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19.1 Introduction

Behget’s disease (BD) is a chronic, relapsing, systemic vasculitis of unknown
cause involving veins and arteries of all sizes characterized by protean clinical
manifestations. Due to the variable severity of clinical manifestations of BD,
therapeutic intervention should be modulated in function of the specific clinical
feature. Indeed, BD may occur with less serious clinical symptoms and signs
including mucocutaneous lesions, and articular manifestations, and severe clinical
features such as ocular, vascular, neurologic, gastrointestinal, urogenital, and
pulmonary involvement [1].

19.2 Current Treatment Strategies
19.2.1 Topical Treatment

19.2.1.1 Old Topical Therapies

Local application of drugs is currently employed for the treatment of aphthous

stomatitis including corticosteroids (CS), antimicrobials, sucralfate, anti-

inflammatory agents (benzydamine, diclofenac), anesthetics and silver nitrate.
Topical CS are useful to treat the oral ulcers of BD. Topical CS such as

triamcinolone acetonide (cream or spray), or dexamethasone elixir exert an anti-
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inflammatory effect, and seem to be more effective in pain reducing and healing
shortening when employed in the early stage of ulcer formation. Topical CS eye
drops may be also effective in mild forms of anterior uveitis of BD, and CS
creams, usually in combined therapy with antimicrobials, have been successfully
employed for the treatment of genital ulcers [2]. Local application of gel, drops,
suspensions, or creams containing chlorhexidine, triclosan, tetracycline, minocy-
cline, as well as sucralfate mouthwash four times/day are effective to improve the
pain, to shorten the healing, and to reduce the frequency of ulcer recurrence [2].

19.2.1.2 New Topical Therapies

Pimecrolimus. Pimecrolimus, a calcineurin inhibitor widely used in dermatol-
ogy for the treatment of several forms of atopic dermatitis, has been demonstrated
effective in genital ulcers of BD with pain reduction and accelerated healing by
recent trials [3, 4].

Amlexanox. This compound exerts an anti-allergic and anti-inflammatory agent
by inhibiting the formation and release of histamine and leukotrienes from mast
cells, neutrophils, and mononuclear cells. In a recent randomized controlled trial
[5], amlexanox, in form of oral adhesive pellicles, resulted significantly superior to
placebo in the treatment of common aphthous stomatitis and, although not spe-
cifically investigated, it has been proposed for BD [2].

19.2.2 Systemic Therapies

19.2.2.1 Old Systemic Therapies

Corticosteroids. Even in absence of controlled trials, there is a general agree-
ment among clinicians on the efficacy of CS, at variable daily doses or in high-
dose pulses, on all clinical features of BD. High-dose CS are usually employed
combined with immunosuppressive drugs in the treatment of severe BD mani-
festations including uveitis, neuro-Behget, angio-Behget, and colitis, whereas at
low dose CS are effective for mucocutaneous involvement such as oral aphthosis,
papulo-pustolosa, and erythema nodosum. However, the well-known side effects
and adverse events associated with the long-term use of CS represent an important
limiting factor, and, possibly, their use would be limited to the role of symptomatic
“bridge therapy” while waiting the effects of the combined immunosuppressive
therapy which is usually slower.

Colchicine. Colchicine acts inhibiting the chemotactic activity of neutrophils.
In two placebo-controlled studies, the drug at the doses of 0.5-2 mg/day was
effective on articular features, erythema nodosum, pseudofolliculitis, and in
reducing the recurrences of genital ulcers of BD [6, 7]. An enhanced efficacy of
colchicine in reducing BD disease activity has been recently reported if combined
with benzathine penicillin administration [8]. Colchicine side effects, chiefly
gastrointestinal complaints, may limit its use.
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Rebamipide. This gastro-protective drug, acting on gastric mucosal prosta-
glandins release, was found to significantly improve the recurrence of oral aphthae
of BD in a controlled trial of 6-month duration [9]. However, the drug is not
licensed for clinical use in Western countries.

