W J

World Journal of
Gastroenterology

Submit a Manuscript: http:/ /www.wjgnet.com/esps/
Help Desk: http:/ /www.wjgnet.com/esps/helpdesk.aspx
DOI: 10.3748 / wjg.v20.i29.9675

World | Gastroenterol 2014 August 7; 20(29): 9675-9690
ISSN 1007-9327 (print) ISSN 2219-2840 (online)
© 2014 Baishideng Publishing Group Inc. All rights reserved.

TOPIC HIGHLIGHT

WJG 20" Anniversary Special Issues (3): Inflammatory bowel disease

Optimization of the treatment with immunosuppressants
and biologics in inflammatory bowel disease

Sara Renna, Mario Cottone, Ambrogio Orlando

Sara Renna, Mario Cottone, Ambrogio Orlando, Division of
Internal Medicine, ““Villa Sofia-V. Cervello” Hospital, 90146 Pal-
ermo, Italy

Author contributions: Renna S, Cottone M and Orlando A de-
signed and wrote the introductory editorial for the Topic Highlights.
Correspondence to: Sara Renna, MD, Division of Internal
Medicine, “Villa Sofia-V. Cervello” Hospital, 90146 Palermo,
Italy. sararenna.md@gmail.com

Telephone: +39-091-6802966 Fax: +39-091-6802042
Received: October 29,2013  Revised: January 18, 2014
Accepted: April 28, 2014

Published online: August 7, 2014

Abstract

Many placebo controlled trials and meta-analyses evalu-
ated the efficacy of different drugs for the treatment
of inflammatory bowel disease (IBD), including immu-
nosuppressants and biologics. Their use is indicated in
moderate to severe disease in non responders to corti-
costeroids and in steroid-dependent patients, as induc-
tion and maintainance treatment. Infliximab, as well as
cyclosporine, is considered a second line therapy in the
case of severe ulcerative colitis, or non-responders to in-
travenous corticosteroids. An adequate dosage and dura-
tion of therapy with thiopurines should be reached before
evaluating their efficacy. Methotrexate is a valid option
in patients with Crohn’s disease but its use is confined to
patients who are intolerant or non-responders to thiopu-
rines. Evidence for the use of methotrexate in ulcerative
colitis is insufficient. The use of thalidomide and myco-
phenolate mofetil is not recommended in patients with
inflammatory bowel disease, these treatments could be
considered in case of failure of all other therapeutic op-
tions. In patients with moderately active ulcerative colitis,
refractory to thiopurines, the use of tacrolimus is consid-
ered an alternative to biologics. An increase of the dose
or a decrease in the interval of administration of biologi-
cal treatment could be useful in the presence of an in-
complete clinical response. In the case of primary failure
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of an anti-tumor necrosis factor alpha a switch to another
one should be considered. Data on the efficacy of com-
bination therapy are up to now insufficient to consider
this strategy in all IBD patients. The final outcome of the
treatment should be considered the clinical remission,
with mucosa healing, and not the clinical response. The
evaluation of serum concentration of thiopurine methyl
transferase activity, thiopurine metabolites, biologic se-
rum levels and antibiologic antibodies could be useful for
the management of the treatment but it has not been
routinely applied in clinical practice. The evidence of high
risk development of lymphoma and cutaneous malignan-
cies should be considered in patients treated with immu-
nosuppressants and biologics for a long period.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: The clinical expression of inflammatory bowel
disease (IBD) is heterogeneous with different clinical
courses, so it is not easy to find the best therapy for all
patients. In recent years the goals of the therapy for
IBD patients have evolved from symptomatic control
to altering the course of disease by achieving a “deep
remission”. Many trials have evaluated the efficacy of
immunosuppressants and biologics in achieving clinical
and endoscopic remission but the optimization of these
treatments is still a debated point. We propose some
recommendations about the correct use of immunosup-
pressants and biologics for the treatment of IBD, based
on the current evidence.

Renna S, Cottone M, Orlando A. Optimization of the treatment
with immunosuppressants and biologics in inflammatory bowel
disease. World J Gastroenterol 2014; 20(29): 9675-9690 Avail-
able from: URL: http://www.wjgnet.com/1007-9327/full/v20/
i29/9675.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i29.9675

August 7,2014 | Volume 20 | Issue 29 |



Renna S et a/. Optimization of immunosuppressants and biological therapy

INTRODUCTION

Inflammatory bowel disease (IBD) refers to 2 chronic in-
flammatory disorders of the gastrointestinal tract: Crohn’s
disease (CD) and ulcerative colitis (UC). The clinical expres-
sion of IBD is heterogeneous, especially in CD, with a
wide spectrum of patterns and different clinical courses,
so it is not easy to find the best therapy for all patients.
The course of IBD is characterized by phases of relapse
and remission and the main goal of the therapy is to
achieve and maintain disease remission. In recent years
the goals of therapy for IBD patients have evolved from
symptomatic control to altering the course of disease
by achieving a “deep remission”. This is defined as the
contemporary presence of sustained clinical remission,
complete mucosal healing and normalization of serologi-
cal activity indexes (C-reactive protein and erythrocyte
sedimentation rate). Many trials have evaluated the effi-
cacy of different drugs for the treatment of CD and UC,
including immunosuppressants and biologics. Although
recent guidelines have been published to direct the clini-
cians on the correct management of IBD"?, up to now
the optimization of treatment with immunosuppressants
and biologics is a debated point. Howevet, nearly half of
the IBD guideline recommendations are based on expert
opinion and the guidelines are not frequently updated™,
We propose some recommendations about the correct
use of immunosuppressants and biologics for the treat-
ment of CD and UC, based on the current evidence.

CROHN'’S DISEASE

Immunosuppressant therapies
Although the efficacy of corticosteroids in active CD is
clear, their use is not indicated in maintaining treatment

and the long-term therapy is associated with serious
adverse consequences'”. To avoid the long term use of
corticosteroids many studies have investigated the ef-
ficacy of immunosuppressants, including thiopurines,
methotrexate (MTX), tacrolimus, thalidomide and myco-
phenolate mofetil (MMF) for the treatment of active and
quiescent CD.

