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SUMMARY

Background

Anti-tumour necrosis factor-o antibodies are useful for the treatment of
refractory Crohn’s disease and ulcerative colitis. Thalidomide is another
agent with tumour necrosis factor-o suppressive properties.

Aim
To investigate the long-term efficacy and safety of thalidomide in a group
of children and young adults with refractory inflammatory bowel disease.

Methods

Twenty-eight patients with refractory moderate-severe inflammatory
bowel disease (19 Crohn’s disease, 9 ulcerative colitis) received thalido-
mide 1.5-2.5 mg/kg/day. Patients were assessed at baseline, at weeks 2,
4, 8 and 12, and then every 12 weeks by patient’s diary, physical exam-
inations, laboratory analyses and scoring on activity indexes. Primary
outcomes were: (i) efficacy in inducing remission; and (ii) efficacy in
maintaining remission.

Results

Remission was achieved with thalidomide in 21 of 28 (75%) patients
(17 with Crohn’s disease, 4 with ulcerative colitis). Mean duration of
remission was 34.5 months. Sixteen of 20 (80%) patients suspended
steroids. Reversible neuropathy occurred in seven of 28 (25%) patients,
but only with cumulative doses over 28 g. Other side effects requiring
thalidomide suspension were vertigo/somnolence (one of 28), and agita-
tion/hallucinations (one of 28).

Conclusions

Thalidomide seems to be effective in inducing long-term remission in
children and adolescents with intractable inflammatory bowel disease.
Neuropathy is the main adverse effect, but appears to be cumulative dose-
dependent, thus allowing long-term remission before drug suspension.

Aliment Pharmacol Ther 25, 419-427

© 2007 The Authors

419

Journal compilation © 2007 Blackwell Publishing Ltd

doi:10.1111/j.1365-2036.2006.03211.x



420 M. LAZZERINI et al.

INTRODUCTION

Increased production of tumour necrosis factor o
(TNF-o) is known to play a role in the physiopatholo-
gy of both ulcerative colitis (UC) and Crohn’s disease
(CD)." ? Higher levels of TNF-o in mucosal cells, serum
and stool have been documented in patients with CD
and UC compared with healthy controls,' > and TNF-«
levels tend to increase with disease activity.” > More-
over, Infliximab (INFL), a chimeric antibody against
TNF-«, has been shown to be effective in severe
inflammatory bowel disease (IBD) refractory to other
immunosuppressants.®®

Thalidomide is a small molecule which has shown
TNF-o suppressant properties” '° by reducing the pro-
duction of TNF-« by lipopolysaccharide or phytohaem-
aglutinin-stimulated monocytes and macrophages,'" '*
and mitogen-induced T-cells.'? The precise mechanism
by which TNF production is controlled is unclear. Tha-
lidomide increases TNF-o mRNA degradation,"® but
can also affect signal transduction pathways by
impeding activation of NFkB,'* hence its effect on the
production of many of the interleukins, cell cycle con-
trol and cell death.” '° Thalidomide has been shown to
induce T-helper cell type 2 (Th2) and concomitantly
inhibit Th1 cytokine production.'> While dexametha-
sone markedly inhibits the expression of many
cytokines (IL-2, IL-4, IL-6, IL-10, IFN-gamma and
TNF-alpha), thalidomide more selectively inhibits the
expression of TNF-alpha and IL-6 mRNA.'® Thalido-
mide also inhibits the production of IL-12, an import-
ant immunoregulatory cytokine crucial to the
development of the cellular immune response in
patients with CD."” As well as dexamethasone proper-
ties, thalidomide also has anti-inflammatory and
anti-angiogenetic properties which may play a role in
the control of IBDs.” '

Although the exact mechanism of action is still
unclear, thalidomide is clinically effective in several
TNF-o mediated diseases. It has been recently included
in the therapy regimens of immuno-mediated condi-
tions such as erythema nodosum leprosorum,'® cuta-
neous lupus erythematosus,”” > aphthous stomatitis,**
oro-oesophageal ulcers in AIDS**?* and Behcet
disease,”> *® and chronic graft-vs.-host disease with
muco-cutaneous involvement.”” An inhibitory effect
on TNF-o was found when thalidomide was used to
treat patients with CD.'” Some clinical reports have
already pointed to the usefulness of thalidomide in
treating CD in both adults and adolescents,'” *®7>? but

so far these series have commented only on its short-
term efficacy and safety.

