pISSN 1738-6586 / elSSN 2005-5013 / J Clin Neurol 2017;13(2):155-161 / https://doi.org/10.3988/jcn.2017.13.2.155

Check for
updates

Rituximab Treatment for Idiopathic
Hypertrophic Pachymeningitis

Yoonhyuk Jang
Soon-Tae Lee
Keun-Hwa Jung
Kon Chu

Sang Kun Lee

Department of Neurology,
Seoul National University Hospital,
Seoul, Korea

Received November 17,2016
Revised December 6, 2016
Accepted  December 7, 2016

Correspondence

Soon-Tae Lee, MD, PhD
Department of Neurology,

Seoul National University Hospital,
101 Daehak-ro, Jongno-gu,

Seoul 03080, Korea

Tel +82-2-2072-4757

Fax +82-2-3672-4949

E-mail slee@snuh.org

Background and Purpose Hypertrophic pachymeningitis (HP) is a rare disease caused by
autoimmunity in the meninx that causes various neurologic symptoms, including headache,
seizures, weakness, paresthesia, and cranial nerve palsies. Although the first-line therapy for
HP is steroids, many HP cases are refractory to steroids or recur when the steroids are ta-
pered. Here we report three HP cases that were successfully treated with rituximab (RTX).

Methods From an institutional cohort recruited from April 2012 to July 2016, three HP cases
that were identified to be steroid-refractory were treated with RTX (four weekly doses of 375
mg/m?). Clinical improvement was assessed by the number of relapses of any neurologic
symptom and the largest dural thickness in MRI.

Results All three patients were recurrence-free of neurologic symptoms and exhibited promi-
nent decreases in the dural thickness after RTX treatment. No adverse events were observed
in the patients.

Conclusions We suggest RTX as a second-line therapy for steroid-refractory HP. Further studies
are warranted to confirm this observation in a larger population and to consider RTX as a first-line
therapy.

Key Words idiopathic hypertrophic pachymeningitis, rituximab,
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INTRODUCTION

Hypertrophic pachymeningitis (HP) is a rare disorder showing chronic fibrous inflamma-
tion of the dural meninx."' HP causes various neurologic symptoms associated with dural
thickening, since compression near the parenchyma can induce seizure, paralysis, and
ataxia. Sinus drainage is hindered, resulting in cerebral edema and venous infarction. Di-
rect invasion of the cranial nerves leads to multiple cranial nerve palsies, and irritation of
the dura mater itself generates headache and nausea. Inflammation often spreads to adja-
cent structures, causing mastoiditis and sinusitis."*

The exact mechanism underlying HP is still unknown, but speculative etiologies include
an external insult, such as a direct infection by a virus or fungus, or systemic autoimmune
diseases such as systemic lupus erythematosus, Wegener’s granulomatosis, or systemic
IgG4-related disease.>® Several cases are classified as idiopathic HP, in which the patholog-
ic findings are lymphoplasmacytic infiltrates with fibrous proliferation.”

The treatment of HP is based on the possible underlying autoimmune mechanism. Cor-
ticosteroid is conventionally recommended as the first-line therapy for HP, but its long-
term benefits are limited, and a refractory fate is common following the cessation of ther-
apy. Rituximab (RTX), a CD20 selective inhibitor, was reported to be an effective second-
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line therapy in steroid-refractory patients with IgG4-related
disease and Wegener’s granulomatosis.*” Given the close rela-
tion of these diseases with HP, we identified three patients
with steroid-refractory idiopathic HP who reached complete
remission with RTX treatment. We suggest that RTX is a
good alternative therapy for steroid-refractory HP, even for
cases with idiopathic etiologies. The use of RTX and the anal-
ysis of the patients in this study were approved by the Institu-
tional Review Board of Seoul National University Hospital.

METHODS

Patient 1
A 22-year-old woman developed paresthesia in the distal
extremities. The condition began insidiously, and the patient

experienced a transient severe tingling sensation on the
right arm for 2 hours on the day prior to her emergency room
(ER) visit. She presented at the ER with generalized clonic
seizure, and MRI revealed pachymeningeal and leptomen-
ingeal enhancement in the left frontal area (Fig. 1A). A brain
biopsy showed fibrotic tissue with lymphoplasmacytic infil-
tration, showing focal positivity of IgG4 immunostaining
(IgG4/1gG ratio <0.1) consistent with pachymeningitis (Fig. 2).