Thiopurines

6-mercaptopurine (6-MP) and its prodrug azathioprine
(AZA) are purine analogues able to reduce cell pro-
liferation and with immune modifier properties. The
efficacy of thiopurines for the treatment of active CD
is controversial. In a meta—analysism evaluating 8 trials
on AZA and 6-MP therapy in patients with active CD,
a higher response rate was observed in patients treated
with thiopurines compared with patients treated with
placebo. The time of peak response in the included tri-
als ranged from 9 wk to more than 26 wk; the minimum
period for an adequate response was found to be more
than 17 wk. A more recent meta—analysism, including 5
trials, showed no significant efficacy of thiopurines in
active CD. The discrepancy between the results of the
two meta-analyses is probably due to the exclusion, in
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the second one, of trials evaluating the outcome after
17 wk of follow up. This discrepancy confirms that a
longer time of treatment gives a greater chance of ob-
taining a positive result. Based on these data the use of
thiopurines as a single therapy is not recommended in
active CD but a combination with corticosteroids could
be useful while waiting for the slow time of action of
thiopurines. Unfortunately treatment with thiopurines is
sometimes associated with the occurrence of side effects
that preclude their use. In these cases the discontinuation
of treatment causes a complete resolution of the symp-
toms. Some of these side effects are severe, including
suppression of white blood cells, pancreatitis and hepa-
titis, but other side effects could be mild, such as nausea,
abdominal pain and fever. In the presence of a mild
side effect during AZA use a trial of 6-MP is recom-
mended because half of the intolerant patients tolerate
a switch to 6-MP. A study was conducted to assess the
long term outcomes of 6-MP treatment in patients with
AZA intolerance. Fifty-two per cent of included patients
tolerated 6-MP. In particular 6-MP was more tolerated
in patients with hepatotoxicity and arthralgia/myalgia
during AZA treatment. Less evident was the switching
advantage in patients with hematologic and pancreatic
toxicity[sl. The role of thiopurines in CD is more impor-
tant in the maintainance period, particularly in steroid-
dependent CD, to induce eatly steroid sparing, A meta-
analysis, including 7 placebo controlled trials, evaluated
the efficacy of thiopurines in quiescent CD. AZA and
6-MP were effective in maintaining remission and induc-
ing steroid spating, but higher doses of AZA (2.5 mg/kg
daily) were more effective than lower doses””. According
to these data the dosage of 2.5 mg/kg daily is suggested
to optimize the treatment with thiopurines.

The efficacy of immunosuppressants was also evalu-
ated in fistulizing CD. Eleven placebo controlled trials
on the efficacy of immunosuppressants and antibiotics
in fistulizing CD have been included in a meta-analysis.
The analysis showed that both immunosuppressants and
antibiotics were able to significantly reduce the number
of open actively draining fistulas by at least 50% from
the baseline. The incidence of severe adverse events was
higher in patients treated with immunosuppressants than
in patients treated with placebo (P = 0.037)"". Regarding
the maintainance treatment a questionable point is how
long treatment with thiopurines should be continued. A
meta-analysis showed that stopping thiopurine treatment
increases the risk of relapse at 6, 12 and 18 mo. A clear
benefit of continuing thiopurines for at least 18 mo was
observed"". In a trial of Lémann e al'” patients who
discontinued AZA after more than 3 years of efficacious
treatment had a higher probability of relapse compared
with those who continued it. According to the ECCO
guidelines'"! in patients treated with thiopurines as main-
tenance treatment, discontinuation may be considered af-
ter 4 years of remission. Benefit and risks of continuing
them should be considered case by case.

A question related to the long term treatment with im-
munosuppressants is the reported high risk of lymphoma
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and cutaneous malignancies. Patients with IBD treated
with thiopurines alone or in combination with anti-TNFaq
had an increased risk of developing lymphoproliferative
disorders'” . Many lymphomas associated to immuno-
suppressive therapy in IBD patients seem to be related to
a loss of control of Epstein-Barr virus (EBV) infection.
Young males seronegative for EBV are at risk for fatal
forms of primary EBV infection, with lymphoprolifera-
tion. This incidence could be limited avoiding the treat-
ment with thiopurines in this subgroup of patients"*'”.
Hepatosplenic T cell lymphoma (HSTCL) is another
rare, lethal form of lymphoma!™. Patients at risk are
typically young men, treated for prolonged periods with
thiopurines in combination with anti-TNF-a. The risk
of HSTCL can be limited by avoiding prolonged com-
bination therapy in young males. Concerning the risk of
cutaneous malignancies, an increased risk of nonmela-
noma skin cancers (NMSC) has been reported in patients
treated with thiopurines. This risk persists in patients pre-
viously exposed to thiopurines, suggesting a definite im-
pact on carcinogenic events®*". In a retrospective study,
26403 patients with CD and 26974 patients with UC
were matched with non-IBD controls. The incidence of
NMSC was higher among patients with IBD compared
with controls and thiopurine use was associated with
NMSC, as was biologic use among patients with cD™,
Another prospective cohort study evaluated the inci-
dence of NMSC among 19486 patients with IBD. The
authors showed that ongoing thiopurine treatment and
past thiopurine exposure were risk factors for NMSC.
These patients should be protected against UV radia-
tion and receive lifelong dermatologic screening. In a
third study®™, 9618 IBD patients were followed up and
matched with 91378 controls. At the end of the study a
diagnosis of basal cell skin cancer was made in 1696 in-
dividuals and a diagnosis of squamous cell skin cancer in
341 patients. IBD patients had an increased risk for basal
cell skin cancer, compared with controls. Among patients
with IBD, the use of thiopurines increased the risk of
squamous cell skin cancer compared with controls. In
order to explain the interindividual variability in efficacy
and toxicity, the importance of measuring serum concen-
trations of thiopurine metabolites, 6-thioguanine nucleo-
tide (6-TGN) and 6-methylmercaptopurine (6-MMP), has
been recently proposed. Furthermore thiopurine methyl
transferase (TPMT), that is one of the enzymes involved
in the thiopurine metabolism, has been measured to pre-
dict the tolerability of thiopurines. A decreased TPMT
activity has been related with myelotoxicity, whereas a
high activity of TPMT has been related with thiopurine
ineffectiveness. Low TPMT activity and high 6-TGN
concentrations have been related to therapeutic success.
A prospective study was conducted to compare the
6-TGN levels in active IBD patients with those in pa-
tients in clinical remission. One hundred patients were
included (41 with an exacerbation, 59 in remission).
Twenty-six of the 41 patients (63%) with active disease
and 24 of the 59 patients (41%) in clinical remission had
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a 6-TGN level below the therapeutic cut-off level of 235
pmol/8 X 10° erythrocytes (P = 0.04)”". Recent stud-
ies suggest that too low 6-TGN and too high 6-MMP
nucleotide concentrations can be reversed by a combina-
tion therapy of allopurinol and thiopurines. In a study
a dose-escalation of allopurinol was performed in 11
IBD patients with low 6-TGN and/or elevated 6-MMP
concentrations, treated with AZA. Adequate 6-TGN
concentrations were achieved with a combination of 25
mg allopurinol and 50 mg AZA in one patient and with
50 mg allopurinol and 50 mg AZA in nine patients. The
6-MMP concentrations were normalized immediately
in all patients. The authors concluded that combination
therapy with 50 mg allopurinol and 50 mg AZA daily is
efficacious in IBD patients with inadequate thiopurine
metabolite concentrations to optimize AZA therapy™.

The results of a recent prospective study do not
support the capability of TPMT activity or 6-TGN to
predict treatment outcome and no serum threshold value
was identified to adjust the thiopurine dose. A total of
113 IBD patients treated with thioputines were included.
The TPMT activity was determined at inclusion (> 5 U/
mL required) and thiopurine metabolites were periodi-
cally monitored. At the end of the study no cut-off point
with worthwhile sensitivity/specificity was found. Eight
patients showed thiopurine-related toxicity that could not
be linked to TPMT activity or 6-TGN levels™.