Starting from an initial experience with a limited
number of cases, *> we performed a retrospective study
assessing the long-term efficacy and safety of thalido-
mide in the treatment of glucocorticoid-resistant and
glucocorticoid-dependent IBD (both CD and UC) in
children and young adults.

MATERIALS AND METHODS

This is a retrospective study of a series of patients trea-
ted with thalidomide from a population of 186 IBD
patients attending the gastroenterology clinic of the
paediatric department of Trieste’s Institute of Child
Health between January 1998 and October 2004. Diag-
nosis of UC or CD was made by colonoscopy with
multiple biopsies. Thalidomide was given to children,
adolescents and young adults aged 2-20 with chronic
refractory moderate to severe IBD. Refractory disease
was defined as: active disease despite steroid (STE)
therapy at a dose 2 mg/kg/day for 8 weeks of predni-
sone (maximum 60 mg/day) or equivalent and at least
one immunosuppressive of proven efficacy as azathiop-
rine for 4 months, methotrexate for 3 months, INFL at
the dose of 5 mg/kg at week 0.2, and 6 weeks, cyclo-
sporine at the dose of 2 mg/kg/day for 4 weeks or
1 week at 1 m/kg/day IV. The exclusion criteria for
thalidomide use were symptomatic peripheral neuro-
pathy, concurrent intestinal or systemic infection,
unwillingness to follow recommended guidelines for
birth control, toxic megacolon or very severe fulminant
disease in imminent need of surgery. Contraception was
mandatory for female participants of childbearing
potential (two concomitant methods) and pregnancy
testing was carried out monthly. Male patients engaging
in heterosexual activities were advised to use condoms.

The study was approved by the institutional review
board. Informed consent was obtained from all
patients and from parents in the case of minors, after
an extensive, questionnaire-based discussion about the
drug’s possible toxic effects and the strict clinical
monitoring needed during follow-up. The preliminary
results of this study have been previously reported
elsewhere.

Treatment

Thalidomide was administered in the evening at a
starting dose of 1.5-2.5 mg/kg/day. When thalidomide
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was started, other immunosuppressive drugs were
suspended, except for STEs. After 6 months, in
patients achieving and maintaining remission, thalido-
mide was then tapered to a minimum effective
dose, and eventually discontinued altogether. The
dose was also tapered in patients complaining of
excessive sedation or other dose-related adverse effects
(AEs). Medication compliance was determined by pill
count at each visit. The thalidomide was provided from
January 1998 to September 2003 for compassionate
use by Chemie Grunenthal (Thalidomide cp 100 mg,
Grunenthal, Aachen, Germany). Since October 2003
thalidomide distribution has been controlled by the
‘Pharmion Risk Management Programme (PRMP)’
(Thalidomide Pharmion cps 50 mg, Pharmion Ltd,
Windsor, UK).

Outcome measures
Efficacy

The primary outcomes were defined as: (i) efficacy of
thalidomide in inducing remission; and (ii) efficacy of
thalidomide in maintaining remission. Secondary out-
comes were: (i) withdrawal of STEs; (ii) mean time to
achieve clinical remission; and (iii) minimum effective
dose. Clinical remission was defined for children and
adolescents (<18 years) with CD by a Paediatric
Crohn’s Activity Index (PCDAI) <7.5, or in the case of
young adults (>18 years), by a Crohn’s Activity Index
(CDAI) <150, with a decrease of at least 70 points from
baseline.>> °>* Relapses were defined respectively by
PCAI > 15 or CDAI > 200.