Dapsone. Dapsone inhibits the chemotactic activity of neutrophils, and in a
short-term, controlled trial of 20 patients with BD, was demonstrated effective on
mucocutaneous features, epididymitis, but not joint manifestations of BD [10]. Of
note, dapsone employment is loaded by frequent hematological side effects with
evident limits to its use.

Thalidomide. This compound exerts a weak anti-tumor necrosis factor (anti-
TNF) activity. There is some evidence of efficacy on mucocutaneous manifesta-
tions of BD [2], but its clinical use is quite limited due to the frequent neurological
side effects and the well-known teratogenicity.

Azathioprine (AZA). AZA is a purine analog prodrug which is converted to
mercaptopurine and then metabolized to an active metabolite, thioguanine. This
metabolite is incorporated into ribonucleotides, thereby exerting an anti-prolifera-
tive effect on mitotically active lymphocyte populations. AZA may also have direct
anti-inflammatory properties by inhibiting cytotoxic T cell and natural killer cell
function, and inducing apoptosis of T cells [11]. In early 1990s, a 24-month,
randomized, placebo-controlled trial of 73 patients demonstrated the efficacy of
AZA at the dose of 2.5 mg/kg/day on ocular manifestations of BD with significant
reduction of uveitis flares and of the occurrence of new eye inflammatory
involvement [12]. The drug was also effective on BD arthritis and oral ulcer
healing, but not on papulopustular lesions and on the prevention of new ulcer
recurrence. The drug has some limit in its use due to the rather low tolerability. As
evidenced by a recent report [13], 17 % of 3,931 patients with Crohn’s disease
receiving AZA had to discontinue the treatment for adverse events including my-
elotoxicity, nausea, gastrointestinal complaints, immunosuppression, opportunistic
infections, and hepatotoxicity over a median follow up of 44 months.

Cyclophosphamide (CYC). CYC belongs to the drug class of alkylating agents
and acts blocking the production of the deoxyribonucleic acid in cells. This pre-
vents cells from dividing, leading to cell death. Some of the cells affected by CYC
are immune cells, thus explaining its use in autoimmune diseases such as rheu-
matoid arthritis, lupus, scleroderma, or vasculitis. There are no published controlled
trials demonstrating the efficacy of CYC in BD patients. In 24-month, head to head
trial of comparison with cyclosporine, no significant reduction of ocular attacks and
improvement of visual acuity was observed in CYC treatment arm [14]. However,
the study was carried out on only 11 patients with an obvious limitation to its
consequent evidence. Nevertheless, the drug is currently employed (as monthly 1 g
intravenous boluses, or 1.5-2.5 mg/kg/day, orally) to treat the more severe mani-
festations of BD, such as eye and central nervous system involvement. The severe
safety profile of CYC characterized by myelotoxicity frequently leading to leu-
kopenia, pulmonary fibrosis, renal toxicity, hemorrhagic cystitis, infertility,
malignancy, and alopecia, suggest that the drug should be considered for use in
patients with severe disease who are refractory to other agents [2].
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Chlorambucil. Chlorambucil, at the dose of 0.1-0.2 mg/kg/day orally, is
another alkylating agent which has been demonstrated effective in patients with
BD and severe eye involvement [15]. The frequency of chlorambucil-associated
side effects and toxicity such as bone marrow suppression, seizures, tremors or
shaking, severe vomiting, and diarrhea limit its use in selected BD patients not
responding to other traditional or more recent therapies.