Up to now the use of thiopurine metabolites has not
been applied in clinical practice. A survey performed
to evaluate the extent to which IBD gastroenterologists
are utilizing thiopurine metabolism in practice showed
that TPMT evaluation was performed by only 30% of
gastroenterologists before AZA initiation. In patients
on thiopurine therapy, 6-TGN and 6-MMP levels were
determined by 54% and 44% of gastroenterologists re-
spectively and 81% did not recheck metabolite levels after

. 4
dose escalation or reduction.

Methotrexate

Despite the wide use of thiopurines in the management
of both CD and UC, approximately 20% of patients are
intolerant and 30% are refractory to AZA/6-MP. An al-
ternative immunosuppressant in these cases is MTX, an
inhibitor of dihydrofolate reductase. Based on the results
of 3 small studies™”", where the efficacy of oral MTX
was compared with placebo or 6-MP, MTX was consid-
ered ineffective in the treatment of active CD. A placebo-
controlled trial® compared the efficacy of intramuscular
MTX (25 mg once weekly) with placebo. After 16 wk
of therapy, 39% of patients were in clinical remission in
the MTX group, compared with 19% of patients in the
placebo group. The authors supported the efficacy of
intramuscular MTX in active CD, although a higher rate
of adverse events was reported with respect to placebo,
including dyspepsia, alopecia, myelosuppression, increase
in transaminase levels, abdominal pain, headache and ar-
thralgia. To avoid some of these adverse events folic acid
given routinely the day after MTX injection is recom-
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mended. Furthermore, the teratogenic effect of this drug
must be considered when it is started.

The efficacy of MTX in quiescent CD was observed
in a trial® in which MTX (15 mg weekly) intramuscularly
was compared with placebo. After 40 wk of treatment,
relapse occurred in 35% of patients treated with MTX
and in 61% of patients treated with placebo. However
in another two studies™" the superiority of MTX with
respect to placebo, 5-ASA or 6-MP was not confirmed.
Up to now the use of MTX in CD is confined to patients
who are intolerant or non-responders to thiopurines.

Tacrolimus

Several studies, but not randomized controlled trials,
evaluated the efficacy of oral or intravenous tacrolimus in
the treatment of active luminal CD. Six of these studies,
including a total of 70 patients, have been systematically
reviewed”™. The duration of treatment varied from weeks
to years. A total of 31 treated patients (44.3%) achieved
a complete remission at the end of the studies. Eight
studies evaluated the efficacy of tacrolimus in patients
with perianal CD"'"™. Data were available for 49 patients
with perianal disease who were treated with oral or intra-
venous tacrolimus and for 8 patients treated with topic
tacrolimus. Among the patients treated with oral or intra-
venous tacrolimus 14 patients (28.6%) achieved remission
and 19 patients (38.8%) achieved a partial response. Re-
garding the topic treatment, in a placebo controlled trial
8 patients with perianal CD were stratified according to
ulcerating or fistulizing disease. A benefit in the ulcerat-
ing group was observed. No benefit was reported in the
fistulizing group™.

Thalidomide

Thalidomide, originally used to treat morning sickness,
had been withdrawn from the market because of its
teratogenic effect. Subsequently immunomodulatory
properties of thalidomide have been discovered as inhibi-
tors of TNF-q synthesis. Thus in recent years its use was
proposed for a few diseases including CD. No published
randomized controlled trials on thalidomide efficacy in
adult CD patients are available. In one trial™ the efficacy
of its analogue lenalidomide was evaluated. In this study,
89 patients were included and randomized to receive 25
mg of lenalidomide daily, 5 mg of lenalidomide daily
or placebo. At the end of the study the rate of clinical
remission in both treatment groups was not significantly
different from the placebo group. Other data come from
uncontrolled studies. In a study™ 25 patients with lumi-
nal and fistulizing CD were treated with thalidomide. At
the end of the study 6 out of 8 patients treated for lumi-
nal disease and 9 out of 11 patients treated for fistulizing
disease achieved clinical response after a median follow-
up of 12 mo. The 4 patients treated for both luminal and
fistulizing disease had a fistula response and 3 of them
had also a luminal response. The authors concluded that
thalidomide was an effective treatment in patients with
refractory luminal and fistulizing CD. Other encouraging
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results come from the pediatric population. In a study!"!
28 patients (young adults and children) with refractory
moderate to severe IBD (19 CD, 9 UC) received thalido-
mide (1.5-2.5 mg/kg daily). Remission was achieved in
21 out of 28 (75%) patients (17 with CD, 4 with UC).
In a recent small studym] 12 children, non-responders to
previous drugs including AZA/6-MP, MTX and biolog-
ics, received thalidomide as rescue therapy. After 6 mo a
significant improvement was observed in terms of symp-
toms, corticosteroid use, hospitalizations, laboratory val-
ues, fistula closure and surgery. Unfortunately a high rate
of adverse reactions was reported during treatment with
thalidomide, including peripheral neuropathy, dizziness
and allergic reaction.

Based on these data the use of thalidomide can be
proposed only in patients with active CD, refractory to
conventional immunosuppressants and biologics, as res-
cue therapy. However given its teratogen nature and the
high probability of side effects, its use for maintenance
therapy is difficult to justify. However contraception
should be recommended in woman with CD during
thalidomide treatment. Up to now there are no recom-
mendations for the use of thalidomide in CD. However it
could have a role in the treatment of children with active
CD despite immunosuppressive treatment.

Mycophenolate mofetil
MMTF is an immunosuppressant largely used for the pre-
vention of solid organ transplantation rejection. It is an
antimetabolite similar to AZA and its use has been pro-
posed in the management of autoimmune diseases, in-
cluding psoriasis'”, theumatoid arthritis'™ and TBD"™*",
A retrospective study'” assessed the efficacy and
tolerance of MMF in 20 patients with CD who were in-
tolerant or non-responders to AZA and/or MTX. The
authors reported only 20% success with MMF and 25%
intolerance. A study™ compared the efficacy of MMF
with AZA in 45 patients with active CD, 15 treated with
MMF and 30 with AZA over a period of 1 year. All
patients who completed the 12 mo of treatment (77%
AZA, 60% MMF) achieved remission but MMF patients
had almost twice as many flare-ups (80% #s 47%) with re-
spect to AZA patients. The authors concluded that both
drugs were effective in inducing remission, AZA was
more effective in maintaining remission but the onset of
therapeutic effect was delayed less under MMF than un-
der AZA. A randomized trial™ compared the efficacy of
AZA plus corticosteroids with MMF plus corticosteroids
in 70 patients with active CD. The authors observed a
significant reduction in clinical activity with MMF plus
corticosteroids compared to AZA plus corticosteroids. In
patients with more severe CD, MMF plus corticosteroids
caused a significant suppression of clinical activity eatlier
than AZA plus corticosteroids with few adverse effects.
Based on these data, although AZA is still the immu-
nosuppressant of choice in the treatment of IBD, MMF
may have a role for steroid-dependent patients refractory
to other immunosuppressive therapies. Up to now there
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are no recommendations for the use of MMF in CD.

biological therapies

In recent years the use of biologics has changed the man-
agement of IBD. The efficacy of anti-TNFq molecules
(infliximab, adalimumab and certolizumab pegol) has
been largely investigated in the treatment of active and
quiescent CD, with good results™', Up to now inflixi-
mab and adalimumab have been approved for the use in
CD in many countries. These two anti-TNFa, are both
equal options in patients with moderate to severe steroid-
refractory or steroid-dependent disease and in patients
who are non responders or intolerant to immunosuppres-
sants. Their use is also indicated in the case of complex
perianal disease, in combination with surgical therapy.
Furthermore, in presence of axial arthropathy (sacroileitis
and ankylosing spondylitis) the efficacy of anti-TNFa
treatment has been well established, as well as in the case
of petipheral arthritis, non-responder to sulfasalazine!”.
Certolizumab pegol is not approved in the European
Union but in the United States and Switzerland it has the
same indications as infliximab and adalimumab.

