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Corticosteroid-free adalimumab-cyclophosphamide
combination therapy for acute phase neuro-Behcet’s
disease: a case report
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Neuro-Behget's disease (NBD) represents a significant complication of Behcet's syndrome, potentially leading to elevated mortal-
ity and disability rates. The standard treatment for parenchymal NBD typically entails administering high-dose corticosteroids
to prompt rapid-onset effects, coupled with immunosuppressants to prevent subsequent relapses. A 48-year-old male with NBD
presented with progressively worsening dysarthria over 9 months. This patient experienced increased intraocular pressure while
using glucocorticoids, which worsened his pre-existing glaucoma. The patient had a prior diagnosis of NBD and presented with
progressive dysarthria over a period of nine months, leading to a brain magnetic resonance imaging (MRI) scan. The brain MRI
revealed multifocal punctate high signal intensities in the left frontoparietal area, insula, and basal ganglia. Instead of the standard
steroid pulse therapy, the patient received adalimumab-cyclophosphamide combination as an alternative induction therapy. Sub-
sequent serial brain MRI scans exhibited no emergence of new lesions, and the patient remained devoid of clinical relapses even
after 17 months from the commencement of induction treatment. Adalimumab-cyclophosphamide combination could be used as
a corticosteroid-free induction strategy for NBD. Further investigations are warranted to establish the most suitable combination
regimen.
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INTRODUCTION

Neuro-Behget’s disease (NBD) is observed in approximately
9% of patients with Behget’s syndrome (BS) and has a high
mortality (25%~35%) and disability rates (65%) [1]. The treat-
ment for parenchymal NBD includes high-dose corticosteroids
to induce rapid-onset effects and immunosuppressants, such
as azathioprine, methotrexate, or cyclophosphamide, to pre-
vent further relapse [2-4]. Recently, anti-tumor necrosis factor

(TNF)-a agents have been recommended in BS patients who

fail to respond to conventional treatments or those with poor
prognostic factors [5]. However, there has been no discussion
on the treatment of patients with NBD who have an intolerance
or a contraindication to high-dose corticosteroids during the
induction treatment period. Herein, we present the case of a BS
patient who was treated with corticosteroid-free adalimumab-
cyclophosphamide combination therapy for parenchymal NBD

due to steroid-induced acute intraocular hypertension.
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CASE REPORT

A 48-year-old male with NBD presented with progressively
worsening dysarthria over 9 months. Twelve years ago, the
patient received a diagnosis of NBD based on a constellation
of symptoms, including recurrent oral ulcers, anterior uveitis,
retinal vasculitis, and neurological manifestations. There is no
pertinent family history of relevant medical conditions. The
Human Leukocyte Antigen-B51 test showed positive results.
Initial complete blood count profiles and acute phase reactants
were within normal limits. Liver function tests, blood urea ni-
trogen, and creatinine levels were also within the normal range.
His neurological symptoms included weakness and motor
clumsiness in the right extremities, tonic-clonic seizures, and
dysarthria. Brain magnetic resonance imaging (MRI) showed

multifocal high signal intensities in the left parietal lobe and pre-

and post-central gyri (Figure 1A). Despite a good response to

corticosteroids and pan-retinal photocoagulation, the patient re-
lapsed when the corticosteroids were tapered. After undergoing
a left vitrectomy, his BS was well-controlled with azathioprine
(100 mg/day), anticonvulsants, and anti-glaucoma eye drops for
10 years. Five years later, azathioprine was reduced to 50 mg/day
because of the absence of disease activity and new lesions on
follow-up brain MRIs.

Twenty-six months before presentation, the patient had un-
dergone left trabeculectomy and received intraocular bevaci-
zumab and 5-fluorouracil injections for neovascular glaucoma
(Figure 2). Because of the presence of cells in the anterior cham-
ber and retinal vascular leakage on fluorescein angiography,
prednisolone was restarted at 30 mg/day, and the dose of aza-
thioprine was increased to 100 mg/day 17 months before pre-
sentation. However, his intraocular pressure (IOP) was not ad-
equately controlled, and a right trabeculectomy was performed

6 months later. Moreover, his dysarthria gradually progressed,

Figure 1. Serial brain magnetic resonance
imaging. (A) T2-weighted, fluid-attenuated
inversion recovery (FLAIR) images show
temporal changes in high signal intensities
in the left pre- and post-central gyrus
and parietal lobe. (B) Pre-treatment (at
1 month) T1-weighted fat-suppressed
contrast-enhanced coronal images show
multifocal punctate hyperintense lesions
in the left frontoparietal and basal ganglia
regions. The intensities disappeared
after the adalimumab-cyclophosphamide
combination therapy (at 3 and 10
months).
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and follow-up brain MRI revealed new lesions (Figures 1A and
2).