The patient was also suspected as having a systemic auto-
immune disease based on the appearance of autoimmune
antibodies, but no disease fulfilled the criteria. She was posi-
tive for antinuclear, anti-Smith, and anticardiolipin antibod-
ies, at titers of 1:320, 10.2, and 46.1, respectively. Her anti-
double-strand DNA antibody and serum IgG4 levels were
within the normal ranges.

Fig. 1. Gadolinium-enhanced T1-weighted axial and coronal views and a T2-weighted FLAIR axial view in patient 1. A: Postcontrast T1-weighted
MRI showed extensive thickening and enhancement of the dura mater along the left frontal parietal convexities. T2-weighted FLAIR MRI revealed
diffuse cortical edema under the thickened dura mater. B: After treatment with corticosteroid, brain MRI disclosed marked decreases in dural thicken-
ing and cortical swelling. C: After 7 months of corticosteroid treatment, aggravation of dural thickening and cortical swelling were prominent. D:
After treatment with rituximab, 3-month follow-up MRI showed normal cerebral dura mater and cortex. FLAIR: fluid attenuated inversion recovery.
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Along with anticonvulsant (levetiracetam) therapy, she
was treated with prednisolone (3 weeks, 40 mg/day), azathio-
prine (3 months, 25 mg/day), and hydroxychloroquine (main-
tained, 100-200 mg bid). The steroid was maintained at a
low dose (5 mg/day), but azathioprine was held due to a low
absolute neutrophil count level (835 neutrophils/mm?). Dur-
ing the first month of treatment, MRI showed improvement
of the meningeal enhancement and cortical swelling (Fig. 1B).

After 7 months of treatment, the patient complained of
right-hand clumsiness. MRI revealed aggravation in the left
frontal parietal area (Fig. 1C). Along with prednisolone (60
mg/day) again for 1 week, RTX therapy (375 mg/m?) was
administered for four cycles. The patients paresthesia and
clumsiness improved during the second and third cycles of
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RTX. A 3-month serial follow-up with brain MRI revealed a
gradual improvement of pachymeningitis, including less
T1-weighted enhancement at the meninx and parenchyma
(Fig. 1D). The patient exhibited no recurrence of any neu-
rologic symptoms during an 8-month follow-up after RTX
treatment.

Patient 2
A 54-year-old man suffered a severe occipital headache with
multiple cranial nerve palsies on the right side, manifesting

as hoarseness, dysphagia, uvular deviation, tongue deviation,
and shoulder elevation weakness. Brain T1-weighted MRI
with gadolinium revealed an ill-defined enhancement along
the right anterior temporal area, superior orbital fissure, and

Flg 2 Patholog|c findings of the dura mater in the left frontotemporal area in pat|ent 1. A: Dense Iymphoplasmacytlc |nﬂ|trat|on W|th ﬁbrotlc tis-
sue (hematoxylin & eosin staining, x400; scale bar=50 pum). B: Focal lgG4-positive lymphocyte infiltration (IgG4 staining, X200; scale bar=50 pm).
C: Diffuse IgG-positive lymphocyte infiltration (IgG staining, x200; scale bar=50 um).

Fig. 3. Gadolinium-enhanced T1-weighted axial and coronal views in patient 2. A: Postcontrast T1-weighted MRI showed an ill-defined enhance—
ment along the anterior temporal area, superior orbital fissure, and parapharyngeal space. B: After 7 months of corticosteroid and azathioprine
combined treatment, extensive dural thickening and enhancement at the right tentorium and posterior fossa appeared. C: After treatment with
rituximab, the 4-month follow-up MRI showed marked decreases in dural thickening and enhancement.
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parapharyngeal space (Fig. 3A). A biopsy at the right Rosen-
miiller fossa demonstrated chronic inflammation with plas-
ma cell infiltration, showing focal positivity in IgG4 immu-
nostaining (IgG4/1gG ratio<0.3) (Fig. 4).

PET-CT revealed hypermetabolic lesions not only in the
right retropharyngeal area but also in the right upper lung
apex. A percutaneous needle biopsy at the multiple pulmo-
nary lesions showed chronic granulomatous inflammation
with necrosis, presenting normal results for acid-fast bacilli
staining, tuberculosis PCR, and IgG4 immunostaining.

Laboratory findings for bacterial, viral, tuberculosis, and
fungal infections were all negative in the serum and cerebro-
spinal fluid (CSF). The serum levels of antinuclear antibody,
antineutrophil cytoplasmic antibody, and IgG4 were within
the normal ranges.

The patient received steroid therapy (prednisolone at 50
mg/day orally), and showed a good initial response in both
the brain and lung. However, the steroid could not be ta-
pered due to the wax-and-wane pattern of his neuronal symp-
toms. Azathioprine was added, but the patient still com-
plained of headache.