Cyclosporin A (CsA). CsA is a lipophilic cyclic peptide that binds with high
affinity to its cytoplasmic receptor protein cyclophilin. This complex specifically
and competitively binds to and inhibits calcineurin, a calcium and calmodulin
dependent phosphatase. This prevents translocation of a family of transcription
factors, nuclear factor activated T cells (NF-AT), which reduces activation of
genes for interleukin (IL)-2, IL-3, IL-4, granulocyte macrophage colony-stimu-
lating factor, tumor necrosis factor alpha and interferon gamma. T-cell tran-
scription factors AP-1 and NF-kB are also inhibited. CsA acts predominantly on
CD4 cells. Consequently, CsA diminishes cytokine production and exerts an anti-
proliferative effect on lymphocytes [16]. The efficacy of CsA in the treatment of
BD, with particular attention to uveitis, has been reported in one controlled trial
[17]. CsA, at the high dose of 10 mg/Kg/day, was superior to colchicine in
reducing the frequency of ocular attacks in 96 patients with BD, and was also
effective on mucocutaneous features of the disease. Although with conflicting
results, several open-label prospective trials have confirmed the usefulness of CsA
in the treatment of different BD manifestations including hearing loss, thrombo-
phlebitis, and joint symptoms [14, 18, 19]. CsA is not effective in neuro-Behget,
and a more frequent involvement of central nervous system has been reported in
BD patients taking CsA compared to other therapies [20]. Important long-term
adverse effects such as renal failure, hypertension, neurologic toxicity, and hir-
sutism suggest to use CsA only in more severe cases of BD, and in particular for
the treatment of uveoretinitis.

Methotrexate (MTX). Although a few open-label trials reported the efficacy of
MTX in neurological involvement [21], to date, the drug is prevalently employed in
association with tumor necrosis factor inhibitors to treat the most severe cases of BD.

19.2.2.2 New Systemic Therapies

Mycophenolate mofetil (MMF). MMF is a prodrug of mycophenolic acid, which
exerts its immunosuppressive action by inhibiting the inosine monophosphate
dehydrogenase, which is the rate-limiting enzyme in de novo synthesis of gua-
nosine nucleotides of T- and B-lymphocytes. MMF is a 5-fold more potent
inhibitor of the type II isoform of inosine monophosphate dehydrogenase
expressed in activated lymphocytes with consequent cytostatic effect [22]. The
drug is usually employed at the dose of 1 g twice a day, orally. The efficacy of
MMF in the treatment of non-infectious uveitis has been proven by several studies
from ophthalmology settings. In a recently published cohort of 236 patients, 93 %
of 94 patients with posterior uveitis achieved a complete remission after 6 and
12 months of MMF therapy [23]. Unfortunately, in the paper it is not reported
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whether BD patients were included in this group. Similarly, in a recent Italian
study, cystoid macular edema secondary to non-infectious uveitis resolved in 18
out of 19 patients [24]. MMF has been also reported as effective in the long-term
treatment of neuro-Behget [25]. If the drug is effective on mucocutaneous mani-
festations of BD is still unclear. Some reserves to MMF use may be related to its
safety profile and tolerability with a rate of drug discontinuation of around 15 % of
the patients because of gastrointestinal complaints, bone marrow suppression,
elevate liver enzymes, allergy [23]. However, MMF may represent an emergent
therapy for ocular manifestation of BD, and controlled trials should be performed
to confirm its use as a good therapeutic option in clinical practice.

Interferon-o (IFN)-o.. IFN-a, in addition to its powerful antiviral activity, play a
critical role in modulating the Thl immune responses via up-regulation of the
high-affinity interleukin-12 betal/beta2, and represents a pivotal cytokine
responsible for the amplification of the CD8 + T cell response [26]. Over the past
10 years, a consistent body of evidence of efficacy of (IFN)-« in the treatment of
BD has been provided by several trials. A randomized, double-blind, placebo-
controlled study demonstrated that IFN-« 2a is effective on the mucocutaneous
lesions of BD, with a significant decrease of the frequency, duration and pain of
oral and genital ulcers and pseudofolliculitis. A trend to reduction of erythema
nodosum, thrombophlebitis and arthritis frequency also resulted from this trial
[27]. Promising results were obtained by IFN-o use inBD sight-threatening
refractory uveitis. In an open-label trial of 50 patients [28] IFN-o 2a, at a dose of 6
million IU (MIU) daily, a response rate of 92 % was observed at week 52, with a
significant improvement of visual acuity and remission of extraocular manifesta-
tions, with the exception of oral ulcers. Similar findings were observed in an
additional study of 44 BD patients with refractory uveitis [29]. Moreover, the long-
term efficacy and safety of low-dose therapy of IFN-a 2a (3.0 MIU daily for
14 days, maintenance dose, 3 MIU three times per week for 24 months) was
confirmed in 37 patients with BD and refractory pan-uveitis [30]. Multiple side
effects are associated with IFN-« therapy including flu like symptoms, such as
fever, chills, headache, fatigue, myalgia, that start a few hours after the initiation
of the therapy and continue for at least 1 day. Acetaminophen (paracetamol)
1,000 mg orally, before injections and 500 mg after 6 h during the first weeks of
the therapy, is of value to reduce these side effects. Psychiatric side effects and
depression, nausea, vomiting, anorexia, diarrhea, loss of weight, hematologic
changes, and transient raising of hepatic transaminases may constitute additional
limiting factors for use of IFN-«. Efficacy data of IFN-o 2a on the other major
clinical features of BD including neuro-Behcet, entero-Behcet, and angio-Behget
are not yet available. However, IFN-o 2a represents a valid therapeutic alternative
in patients with severe uveitis of BD.