Patients with UC were classified according to the
ulcerative colitis scoring system (UCSS).>® Remission
was defined as complete resolution of clinical symp-
toms (all clinical UCSS subscores equal to 0) with a
proctosigmoidoscopy score of O or 1. Patients requi-
ring additional intervention or increased doses of
concurrent therapy were considered to have failed
treatment.

Safety

Adverse effects were classified as: (i) neuropathy; (ii)
AEs resulting in thalidomide suspension (other than
neuropathy); and (iii) minor AEs (not resulting in tha-
lidomide suspension). The relationship between daily
dose, total cumulative dose, and occurrence of AEs
was investigated.
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Assessments

Patients were assessed at baseline and at weeks 2, 4, 8
and 12, by patient’s diary and physical examinations,
and scored using clinical activity indexes (PCDAI,
CDAI, UCSS). Patients achieving remission were also
evaluated with the same parameters every 12 weeks.
Patients with partial response (i.e. improved but not
achieving remission) were to be evaluated every
4-8 weeks.

At each clinical check-up, patients were questioned
for AEs, in particular for symptoms of paresthesia and
numbness. Physical examination including direct neu-
rological examination was performed and blood and
urine were investigated at each visit. In accordance
with established guidelines’®, electromyography (EMG)
was performed to rule out subclinical neuropathy in
all patients at baseline and every 3 months. The EMG
was always both qualitative and quantitative (speed of
conduction and amplitude of the upper limbs and
inferior-median and sural) and studied both sensory
and motor performance.

Statistical analysis

All patients receiving at least one dose of thalidomide
were eligible for analysis. Categorical variables are
describes as absolute numbers and percentages; con-
tinuous variables are described as means, medians and
IQR (25°-75° interquantiles). Scores by indexes of
severity are expressed by means and ranges in text
and as means and standard deviations in Figures.
Safety data are reported as incidence of events. The
probability of remission was calculated by life table
analysis and expressed by a Kaplan-Meier curve.
Statistical analysis was performed using the SPSS
version 9.0 (SPSS Inc., Chicago, IL, USA).

RESULTS

Patient characteristics

Twenty-eight patients were treated with thalidomide
(18 males, 10 females). There were 19 with CD and
nine with UC. Mean age at beginning of thalidomide
was 16.4 years (median 15.8 years, IQR 13-18 years).
Mean age at disease onset was 10.5 years (median

11.7 years, IQR 8-14 years), and mean duration
of disease was 7.5 years (median 6.8 years, IQR
4-12 years).
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All but one CD patient had ileo-colonic involve-
ment; five of 19 (26%) had concomitant involvement
of the upper gastro-intestinal tract (oesophagus, stom-
ach or duodenum). All the patients with UC had
pancolitis. Eleven of 28 (39%) patients presented
extra-intestinal manifestation (arthritis, erythema
nodosum, sclerosing colangitis, recurrent pericarditis).
All the patients had been previously treated with STEs
and all patients were also resistant/intolerant to at
least one second-line treatment, as reported in Table 1.
As regards use of STEs, eight patients were STE-resist-
ant, while 20 other patients were unable to stop STE
use, even when treated with a second-line drug. Two
patients underwent surgery, respectively 3 and 5 years
before entering the study. Fourteen of 28 patients
(50%) had experienced drug-related AEs before enter-
ing the study. The number and typology of AE is

Table 1. Patients’ treatments before starting thalidomide

Patients with
ulcerative colitis

Patients with
Crohn’s disease

reported in Table 2. At the beginning of the study, all
the patients had moderate to severe disease activity:
the patients with CD had a mean PCDAI of 35.2 (med-
ian 41.2, IQR 17-45), a mean CDAI of 180 (median
175, IQR 170-190); patients with UC had a mean UCSS
of 10.5 (median 10, IQR 10-11).