Two meta-analyses” " confirmed the efficacy of anti-
TNFa antibodies in inducing and maintaining remis-
sion of luminal CD. Some studies evaluated the efficacy
of these drugs in a subgroup of patients with steroid-
dependent CD. Regarding infliximab, the study by Lé-
mann ¢ al” was planned to treat patients with steroid-
dependent CD. These patients received infliximab 5
mg/kg or placebo at weeks 0, 2, and 6. All patients were
treated also with AZA/6-MP for 52 wk. Among the
113 enrolled patients, the steroid-free remission rate was
higher in the infliximab group than in the placebo group
(75% vs 38%, P < 0.001 at week 12 and 40% vs 22%,
P = 0.04 at week 52). Regarding adalimumab, data on
steroid-dependent patients could be taken from a sub-
group analysis of the CHARM study”™. At week 26, 19%
of patients treated with adalimumab (40 mg every other
week) achieved a sustained corticosteroid-free remission
compared with 3% of patients treated with placebo (P =
0.000). At week 56, 29% of patients treated with adalim-
umab achieved a sustained corticosteroid-free remission
compared with 5% of patients treated with placebo (P =
0.001). Recently the long term efficacy of adalimumab
in steroid-dependent CD patients has been evaluated
in a long-term open label extension of the CHARM
study. After 4 years of follow up 16% of patients taking
corticosteroids at baseline were in corticosteroid-free
remission™. A prospective observational study includ-
ing 110 steroid-dependent CD patients reported clinical
data on the efficacy and prognostic factors of response
to adalimumab in corticosteroid-dependent CD patients.
At week 6, 100 patients had a clinical benefit (91%), 50
of these (45.5%) were in steroid-free clinical remission,
the other 50 (45.5%) achieved a clinical response. Nine
patients (8.1%) did not achieve a clinical benefit and only
one patient discontinued adalimumab due to intolerance.
At the end of the follow-up (mean 14.6 £ 10 mo, range
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2-47 mo) 89 patients (80.9%) had a clinical benefit, 18
of these achieved a clinical response (16.4%), 71 were in
complete remission (64.5%) and 11 discontinued adalim-
umab (10%) due to lack of efficacy or severe side effects.
At multivariable analysis only a higher induction regimen
was related to remission at week 6. At the end of the
follow-up, none of the variables were associated with
remission””, All the 110 patients treated in this study
have been followed up for a further 24 mo. At the end
of the follow up (mean 38.6 £ 8.6 mo) 54 patients (49%0)
were still on maintainance treatment with adalimumab
with significant clinical benefit; 56 patients stopped treat-
ment because of ineffectiveness (35), side effects (15) or
mucosal healing (6). Mucosal healing was reported in 15
out of 60 patients who underwent colonoscopy (25%).
At univatiable analysis a lower induction regimen (80/40
mg) was associated with a best response to infliximab (P
< 0.001, OR = 6, 95%CI: 1.01-35.91) while 160/80 mg
induction regimen was associated with a lower risk of
surgery with respect to 80/40 mg (P = 0.04, OR = 0.311,
95%CT: 0.969-0.998)",

The advantage of biologics with respect to thiopu-
rines is the more rapid effect. After 4 wk of treatment
most of the treated patients show a clinical benefit™,
However from 17% to 21% of patients treated with in-
fliximab develop antibodies directed against the murine
sequences of infliximab molecule during the treatment,
with immediate-type hypersensitivity reactions. Intrave-
nous hydrocortisone premedication reduces antibodies
to infliximab but some patients discontinue the treatment
because of side effects, despite premedication and sched-
ule treatment. Adalimumab, that is a recombinant human
monoclonal antibody containing only human peptide
sequences, has been proposed as an effective option in
patients who had showed a previous allergic reaction to
infliximab"””. Furthermore some patients treated with
infliximab experience a loss of efficacy over time. In the
Gain study[()01 22% of CD patients with loss of response
or previous intolerance to infliximab achieved remission
with adalimumab. Based on these data, in the case of
primary failures, loss of response or intolerance to inf-
liximab, adalimumab can be used as a second line treat-
ment. On the other hand the effectiveness of infliximab
as a second line therapy after adalimumab failure has also
been evaluated in CD patients. In a recent study 15 pa-
tients who discontinued adalimumab for loss of response
(5), adverse events (3) or partial response (7), were treated
with infliximab. After infliximab therapy all the patients
who had discontinued adalimumab due to loss of effi-
cacy or adverse events obtained a clinical response, but 2
of them developed adverse events. None of the patients
who discontinued adalimumab due to partial response
reached remission with infliximab®’. Up to now no trial
has compared the efficacy and safety of infliximab and
adalimumab in CD patients, thus the only factor that can
guide the choice of one of the two biologics as first line
therapy is the route of administration (subcutaneous for
adalimumab and intravenous for infliximab). This should
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be discussed with the patient and the choice of treatment
should be made case by case. In the case of patients with
primary failure to one anti-TNFa a switch to the other
one should be considered. However, in the case of failure
of one anti-TNF-q, before switching to the other one,
an increase in dose or a decrease in the interval between
infusions has been proposed. In a study, 54 out of 108
CD patients treated with infliximab received a dose inten-
sification, defined as an inctrease in infliximab dose, a de-
crease in interval, or both, at 30 mo from initial infusion.
At 30 mo 69.1% of patients were event-free from an
interval decrease, 48.5% from a dose increase, and 45.7%
from any dose intensification. Of the 54 patients who
received a dose intensification, 75.9% were able to obtain
and maintain a clinical response[&]. In another prospective
study 14 CD patients, initially responders to adalimumab,
experienced a relapse. All patients were then treated with
adalimumab 40 mg weekly for 12 wk before returning to
adalimumab 40 mg every other week. Nine out of the 14
CD patients achieved a clinical response (1) or remission
(8) 3 mo after reinstituting the standard dosage[“]. Also,
in the CHARM study”” the dosage of adalimumab could
be escalated to open-label treatment with 40 mg weekly in
patients with continued non response or recurrent flare.
A total of 140 out of 854 enrolled patients completed
the study on open-label adalimumab 40 mg weekly.

Two questionable points regarding biological therapy
are: when to start and when to stop the treatment?