Anti-tumor necrosis factor-o. agents (anti-TNF). In animal models, TNF-a plays
a key role in the pathogenesis of ocular inflammation [31], and serum and intra-
ocular-increased concentrations of TNF-o have been detected in patients with
active BD [32]. Due to this evidence, some BD patients with refractory posterior
uveitis have been treated with at least four infusions of infliximab (IFX), a



212 F. Cantini and G. Di Scala

chimeric monoclonal anti- TNF-« antibody at the dose of 5 mg/kg at weeks 0, 2, 6,
and every 8 weeks afterwards [33-36]. All patients experienced a rapid remission
of ocular inflammation over a few days. Over the following years, additional
studies confirmed the efficacy of IFX in ocular manifestations of BD. Two con-
secutive Italian studies on 12 and 50 patients with refractory uveoretinitis,
respectively, revealed a complete remission of ocular inflammatory involvement in
75 % of the cases, with a significant improvement of visual acuity [37, 38]. A
similar response rate has been recently reported in a Japanese study of 50 patients
[39]. In all previously quoted studies, IFX was also effective on the other mani-
festations of BD, and recently IFX efficacy was reported in 9 out of 10 patients
with severe entero-Behget [40], as well as in neuro-Behget [41].

Recently, in keeping with previous case reports, adalimumab, a fully human
anti-TNF-« antibody, given at the dose of 40 mg/every other week, has also been
reported to be effective in all clinical features of BD in an open-label trial of 19
patients [42], and the soluble receptor anti-TNF etanercept (ETN) resulted effective
for the treatment of mucocutaneous manifestations of BD in a double-blind, pla-
cebo-controlled study of 40 male patients [43]. However, the use of ETN in BD
seems to be limited by its lack of efficacy on ocular inflammation as observed in
anterior uveitis of ankylosing spondylitis [44]. In all studies, anti-TNF demon-
strated a good safety profile.

In summary, there is an increasing evidence of the efficacy and safety of
monoclonal anti-TNF for the treatment of all severe manifestations of BD, and for
this reason IFX has obtained the approval for BD therapy by the Japanese Health
Authorities. However, the high cost raises some concerns to promote anti-TNF as
the first-line choice for the management of BD.

Rituximab (RTX). RTX, an anti-CD20 + monoclonal antibody, administered at
the dose of 1 g/intravenously repeated at 2-week interval every 6 months has been
recently found as an effective therapy in a pilot study of 20 BD patients with
severe ocular involvement [45]. Over the last year, we also treated four patients
with refractory BD uveitis and one with severe entero-Behget. None of the patients
with uveitis was responsive, while the patient with colitis achieved a complete
remission (personal unpublished data). Hence, further trials on a larger number of
patients are required to confirm these findings.