Efficacy
Induction or remission

In total 23 of 28 (82%) patients achieved remission
after starting thalidomide (18 with CD, 5 with UC).
Five patients were classified as failures: three patients
with UC with rapid worsening of disease eventually
underwent surgery; one patient with UC never attained
complete remission and finally underwent ileostomy.
Thalidomide was discontinued in one patient with CD
on the fifth day of treatment because of intolerance
(vertigo, somnolence), and this patient also needed
surgery.

After achieving remission, the STE dose was tapered.
During STE tapering two patients relapsed (one with
CD and one with UC); these two patients were given a
course of prednisone 2 mg/kg/day and subsequently
achieved remission; the STEs were then tapered and
eventually suspended, and both patients are now in
remission after a follow-up of 21 and 17 months
respectively. Classifying these two patients as ‘failures’,
the remaining patients achieving remission with tha-
lidomide were 21 of 28 patients (75%), respectively 17
of 19 (89%) of patients with CD, four of nine (449%)
patients with UC. Of the six patients classified as

Table 2. Patients’ previous
drug-related adverse effects

(%) (n = 19) (%) (n = 9)

Enteral nutrition 16 (84) -

Corticosteroids 19 (100) 9 (100)

Salicylates 19 (100) 9 (100)

Azathioprine 14 (73) 9 (100)

Methotrexate 6 (31) -

Cyclosporine - 7 (77)

Infliximab 2 (10) 3 (33)

Surgery 2 (10) -

Patients
with adverse

Treatment effects/treated (%) Type of adverse effects

Corticosteroids 7/28 (25) 7 weight excess, 5 growth delay,
2 osteopenia, 1 systemic hypertension,
1 ocular hypertension*®

Salicylates 2/28 (7) 2 interstitial nephritis

Azathioprine 11/23 (48) 5 pancreatitis, 2 hepatitis, 2 lymphopenia,
1 peripheral neuropathy,
1 severe mononucleosis®

Methotrexate 1/6 (16) Transaminitis

Infliximab 1/5 (20) Anaphylactic reaction

Cyclosporine 1/7 (33) Hypertrichosis

Total 14/28 (50)

* Some patients experienced more than one type of adverse effect.
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failures, four were STE-dependent, while two were
STE-resistant.

Mean time to reach remission

The mean time required to achieve clinical remission
was 8 weeks (IQR 4-12 weeks) (Figures 1-3).

Maintenance of remission and minimum effective
daily dose

The mean duration of follow-up from when thalido-
mide was first administered was 36 months (medians

250
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Time 0 4 weeks 6 weeks 8 weeks 12 weeks

Figure 1. Patients with Crohn’s disease: mean Crohn’s
Activity Index (and s.d.) from beginning of thalidomide.
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Figure 2. Patients with Crohn’s disease: mean Paediatric
Crohn’s Activity Index (and s.d.) from beginning of
thalidomide.
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Figure 3. Patients with ulcerative colitis: mean ulcerative
colitis scoring system (and s.d.) from beginning of tha-
lidomide.

32 months, IQR 10-78 months). All patients had a
minimum follow up of 6 months without significant
differences between patients with CD and patients with
UC. Mean observed duration of remission was
34.5 months (median 29 months, IQR 20-46) (Figure 4).

Among the patients who achieved remission with

thalidomide, two patients relapsed during STE taper-

0.24

Proportion remaining in remission without AE

0.0

0 12 24 36 43 60 72
Number 28 20 15 10 4 2 2
entering
interval Duration of thalidomide treatment (months)

