of action of thalidomide is associated
with inhibiting tumor necrosis factor-alpha secretion.
It could also co-stimulate T lymphocytes and have
a greater effect on CD8+ than CD4+ T cells since
CD8+ T cells have a protective immunological effect
in Mycobacterium tuberculosis infection. Therefore,
due to its positive role in tuberculosis infection, the
application of thalidomide seems to be able to avoid
the contraindication for the use of infliximab in patients
with latent or active TB and reduce the damage from
delaying treatment of CD.

As a sedative and antiemetic agent during preg-
nancy in the 1950s, thalidomide was withdrawn from
the market due to potential teratogenicity. The most
commonly encountered adverse effect of thalidomide
treatment is the peripheral neuropathy which impedes
its long-term use. Our experience showed that
drowsiness was the most common adverse reaction
to thalidomide. The relationship between peripheral
neuropathy and cumulative dose has been investigated
in a previous study which showed that 25% of patients
complained of peripheral neuropathy and all received
cumulative doses over 28 g'®. In our cases, only one
reached high cumulative dose during the follow-up
period. The low-dose administration may be one of the
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A B
50 —o— Case 1 180 == Case 1
45 —-— Case2  160T . . ~#- Case 2
or Y o Case3 1401 ~#- Case3
ol Case 4 Case 4
30 —— Case5 —#— Case5
251+ o Case 6 =& Case 6
2r —#— Case7 —&— Case?
12 L D\ =& Case 8 =@ (Case 8
=& Case9 = Case 9
(5) | -~— =& Case 10 =& (Case 10
ESR before thalidomide ESR after thalidomide
¢ a0
160 - s Case 1 \ =& Casel
150 F —.— Case? 700 = Case 2
140 - o Case3 600 - % ~#- Case3
130 [ Case 4 - Case 4
120 - —#— Case5 200 \ =#— Case 5
110 - :/ ‘ //74 ~#— Case6 400 2 » —&— Case 6
100 - — = — —a— Case7 | —e— Case7
90 =& Case8 =& (Case 8
g0 \‘ ~#— Case9 200 |- ~#-— Case9
70 =@ Case 10 100 ~m— Case 10
Hb before thalidomide Hb after thalidomide PLT before thalidomide PLT after thalidomide

Figure 2 Changes of laboratory indices before and after 9-12 mo treatment in 10 Crohn’s disease patients with tuberculosis. A: Erythrocyte sedimentation
rate (ESR); B: C-reactive protein (CRP); C: Hemoglobin (Hb); D: Platelet (PLT). It showed significant reductions in ESR, CRP and platelet levels (P < 0.05); and an

increasing trend in Hb levels.

m Weight-for-age before thalidomide m Weight-for-age after thalidomide

Figure 3 Changes in weight for age Z score before and after 9-12 mo
treatment in 10 cases treated with thalidomide.

reasons for no obvious adverse events, or it could be
due to the short-term follow-up in our study. However,
it is noteworthy that one case with a cumulative
dose over 28 g experienced disease relapse after
thalidomide discontinuation and recovered soon after
restarting thalidomide at a very low daily dose, being
indicative of thalidomide-dependency. Clearly, this still
needs further investigation with similar cases.

Our study had some limitations. There was no
control group to compare the effect of other medi-
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cations because the natural course of CD can achieve
spontaneous remission and exacerbation. We selected
the self-control study to reduce the bias. Although
our study is the largest reported series treated with
thalidomide in pediatric patients with CD who has been
treated for tuberculosis, its retrospective design may
create several limitations. A prospective study should
be carried out in the future. We also did not perform
Mycobacterium culture and electromyography because
no patient presented with symptoms and signs of
sensory impairment.

In conclusion, thalidomide is an effective and safe
drug in inducing clinical remission and improving
laboratory parameters for pediatric patients with CD
who have been treated for tuberculosis infection. It
can be used as an alternative drug after treatment
of TB is completed. A controlled, long-term trial of
thalidomide in patients with those conditions awaits
further investigation.

COMMENTS

Background

Since Crohn’s disease (CD) and tuberculosis (TB) could be present in the same
patient, especially in high tuberculosis endemic areas. However, biological
agents or immunosuppressive drugs, as effective medications for CD, may
increase the risk of tuberculosis reactivation. Therefore, it is urgent to develop a
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suitable therapy for those troublesome cases of CD with tuberculosis infection.

Research frontiers

Anti-TNF alpha treatment may increase the risk of tuberculosis reactivation.
This makes it difficult to treat severe inflammatory bowel disease patients in
high endemic area of tuberculosis. Thalidomide is reported to be effective in
pediatric CD, and it is also safe for treatment of intracranial tuberculosis as an
adjuvant therapy.

Innovations and breakthroughs

The authors describe a small series of 10 pediatric patients with evidence of
tuberculosis. Following at least one year of anti-tubercular therapy, patients
started on thalidomide due to persistence of gastrointestinal symptoms and
endoscopic abnormalities consistent with CD. Clinical remission rate reached
60% after 9-12 mo of thalidomide treatment. Importantly, no exacerbation of
TB was reported during a mean follow-up period of 22.2 mo. The results of
the study may be relevant for clinicians dealing with CD in countries with high
prevalence of tuberculosis.

Applications

This is a retrospective case series of 10 pediatric CD patients complicated
with tuberculosis from one institution. In TB prevalent region where CD is also
prevalent, the potential benefit using thalidomide provides a reasonable option.

Terminology

Anti-tubercular treatment refers to the use of response to the therapy to
differentiate between tuberculosis and CD. PCDAI is the Pediatric CD Activity
Index, a scale to assess the severity of the disease.

Peer-review

This study presented the retrospective experience with thalidomide to treat
children with CD who had laboratory evidence of infection of Mycobacterium
tuberculosis. The patient numbers included in this study are small. However, it
provides useful information for the management of pediatric CD.
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