Tocilizumab (TCZ). TCZ is a recombinant, humanized, monoclonal, anti-
interleukin (IL)-6 receptor antibody competing for both the membrane-bound and
soluble forms of human IL-6 receptor with inhibition of the binding of IL-6 to its
receptors and its pro-inflammatory activity [46]. IL-6 may play a pathogenic role
in BD, and recently elevated cerebrospinal fluid IL-6 levels were detected in active
neuro-Behget [47]. To date, TCZ has been successfully used for the treatment of
three patients with refractory BD, two of whom with neuro-Behget [48-50].
Despite these encouraging reports, clinical trials on larger number of patients are
required to confirm the efficacy of TCZ in BD.
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19.3 Future Therapeutic Perspectives

Since new pathogenic pathways have been found to play an important role in BD,
new biological agents targeted to IL-12/23 and IL-1f are currently under inves-
tigation. Recently, in a phase II study, all seven patients with BD and refractory
ocular involvement receiving gevokizumab, a monoclonal antibody targeted to IL-
13, achieved a rapid complete remission [S1]. These promising results should be
confirmed in phase III trials on a larger number of subjects.

19.4 Treatment of Different Manifestations of BD
in Clinical Practice

Based on the available evidence of efficacy [52], the therapeutic intervention of
BD should be modulated by the different severity of the manifestations.

Mucocutaneous manifestations. Colchicine is preferable for the treatment of
genital ulcers and erythema nodosum, and can be combined with benzathine
penicillin [6-8]. Oral ulcers are usually more resistant, and often a short-term of
combined CS therapy is required. In patients with particularly resistant mucocu-
taneous manifestations AZA [12], or dapsone [10] may be an effective choice,
while thalidomide, due to its low tolerability profile, should be preserved as the
last choice. An attempt can be also made with pentoxifylline [49]. In case of
nonresponse, CsSA may ensure a good result [17], otherwise anti-TNF [37, 39] or
IFN-a 2a [28] should be used. Previously mentioned topical therapies should be
added for oral or genital ulcers.

Articular manifestations. BD arthritis is usually mild and often self-limiting.
Colchicine, preferably associated with non-steroidal anti-inflammatory drugs, and
intra-articular CS represent the first choice [6]. Rarely, a low-dose, short-term CS
course is needed.

Ocular manifestations. Eye involvement in BD should be regarded as a serious
manifestation and requires an aggressive therapy. Anterior uveitis usually responds
to topical CS drops, mydriatics or cycloplegic agents, but in case of resistance
systemic CS should be added until the remission. Posterior uveitis needs high dose
CS (prednisone 1 mg/kg/day or equivalent) with weekly 5 mg tapering [2, 52]. If
flare occurs, an immunosuppressive drug such as CsA or AZA should be started
[12, 17]. If no response is obtained, IFN-o 2a or monoclonal anti-TNF allows to
achieve the remission in most cases [28, 37, 39]. MMF, CyC, and eventually RTX,
due to the scanty evidence of efficacy and the low tolerability should be postponed
as the last choice in unresponsive patients [14, 23].

Vascular manifestations. In our experience, CsA 5 m/kg/day combined with CS
at low dose (prednisone 12.5-25 mg/day with rapid tapering) is an effective
therapy for deep vein thrombophlebitis, with a good resolution of venous occlusion
over a few days and avoidance of post-phlebitic syndrome [19]. In alternative,
AZA can be used [2]. CYC monthly boluses should be employed in patients with
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Budd-Chiari syndrome or thrombophlebitis of vena cava [2, 52]. The therapeutic
role of anticoagulants or anti-platelets is still debated [53], but these drugs should
be avoided in the case of pulmonary arterial aneurysm for the risk of bleeding. In
arterial involvement, CS together with cyclophosphamide represents the first
choice, followed by IFX in case of failure [2].

Neurologic manifestations. When central nervous system is involved, an
aggressive therapy with high-dose CS (prednisone 1 mg/kg/day or methylpred-
nisolone 1 g boluses for 3—5 consecutive days followed by oral CS) should be
promptly initiated [2, 49]. In resistant cases, we suggest to employ IFX 5 mg/kg as
second-line choice. Combined MTX in these cases may be helpful [21]. Due to its
lower tolerability, CYC should be reserved as third-line option. Finally, in patients
who are refractory to all previous therapies, TCZ may be tried [49, 50]. Antico-
agulants are recommended in presence of deep sinus thrombosis [2, 52].

Gastrointestinal manifestations. CS combined with sulphasalazine is suggested
as first-line choice [2, 49]. In unresponsive, IFX should be started.
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