Figure 4. Kaplan-Meier curves for remission without
adverse effects (AE). The effect of thalidomide treatment
on remission until occurrence of adverse events is shown.
Patients in remission and without adverse effects were
considered survivors. Filled line represent patients with
Crohn’s Disease, dashed line represent patients with ulcer-
ative colitis).
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ing, while all the others maintained remission even
after STE withdrawal. All 21 patients who achieved
remission with thalidomide were still in remission after
6 months without side effects. Of these, 20 (95%) com-
pleted a 12-month follow-up and all were still in
remission, none with serious side effects, while 18 of
21 (85%) completed 18 months follow-up, all still in
remission, none with serious side effects. After the
eighteenth month of treatment, at different points in
time, a total of seven patients had to discontinue
thalidomide because of neuropathy. Fifteen (71%) of
the patients were still taking thalidomide and were in
remission after 24 months. Eight patients have
attained a remission time of 42 months, four a remis-
sion time of 54 months and two a remission time of
78 months.

In patient achieving remission, thalidomide was
tapered to a minimum effective dose, and eventually
discontinued. The mean effective dose of thalidomide
in the 24 patients maintaining long-term remission
was 1.2 mg/kg/day (range 0.5-1.5 mg/kg/day). It is
noteworthy that five patients relapsed during thalido-
mide tapering, and were treated by restoring the previ-
ous thalidomide dose; all of them went into remission
again. After discontinuation, relapse was observed in
four of eight patients previously in long-term remis-
sion. The mean cumulative dose of thalidomide was
63 g (median 50 g, IQR 29-110).

Withdrawal of steroid

Of the 20 patients in treatment with prednisone at
baseline, at a mean dose of 1.2 mg/kg/day (range
0.5-2 mg/kg/day), STE treatment was withdrawn com-
pletely in 16 (80%); one patient continued prednisone
at very low doses (prednisone 2.5 mg/day). The mean

time required to achieve STE discontinuation
was 10 weeks (median 12 weeks, IQR 8-36 weeks)
(Figure 5).

Safety

Peripheral neuropathy

Seven patients (25%) had to discontinue thalidomide
because of peripheral neuropathy. No case of neuropa-
thy was observed in patients taking cumulative doses
<28 g (IQR 42-70 g). All the patients were in long-
term remission (the mean duration of remission
before thalidomide suspension was 24 months, IQR

40
30+
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204
17
12
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Time 0 2weeks 4 weeks 6 weeks 8 weeks 10 weeks

Figure 5. Mean dose of steroid (and s.d.) from when tha-
lidomide treatment was started.

18-48 months). Neuropathy occurred irrespective of
the daily dose of thalidomide. In three cases, sub-
sequent to the appearance of any neuropathy-related
symptom (numbness, paresthesia, tremors), or the
occurrence of mild EMG abnormalities, daily dose was
reduced, and patients fully recovered. Two patients
developed neuropathy more than 12 months after the
onset of mild symptoms. All the patients with neuro-
pathy made a complete recovery after the drug was
discontinued; the clinical symptoms disappeared
rapidly, and after three months EMG abnormalities
were no longer evident. The EMG changes were of two
types: increased latency of potential and decreased
amplitude of potential.

Adverse effects other than neuropathy requiring
thalidomide suspension

One patient discontinued thalidomide after 5 days of
treatment because of intolerance (vertigo, sleepiness).
Another patient discontinued thalidomide because of
agitation/hallucinations and concomitant neuropathy.

Minor adverse effects

Other side effects which did not result in thalidomide
discontinuation were: mild sedation (four cases), ver-
tigo (one case), dermatitis/pruritus (three cases), gyne-
comastia (one case).

© 2007 The Authors, Aliment Pharmacol Ther 25, 419-427
Journal compilation © 2007 Blackwell Publishing Ltd



LONG-TERM THALIDOMIDE IN CHILDREN WITH INFLAMMATORY BOWEL DISEASE 425

DISCUSSION

This study in a young age population confirms the
results of previous open-label studies in adults. Tha-
lidomide appeared to be effective in the long-term
treatment of children and young adults with refractory
IBD. The overall remission rate in treated patients was
75%, and longstanding remission was observed in the
group of patients with adequate follow-up. Despite the
fact that study has obvious limitations, as it involved
a limited number of patients, and was open-label and
retrospective, it is still the first reported series invol-
ving children, adolescents and young adults (patients
age 2-20 years), and from a paediatric point of view,
the number of patients is considerable. Also, with
respect to similar previous studies,'”” 2#7*? the follow-
up periods are much longer and patients with UC
are also included.