Some studies supported an early use of biologics in
CD. In a randomized, controlled trial®™ early combined
infliximab and thiopurines treatment was more effective
than a conventional step-up approach at 6 and 12 mo.
Furthermore a subgroup analysis of the CHARM study®”
showed a higher remission rate at 26 and 56 wk in pa-
tients with disease duration < 2 years with respect to pa-
tients with disease duration > 5 years. These data are not
enough to confirm that an eatly treatment with biologics
can improve patient outcomes. Therefore, a widespread
early use of biologics in all CD patients cannot be rec-
ommended™” but in patient subgroups with a predicted
disabling course® (extensive disease, severe rectal disease,
young age, severe perianal disease, steroid need at diagno-
sis) early introduction of biologics can be considered.

Regarding long term treatment, adalimumab was able
to maintain remission for up to 4 years in patients who
responded to induction therapym and long-term treat-
ment with infliximab seems to have a safe maintenance
efficacy”’. Despite these promising results the duration
of biological therapy over 1 year is recommended only
after a careful evaluation on a case-by-case basis and
should be discussed with each patient”’zl. Some prospec-
tive studies™” showed that mucosal healing after bio-
logical therapy predicts a prolonged remission. Based
on this observation a colonoscopy evaluation in patients
receiving long-term anti-TNF-o therapy could guide the
choice of treatment duration.

Recently pharmacokinetics and inter-individual vari-
ability of clearance and immunogenicity of biologics have
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been evaluated to explain their efficacy and tolerability.
Antidrug antibodies (ADA) impacted the clearance of in-
fliximab and trough levels have been shown to correlate
with clinical remission. In CD patients high trough levels
of infliximab were associated positively with sustained
clinical response, low C-reactive protein (CRP) levels and
endoscopic improvementm. In the SONIC trial, steroid-
free remission at weeks 30 and 46 was more frequent in
patients with high infliximab trough levels. Furthermore
concomitant immunosuppressive therapy was shown to
increase the trough levels of infliximab"". In the AC-
CENT trial a complete fistula healing was achieved in
64% of CD patients with high infliximab trough levels
and in 25% of patients without detectable trough lev-
els™. In another study, in patients with infliximab levels
below 12 mg/mL at mid infusion, a dose increase pro-
duced a response in 25 out of 29 patients and was more
effective than changing to another anti-TNF-a agent[73].
However the definition of therapeutic thresholds is still
unclear. In a large series of 532 CD patients treated with
infliximab from various trials a trough level of 3 mg/mL
discriminated inflammatory activitym‘. A cut-off of 3
mg/mL was associated with steroid-free temission in the
SONIC trial ™.

For adalimumab, pharmacokinetic-efficacy relations
are less clear. In the CILASSIC trials correlations between
adalimumab serum levels and remission rates were weak
during induction and absent during maintenance thera-
pym. In an observational cohort studym a relationship
between adalimumab serum trough levels and remission
or response rates was not demonstrated.

Regarding the ADA evaluation, it seems to be the most
important variable associated with low infliximab trough
levels and low efficacy. The appearance of antibodies to
infliximab (ATT) has been associated with loss of response
and infusion reactions. In a studym, 73% of patients with
loss of response to infliximab and all patients who devel-
oped infusion reactions showed ATT positive.

The occurrence of human antichimeric antibod-
ies (HACA) was also inversely correlated with clinical
response and positively correlated with infusion reac-
tions”®"”. Premedication with glucocorticoids seems to
reduce significantly the HACA levels””. In a study it was
observed that in 65% (11 out of 17) of patients initially
positive for HACA, antibodies disappeatred during main-
tenance treatment with infliximab but only in those with
a clinical response[gm. Furthermore the addition of im-
munosuppressants to infliximab therapy seems to restore
the efficacy in patients positive for HACA®. As for thio-
purine metabolites up to now the utilization of biologic
serum levels or ADA have not been routinely applied in
clinical practice.

ULCERATIVE COLITIS

Immunosuppressant therapies
According to the ECCO guidelinesm patients with ster-
oid-dependent UC should be treated with thiopurines.
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The evidence to support the use of MTX in UC is insuf-
ficient. In patients with severely active UC, non-respond-
er to intravenous steroids, the use of cyclosporine or
infliximab is recommended.

Thiopurines

The efficacy of AZA in active UC was evaluated in two
controlled trials, at the dosage of 2-2.5 mg/kg daﬂyfsz’&”].
A meta-analysis”! of these trials was conducted and a
trend towards the benefit of AZA compared with pla-
cebo was observed but this did not achieve any statistical
significance (RR = 0.85, 95%CI: 0.71-1.01, P = 0.07). In
these two trials the efficacy of AZA was also investigated
in quiescent UC. The meta-analysis of these trials showed
a statistically significant benefit of AZA compared
with placebo in preventing relapse (RR = 0.60, 95%CI:
0.37-0.95, P = 0.03)". In a study®™ the efficacy of AZA
was investigated in a subgroup of patients with steroid-
dependent UC, comparing it to mesalamine. Seventy-two
patients wete randomised to receive AZA (2 mg/kg daily)
or mesalamine (3.2 g daily), in addition to prednisolone (40
mg daily) for 6 mo. At the end of the follow up AZA was
significantly more effective than mesalamine at achieving
clinical and endoscopic remission with steroid sparing;
More recently an observational cohort study was con-
ducted in 42 patients with steroid-dependent UC treated
with AZA (2-3 mg/kg daily) over a 3-year period. In this
study AZA showed sustained efficacy for maintenance
of clinical remission off steroids. Furthermore patients
with earlier UC were those who most probably had sus-
tained steroid-free remission at the end of 12 mo while
on AZA®. Considerations regarding the best dosage and
the best duration of therapy with thiopurines are similar
to the treatment for CD.

Methotrexate

Data on the efficacy of MTX in UC comes from small
prospective studies where different doses and routes
of administration have been used, with inconsistent
results®* Y A placebo-controlled trial showed no ben-
efit of oral MTX at the dosage of 12.5 mg per week in
ucC padentslgﬁj. A study™ compared the efficacy of oral
MTX at the dosage of 15 mg weekly with 6-MP (1.5
mg/kg daily) and mesalamine (3 g daily) in 72 steroid-
dependent patients (34 UC and 38 CD). After 30 wk
a significantly higher remission rate was observed in
UC patients treated with 6-MP (78.6%) with respect to
patients treated with mesalamine (25%) but no statisti-
cal differences were observed between patients treated
with MTX (58.3%) with respect to patients treated with
mesalamine. With regard to maintaining remission, after
76 wk UC patients treated with 6-MP presented signifi-
cantly higher remission rates with respect to the other 2
groups. More recently a retrospective study™ evaluated
the efficacy and safety of MTX in 131 patients with IBD
(99 CD, 32 UC) intolerant or non-responsive to thiopu-
rines. In UC patients clinical response occurred in 78%
of patients refractory to AZA/MP and in 65% of pa-
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tients intolerant to thiopurines. MTX was well tolerated
in a majority of individuals. Based on these data there is
insufficient evidence to support the use of MTX in UC
as an alternative to thiopurines.