The patient experienced decreased visual acuity and severe
ocular pain after receiving a single dose of methylprednisolone
(500 mg/day). Because of the steroid-induced IOP elevation, the
adalimumab-cyclophosphamide combination was used as an al-
ternative induction therapy after a thorough discussion with the
patient. Adalimumab is approved for the treatment of BS uveitis
in Korea, and corticosteroids-adalimumab-cyclophosphamide
triple therapy in an NBD case has been reported [6]. The patient
received adalimumab 240 mg over 6 weeks based on the loading
dose, followed by maintenance doses of 40 mg every 2 weeks
[7]. Since cyclophosphamide pulse therapy (900 mg/month)
was performed for 6 months, mycophenolate mofetil (MMF) (2
g/day) was used as maintenance therapy and adalimumab was
tapered out.

Two weeks after the adalimumab-cyclophosphamide com-
bination therapy, the patient reported an improvement in
neurological symptoms. Follow-up brain MRIs showed rapid
resolution of high signal intensity lesions 3 and 10 months after
treatment initiation (Figure 1B), although adalimumab was
tapered and switched to mycophenolate. The patient had a lo-
calized herpes zoster infection in the chest wall 9 months after
the treatment initiation. Bevacizumab was discontinued after
10 months. Serial brain MRIs revealed no new lesions, and the
patient remained free of clinical relapse at 17 months after treat-

ment initiation.

DISCUSSION

The current case is unique because acute NBD symptoms
were treated with a combination of adalimumab and cyclo-
phosphamide as induction therapy instead of high-dose cor-
ticosteroids. Corticosteroids play a crucial role in the acute
management of various immunological conditions, including
NBD. However, because many adverse effects are unavoidable
with high-dose or long-term corticosteroid use, corticosteroid-
free protocols have been proposed for organ transplantation
and autoimmune diseases [8,9]. To our knowledge, this is the
first reported case of a corticosteroid-free induction regimen for
NBD.

It is recommended to start immunosuppressants while ta-
pering corticosteroids over several months to reduce the risk

of NBD relapse [2-4]. Azathioprine is considered the first-line
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treatment for major organs involved in BS. Recently, both inflix-
imab and adalimumab have been listed as second-line agents for
the treatment of refractory NBD [2,3]. Desbois et al. [10] report-
ed that, although an overall improvement was observed in 94%
of patients, the complete response rate of anti-TNF-q, therapies
was only 29%, and the median time to remission was 3 months
[10]. Additionally, the efficacy of anti-TNF-o. monotherapy was
comparable to that of anti-TNF-o combination therapy with
azathioprine or methotrexate in NBD. Cyclophosphamide may
be viewed as a first-line option in handicapped patients with
NBD or patients with vascular BS [2,4]. Korkmaz et al. [6] de-
scribed a corticosteroid-refractory NBD patient treated with the
concurrent administration of cyclophosphamide and adalim-
umab.

Cyclophosphamide exerts its therapeutic effects through
multi-target mechanisms, similar to glucocorticoids. On the
other hand, anti-TNF-o monoclonal antibodies including adali-
mumab have a single-targeted mechanism of action. Addition-
ally, the TNF-q, blocking agents do not cross the blood-brain
barrier whereas cyclophosphamide and methylprednisolone can
reach therapeutic levels in the central nervous system (CNS)
[11]. Moreover, the addition of anti-TNF-¢, antibodies does not
appear to heighten the risk of cyclophosphamide-induced bone
marrow suppression, a critical concern associated with cyclo-
phosphamide administration. Considering differences in their
mechanisms of action, CNS levels, and potential adverse effects,
we utilized both adalimumab and cyclophosphamide for the
induction therapy in the present case.

In our therapeutic strategy, we incorporated MMF for main-
tenance therapy because MMF is considered an alternative op-
tion for NBD and non-infectious uveitis [5,12,13]. This decision
was also based on MMF’s favorable safety profile compared to
cyclophosphamide [14]. Additionally, anti-TNF-¢ agents are
not reimbursed for patients with NBD in Korea.

While the case received adalimumab and cyclophosphamide,
the primary concern regarding adverse effects was opportunistic
infections. Given that Korkmaz et al’s cases [6] involved tuber-
culous pleurisy and our case was diagnosed with herpes zoster,
infection risk should be carefully considered during adalimum-

ab-cyclophosphamide combination treatment.

SUMMARY

We report the case of a patient with NBD who achieved
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remission with corticosteroid-free adalimumab-cyclophospha-
mide combination therapy. This report provides a new option
for patients with NBD who are intolerant or have contraindica-
tions to corticosteroids. Further studies are required to establish
the most suitable combination regimen as a corticosteroid-free

induction strategy for NBD.
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