These results need to be interpreted with a degree of
caution as spontaneous remission of IBD represents a
possible bias in the study. While it is true that the nat-
ural course of IBD can vary, and there can be sponta-
neous episodes of remission and exacerbation,
however patients who entered the study had a very
severe disease course, with active disease before start-
ing thalidomide and no response to any other treat-
ment. Also, the high remission rate subsequent to
thalidomide treatment makes it unlikely that sponta-
neous remission occurred in all the patients. Further-
more, disease relapse soon after thalidomide
discontinuation would also seem to confirm the effect-
iveness of thalidomide in controlling the inflammatory
response. Thalidomide would appear to be more effect-
ive in patients with CD than UC (89% of remission vs.
449%); however, as the number of treated patients is
very small, this data must necessarily be considered as
a preliminary one.

A noteworthy 80% of patients who were assuming
STEs were able to discontinue them. Thalidomide also
seems to be effective in six of eight corticosteroid
resistant patients. Although its mechanism of action is
still unclear, there is some evidence to suggest that it
is different to that of STEs.” '°® In patients in whom
STE treatment has failed, this might justify an attempt
at treatment with thalidomide. Finally, thalidomide
proved to be effective at very low daily doses (1.2 mg/
kg/day) which minimized dose-dependent AEs (such as
sedation) and made long remission times possible
before excessively high cumulative doses were
reached.

© 2007 The Authors, Aliment Pharmacol Ther 25, 419-427
Journal compilation © 2007 Blackwell Publishing Ltd

Neuropathy was observed only after high cumula-
tive doses. This finding is in line with those of earlier
studies.>’”*! Cases of neuropathy, mainly defined as
isolated electrophysiologic signs, have also been repor-
ted after low doses of thalidomide doses.® It must be
said that the role of EMG in the diagnosis of nerve
deficit is the subject of some debate.*” In fact,
although nerve conduction studies provide a useful
means of monitoring the progression of peripheral
neuropathy after it has become clinically apparent,
there is no evidence to suggest that abnormal nerve
conduction studies in the absence of symptoms are
predictive of neuropathy.*” Furthermore, the results of
these studies show significant variation over short
periods of time and are subject to varying interpret-
ation. Nevertheless, as thalidomide neuropathy can be
irreversible, it is vital to inform children and parents
of the risks related to the drug and to ask regularly
about symptoms of tingling, painful paresthesia,
numbness and weakness. Careful neurological exam-
ination at regular intervals is essential and must
include assessment of vibration sensitivity.

Minor AEs, such as sedation and agitation or anxi-
ety are well-described dose-dependent side effects of
thalidomide, occurring in 11% of previously treated
IBD patients.'"””?®*>?> In our experience, probably
because of the low doses administered, there were only
two cases in which the drug was suspended for these
reasons, and one patient who had previously suspen-
ded thalidomide tolerated the drug on the second
attempt a year later. A certain amount of tachyphylax-
is develops just 2 or 3 weeks after taking the drug and
this is reported as improving patient compliance.

Although no long-term AEs other than neuropathy
were observed in our small series of patients and no
other major long-term side effects have been reported
so far in the literature,” ' ' long-term safety still
needs to be evaluated in large well-designed studies.

CONCLUSIONS

In this study involving children and adolescent with
refractory moderate to severe IBD, thalidomide was an
effective treatment, inducing sustained remission in a
high percentage of patients. Tolerance was good, and
neuropathy occurred only with high cumulative doses,
thus making long-term remission of disease possible
before drug suspension. The efficacy and safety of tha-
lidomide now needs to be evaluated in a large-scale
randomized controlled trial.
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