Tacrolimus

In patients with severely active UC not responding to
intravenous corticosteroids a second line therapy with ta-
crolimus, as well as with ciclosporin or infliximab may be
appropriate”™. A placebo controlled trial evaluated the effi-
cacy of tacrolimus in 60 patients with moderate or severe
UC. Patients were treated with a high concentration (10-15
ng/mL) of tacrolimus, a low concentration (5-10 ng/mL)
of tacrolimus or placebo. At week 2, a clinical improve-
ment was observed in 68.4% of patients treated with
high concentration of tacrolimus and in 10% of patients
treated with placebo (P < 0.001). Clinical remission was
observed in 20% of patients treated with a high concen-
tration. In the open label extension, 55.2% of all patients
had a clinical improvement at week 10. The optimal target
range appears to be 10-15 ng/mL. The incidence of side
effects in the tacrolimus group was significantly higher
than in the placebo group (P = 0.043). The most com-
mon event was finger tremor"”. A more recent placebo
controlled trial was conducted on 62 patients with steroid-
refractory UC. A response rate of 50% was reported in
patients treated with oral tacrolimus compared to 13.3%
in patients treated with placebo (P = 0.003) after 2 wk of
treatment. Rates of mucosal healing were higher in the
treatment group respect to the placebo group (43.8% us
13.3%, P = 0.012), but the rates of clinical remission were
not significantly different (3 out of 30 #s 0 out of 30, P
= 0.238)". A retrospective review of 130 steroid refrac-
tory patients with moderate to severe UC showed that
94 patients (72%) had achieved remission after 3 mo of
follow up and that the addition of thiopurines correlated
significantly with remission rates”. However another
retrospective study on 32 refractory UC patients revealed
that only 4 out of 30 steroid-dependent patients were able
to discontinue steroids after a median follow-up of 29 wk
and 12 out of 32 patients underwent colectomy™. The
efficacy of rectal tacrolimus ointment has been analysed
in a small study on 8 patients with steroid dependent
proctitis refractory to immunosuppressive and infliximab
treatment. After 8 wk of therapy 6 out of 8 patients had
achieved remission””

A recent prospective study investigated the efficacy
of topical tacrolimus in the treatment of refractor pou-
chitis. Ten patients with antibiotic-refractory pouchitis
were treated for 8 wk with a tacrolimus enema. The mean
pouchitis disease activity index score decreased from 15.9
T 0.8 to 7.8 £ 0.8 during 8 wk of treatment (P < 0.01)
but endoscopic healing was not achieved™.

Cyclosporine

A second line therapy with cyclosporine is indicated in
the case of severe UC, which does not respond to 3-5 d
of intravenous steroids. If no improvement is observed
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within 4-7 d a colectomy is recommended. Two placebo
controlled trials investigated the efficacy of cyclosporine
in the treatment of severe UC™. In the first study™ 30
patients with severe UC were randomized to intravenous
cyclosporine at the dosage of 4 mg/kg daily or meth-
ylprednisolone at the dosage of 40 mg daily. After 8 d
responders were treated with the same medication orally,
in combination with AZA. After 8 d, 8 out of 15 patients
(53%) who received methylprednisolone had a response
compared with 9 out of 14 (64%) receiving cyclosporine.
In non-responders, 3 out of 7 methylprednisolone pa-
tients and 1 out of 3 cyclosporine patients improved
when both treatments were combined. At 12 mo, 7 out
of 9 patients (78%) initially controlled with cyclosporine
maintained their remission compared with 3 out of 8
(37%) initially treated with methylprednisolone.

In the second study”™ 20 patients with severe UC,
non-responders to 7 d of intravenous corticosteroids,
were treated with intravenous cyclosporine (4 mg/kg
daily) or placebo. Nine out of 11 patients (82%) treated
with cyclosporine had a response within a mean of 7 d
compared with 0 out of 9 patients who received placebo
(P < 0.001).

Unfortunately the use of cyclosporine is associated
with important adverse effects that are mainly dose de-
pendent. A controlled trial investigated the additional
clinical benefit of 4 mg/kg over 2 mg/kg intravenous
cyclosporine in the treatment of severe UC. Seventy-
three patients were included. After 8 d response rates
were 84% in patients treated with 4 mg/kg and 86% in
patients treated with 2 mg/kg. Furthermore short-term
colectomy rates wete 13% in patients treated with 4 mg/
kg and 9% in patents treated with 2 mg/kg. The authors
concluded that high-dose cyclosporine has no additional
clinical benefit over low dose in the treatment of severe
uc?”, Up to now 2 mg/kg daily has become the stand-
ard dose used in current clinical practice.

A study assessed the long-term colectomy-sparing
effects and safety of cyclosporine in 71 patients with
severe UC. Sixty out of 71 patients (85%) responded to
intravenous cyclosporine and were discharged on oral
cyclosporine. Of these 60 patients, 26 were transitioned
from cyclosporine to 6-MP. Cumulative colectomy rates
for the entire cohort were 39% at 1 year, 42% at 2 years,
and 46% at 5 years. In the sub-group of patients main-
tained with 6-MP only one patient required a colectomy;
whereas colectomy was catried out in 76% of patients
who were not transitioned from cyclosporine to 6MP.
In conclusion concomitant 6-MP therapy was associated
with a reduced risk of colectomy (OR = 0.01, 95%CI:
0.001-0.09, P < 0.0001) on long-term follow-up. Side ef-
fects were noted in two-thirds of the patients, the major-
ity of which were mild. The authors concluded that tran-
sition to oral thiopurines after intravenous cyclosporine

. . 98
was useful in preventing a future colectomy"™,

Mycophenolate mofetil
As for CD, also for UC - data on the efficacy of MMF
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come from small, uncontrolled, retrospective studies, in
which patients with IBD and not only UC were included.
A retrospective study”” evaluated the efficacy of MMF
(1-2 g daily) in patients with IBD, only 7 of them with
UC, treated over a 3-year period. Thirty-nine patients (32
CD and 7 UC), intolerant or non-responders to AZA,
were identified. During the study period 40% of patients
(a total of 16 patients, only 4 with UC) achieved remis-
sion and complete steroid withdrawal, 30% could not
tolerate the drug, and 30% did not respond. An open-
label prospective and uncontrolled 6 mo trial"™ on the
efficacy of MMF (2 g daily) in combination with steroids
was conducted in 24 IBD patients (11 CD, 13 UC). Only
10 out of 24 patients achieved remission after 3 mo. All
but one CD patient had relapsed by the end of the study.
The authors concluded that MMF at the dosage of 2 g
daily was unable to induce and maintain remission for a
period of 6 mo in 23 out of 24 chronic active IBD pa-
tients. A retrospective study“oﬂ reported the results on
the efficacy of MMF in 70 patients with IBD (51 CD, 19
UC) over a 5-year period. Seventeen of the 70 patients
(24.3%) had a sustained steroid-free remission for 33 mo.
Treatment with MMF was discontinued in 53 patients, 17
because of side effects and 36 because of non response
to the treatment. A more recent study"” was conducted
in 14 patients with IBD (9 CD, 5 UC) intolerant or re-
fractory to conventional medical therapy who received
MMF (500-2000 mg bid). Of the 11 patients who were
not in remission at baseline, 7 out of 11 (63.6%) achieved
remission after 8 wk. All 3 patients in remission at base-
line maintained their remission. At 6 mo 64.3% patients
were in remission. Of 12 patients followed for 12 mo, 8
were in remission (66.7%).

As for CD patients, MMF may be considered an alter-
native immunosuppressant therapy in steroid-dependent
patients with UC, refractory to AZA/6-MP. Up to now
there are no recommendations for the use of MMF in

UC.

Biologic therapies

The use of anti-TNFq, in UC patients is recommended in
the case of severe UC that is refractory to steroids" """
after exclusion of other causes of persistent symptoms
such as coexistent cytomegalovirus or Clostridium difficile
infection. Furthermore steroid-dependent UC patients,
refractory or intolerant to thiopurines, can be treated
with biologics. Also in patients with UC, as well as in CD
patients, in the presence of axial arthropathy the efficacy
of anti-TNF¢q, treatment has been well established, as
well as in the case of peripheral arthritis, not responding
to sulfasalazine'.

A Cochrane meta-analysis on infliximab in moderate
to severe UC, refractory to corticosteroids and/or immu-
nomodulators, showed that infliximab was mote effec-
tive than placebo in inducing clinical remission""”. Two
placebo-controlled trials evaluated the efficacy of adali-
mumab in patients with moderately active UC despite
conventional therapy[104’106]. In one of these studies""!
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adalimumab was compared with placebo in patients naive
to biologics. At week 8, clinical remission was observed
in 18.5% of patients in the adalimumab group compared
with 9.2% in the placebo group (P = 0.031). In the sec-
ond study"" 40.3% of the included patients had been
previously treated with infliximab. Clinical remission was
achieved in significantly more patients receiving adalimu-
mab than placebo at week 8 (16.5% and 9.3%, P = 0.02)
and week 52 (17.3% and 8.5%, P = 0.01). The authors
observed that the clinical remission rates in the adalimu-
mab group were higher in patients who were naive to
anti-TNFq therapy at baseline. Other studies reported a
benefit of adalimumab in patients with active UC previ-
ously exposed to infliximab with up to 27% of clinical
remission in the short term"”"".,

An Italian multicentre study reported data on the ef-
fectiveness of adalimumab in a cohort of 88 UC patients,
retrospectively reviewed. Clinical remission rates were re-
ported in 17%, 28.4%, 36.4% and 43.2% of the patients
at 4, 12, 24 and 54 wk respectively. Twenty-two patients
required colectomy. Clinical remission and low C-reactive
protein at week 12 predicted clinical remission at week
54. Previous immunosuppressant use was associated with
a lower probability of clinical remission at week 54 and
with a higher rate of colectomy',

Golimumab, a fully human monoclonal anti-TNF-q
antibody, has been recently approved by the United States
Food and Drug Administration for inducing and main-
taining clinical remission in patients with moderate to
severe UC. The efficacy of golimumab induction therapy
has been evaluated in a trial on 1064 patients with UC.
Patients were treated with golimumab at the dosage of
100 mg and then 50 mg, 200 mg and then 100 mg, 400
mg and then 200 mg, or placebo. The rates of clinical
response at week 6 were 51% and 54.9% among patients
treated with 200 mg/100 mg and 400 mg/200 mg golim-
umab, respectively, zs 30.3% among patients treated with
placebo (P << 0.0001). The rates of clinical remission and
mucosal healing were significantly greater in both goli-
mumab groups than in the placebo group (P < 0.0014).
The rates of serious adverse events were 6.1% and 3.0%
in the placebo and golimumab groups, respectively[m].

In a subsequent trial the efficacy of golimumab as
maintenance therapy was evaluated. Patients who re-
sponded to induction therapy with golimumab (7 = 464)
were treated with placebo or golimumab (50 or 100 mg)
every 4 wk through week 52. Patients who responded
to placebo in the induction study continued to receive
placebo. Non responders in the induction study received
100 mg of golimumab. At weeks 30 and 54, a higher
percentage of patients who received 100 mg of golim-
umab were in clinical remission and had mucosal healing
(27.8% and 42.4%) compared with patients who received
placebo (15.6% and 26.6%; P = 0.004 and P = 0.002,
respectively) or 50 mg of golimumab (23.2% and 41.7%,
respectively)[ .

Regarding the maintainance treatment, according to
the ECCO guidelinesm in patients responding to anti-
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TNFo both maintaining remission with thiopurines
and anti-TNFq are considered appropriate. In patients
with severe UC, responding to intravenous steroids,
ciclosporin or infliximab, thiopurines should be con-
sidered to maintain remission. However, in patients
responding to infliximab, continuing infliximab is also
considered appropriate. The prior failure of thiopurines
favours maintenance with anti-TNF-q, therapy. Accord-
ing to the Italian guidelinesm 1 year scheduled treatment
with infliximab is indicated in patients who have respond-
ed to infliximab induction. In patients who are thiopurine
naive, maintenance therapy with thiopurines may be a
valuable option as maintainance treatment. The duration
of therapy over 1 year should be evaluated case-by-case.

In severe UC infliximab is considered a second line
salvage therapy before colectomy, such as cyclosporine[2’3].
A small randomised controlled study showed that a single
dose (5 mg/kg) of infliximab was an effective salvage
therapy in patients with severe UC refractory to intra-
venous corticosteroids. Colectomy rates at 3 mo wete
significantly lower in patients receiving infliximab than
placebo (7 out of 24 »5 14 out of 21, P = 0.017)"". The
authors observed that patients with a less active disease
who were randomised after 5-7 d of intravenous cot-
ticosteroids seemed to benefit more than patients with
more severe disease randomised at day 3. A retrospective
Italian study[m] then suggested that patients receiving a
single infusion were more likely to require a colectomy at
2 mo than those who receive mote infusions.

Other studies reported variable results" ' A place-
bo controlled trial showed a colectomy rate at 3 years of
50% in patients with severe UC treated with infliximab
with respect to 76% in patients treated with placebo (P =
0.012)""",

The impact of preoperative infliximab use on the
rate of surgical interventions and on post-surgical com-
plications in patients with IBD was investigated in a
meta-analysis. Twelve studies (8 on UC, 3 on CD and 1
on both UC and CD) were included in the analysis. In
comparison with control groups, infliximab neither de-
creases the rate of colectomy nor increases the rate of
infectious complications. However thrombotic events,
ileal pouch complications, sepsis and anastomotic leaks
were increased in patients treated with infliximab. On
the other hand patients treated with biological therapies
have a more severe disease and most of the time are
refractory to other therapies. Thus it is possible that the
postsurgical complications in these studies were associ-
ated with the severity of the disease and not with the
treatment .

A questionable point is what is the best second line
rescue therapy in severe UC: infliximab or cyclosporine?
Up to now no randomised trial showed clear advantages
of one strategy over the other. A retrospective study
compared 2 cohorts of patients receiving infliximab
or cyclosporine as a rescue therapy. A lower immediate
colectomy rate was reported in the cyclosporine groupmg].
At the end of the study the risk of colectomy was 11.2
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(95%CI: 2.4-53.1, P = 0.002) at 3 mo and was 3.0 (95%CI:
1.1-8.2, P = 0.030) at 12 mo in infliximab treated patients,
in comparison with cyclosporine treated patients.

Another retrospective study[ml compared 2 historical
cohorts of severe UC patients treated with cyclosporine
(35 patients) or infliximab (30 patients). At 3 mo the
colectomy rate was 28.5% in the cyclosporine group and
17% in the infliximab group (P = 0.25), at 12 mo the
colectomy rate was 48% vs 17% (P = 0.007). At the end
of the follow-up the colectomy rate was 60% »s 30% (P
= 0.04). A high level of C reactive protein (P = 0.04), an
extensive disease (P = 0.01) and no AZA treatment (P =
0.001) were related to the risk of colectomy.

In the CYSIF trial"*" 111 patients with severe UC de-
spite 5 d of intravenous corticosteroids were randomized
to receive intravenous cyclospotine (2 mg/kg daily for 8
d) followed by oral cyclosporine (4 mg/kg daily) or inf-
liximab (5 mg/kg at weeks 0, 2 and 6), followed by oral
AZA. At day 7, 85% of patients responded to treatment
in both groups. At day 98 treatment failure was reported
in 60% of patients treated with cyclosporine compared
with 54% of patients treated with infliximab (P = 0.49),
with a colectomy rate of 18% in the cyclosporine group
respect to 21% in the infliximab group (P = 0.66).

Regarding the evaluation of biologics serum levels or
ADA in UC, in patients with UC infliximab serum levels
were correlated with albumin serum levels'*. Patients
with high serum albumin have a prolonged infliximab
half-life and increased efficacy. Furthermore in UC pa-
tients the colectomy rate was significantly higher in the
case of undetectable infliximab trough levels"™. In a
post hoc analysis from the ACT I and ACT II studies
higher infliximab concentrations were associated with
an increased clinical remission and mucosal healing. The
highest proportion of patients in clinical remission was
observed in patients with serum levels of infliximab be-
tween 2.4 and 6.8 mg/mL at week 30124,

As for CD also in UC - biologics serum levels or
ADA have not been routinely applied in clinical practice.

COMBINATION THERAPY IN IBD

Some studies supported the efficacy of combination
therapy with biologics and thiopurines both in CD and
UC. A trial compared the efficacy of induction treat-
ment with infliximab plus AZA/6-MP to AZA/6-MP
alone in steroid-dependent CD patients[‘m. At the end
of the study, combination therapy was more effective

than thiopurines alone. Furthermore a higher remission
rate was observed in the subgroup of patients naive to
AZA/6MP. In patients with previous thiopurines failure
the difference between infliximab and placebo was not
statistically significant. In another study'” combined im-
munosuppressive therapy with infliximab and AZA was
able to obtain a higher steroid-free remission rate with
respect to monotherapy with infliximab or AZA. Patients
with moderate to severe CD were treated with infliximab,
AZA or a combination therapy with the 2 drugs. After
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26 wk 57% of patients assigned to combination therapy
achieved a steroid-free remission, compared with 44% of
patients assigned to infliximab alone and 30% of patients
assigned to AZA alone. However the greater efficacy of
combination therapy was observed mainly in patients
with normal value of CRP and absence of endoscopic le-
sions at baseline.

Regarding UC, a recent trial!'? suggested that in
steroid-refractory patients with active UC a combination
therapy with AZA and infliximab was more effective
than either monotherapy. At week 16 clinical remission
was achieved in 24% of patients receiving AZA, in 22%
of patients received infliximab and in 40% of patients re-
ceiving combination therapy (P = 0.032 for combination
therapy »s AZA monotherapy and P = 0.017 for combi-
nation therapy ss infliximab monotherapy).

These data are up to now insufficient to consider
combination therapy efficient in all IBD patients. Fur-
thermore, it is still being debated whether combined
immunosuppressive therapy increases the long term tox-
icity. In clinical practice the use of combination therapy
should be reserved for patients who do not respond to
monotherapy.

The evidence of higher incidence of hepatosplenic
T cell lymphoma in young men treated with combined
12627 should avoid pro-
longed combination therapy in young males. The recent

immunosuppressive therapy

observation that most of the lymphomas associated with
immunosuppressive therapies in IBD patients were due
to a loss of control of EBV infection leads to a recom-
mendation of avoiding the use of thiopurines in patients

seronegative for EBV!™,

CONCLUSION

The use of immunosuppressive therapy, with conven-

tional immunosuppressants or biologics, is indicated in
the case of moderate to severe disease not responding to
corticosteroids and in steroid-dependent IBD patients,
as induction and maintainance treatment. Cyclosporine,
infliximab and tacrolimus are considered a second line
therapy in patients with severe UC not responding to 3-5
d of intravenous corticosteroids. The choice of biologics
instead of immunosuppressants in the case of steroid-
dependent IBD patients is guided by the severity of
the disease, the presence of complex perianal disease
in patients with CD or the concomitant extra-intestinal
manifestations. Furthermore the recent observation
that patients seronegative for EBV and treated with im-
munosuppressants have a higher risk of lymphomas,
should lead to avoiding treatment with thiopurines in this
subgroup of patients. The slow onset of action of thio-
purines precludes their use as a single therapy in active
IBD patients but they can be used in combination with
corticosteroids. When treatment with thiopurines is cho-
sen, adequate dosage and duration of therapy should be
reached before evaluating their efficacy. The evaluation
of serum concentration of thiopurine methyl transferase
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activity and thiopurine metabolites could be useful for
the management of the treatment but up to now it has
not been routinely applied in clinical practice. The use of
thalidomide and MMF is not recommended in IBD pa-
tients, the decision to use them might only be made on a
case by case basis after failure of all other options includ-
ing optimization of anti-TNFa therapies and surgical
strategies.

Regarding biological treatment, dose intensification
could be useful in the presence of incomplete response.
In the case of primary failures to one anti-TNFq, a
switch to the other one should be considered. In cases
of intolerance to infliximab, the use of adalimumab as a
second line treatment is recommended. Data on the ef-
ficacy of combination therapy are up to now insufficient
to consider this strategy in all IBD patients. Furthermore
the evidence of higher incidence of hepatosplenic T
cell lymphoma in young men treated with combined im-
munosuppressive therapy means prolonged combination
therapy should be avoided in these patients. As for im-
munosuppressants also for biologics - the evaluation of
biologic serum levels and antibiologic antibodies could be
useful for the management of the treatment but it is not
routinely applied in clinical practice.

The final outcome of the treatment should be consid-
ered the clinical remission, with mucosa healing and not
the clinical response.

Considering the evidence of high risk of cutane-
ous malignancies in patients treated with immunosup-
pressants and biologics for a long term period, lifelong
sun protection and periodical dermatological screening
should be recommended for these patients.
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