Despite applying immunotherapy for 7 months, follow-up
MRI showed aggravated thickening of the dura mater (Fig.
3B). A repeated biopsy at the right superior orbital fissure
showed chronic granulomatous inflammation consistent
with idiopathic pachymeningitis.

The patient was administered RTX therapy (375 mg/m?)
for four cycles. After 4 months of RTX treatment, the pa-
tient’s symptoms disappeared, and brain MRI revealed de-
creased thickening of the dura (Fig. 3C). Following four ad-
ditional cycles of RTX for maintenance, the patient was
symptom-free during the 23-month follow-up.

Patient 3
A 59-year-old woman presented with binocular diplopia and
headache in the right frontal area. A neurologic examina-

Fig. 4. Pathologic findings of the dura in the right temporal area in patient 2. A: Dense lymphoplasmacytic infiltration with fibrotic tissue (hema-

tion revealed that the patient had impaired medial gaze in
the right eye without pupil dysfunction or ptosis, implying
right oculomotor nerve palsy. Brain MRI showed dural thick-
ening along the right cerebellar tentorium (Fig. 5A). In ac-
cordance with the protocol for idiopathic pachymeningitis,
the patient was administered steroid therapy (prednisolone
at 1 mg/kg/day orally) for 1 week. The steroid was tapered as
the symptoms improved.

However, the patient complained of diplopia 1 month later.
She presented with lateral gaze limitation of the left eye con-
sistent with left abducens nerve palsy. Brain MRI revealed
an increased extent of dural thickening compared with the
previous MRI investigation (Fig. 5B). Steroid pulse therapy
(methylprednisolone at 1,000 mg/day) was applied for 5
days, which resulted in disappearance of the patient’s symptom.

Diplopia recurred for the third time 1 month later, with
left oculomotor nerve palsy. Brain MRI again revealed an in-
creased extent of dural thickening (Fig. 5C). A CSF study
showed mild leukocytosis (26 white blood cells/mL) with
elevated protein (115 mg/dL). No microorganisms were de-
tected in the patient’s blood or CSE The laboratory results
for autoimmune antibodies were normal, including for IgG4,
anti-neutrophil cytoplasmic antibody (ANCA) (myeloper-
oxidase), ANCA (proteinase III), and angiotensin-convert-
ing enzyme.

Four cycles of RTX therapy (375 mg/m®) were adminis-
tered for the patient’s refractory idiopathic pachymeningi-
tis. The patient experienced no symptoms for 12 months up
to the last follow-up in May 2016, consistent with decreased
thickening of the dura mater found in follow-up brain MRI
performed after 6 months of RTX treatment (Fig. 5D).

RESULT

Case summary and analysis
The clinical responses were assessed based on the number

toxylin & eosin staining, x400; scale bar=50 um). B: Focal CD3-positive T-cell infiltration (CD3 staining, X200; scale bar=50 um). C: Focal CD20-

positive B-cell infiltration (CD20 staining, X200; scale bar=50 um).
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of recurring neurologic symptoms during the period from
the first attack of HP to RTX treatment and from starting
RTX to the last follow-up in May 2016 (Table 1). The dura
mater appeared thickest in gadolinium-enhancement MRL
All of the patients became free of the recurrence of neuro-
logic symptoms after the RTX therapy. The dura mater thick-
ness in the three patients decreased from 7.48 mm to 2.44
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mm, from 4.93 mm to 3.48 mm, and from 9.01 mm to 3.96
mm (Table 2).

DISCUSSION

RTX was effective as a second-line therapy for steroid-refrac-
tory idiopathic HP in the three cases reported here. RTX is
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Fig. 5. Gadolinum-enhanced T1-weighted axial and coronal views in patient 3. A: Postcontrast T1-weighted MRI showed extensive dural thicken-
ing and enhancement along the right tentorium and posterior fossa. B: After the second attack, brain MRI disclosed an increased extent of dural
thickening compared with panel A. C: After 3 months of corticosteroid treatment, the third attack occurred with more prominent dural thickening
and enhancement compared with panel B. D: After treatment with rituximab, 6-month follow-up MRI disclosed marked decreases in dural thick-
ening and enhancement.

Table 1. Clinical features of three patients with idiopathic hypertrophic pachymeningitis

. 1gG4/ Serum .
Patient Age . L. . Associated
Sex Neurologic symptoms Lesion sites Biopsy result I9G 19G4 level .
number (years) . diseases
ratio (mg/dL)
1 22 F Right hand paresthesia Left frontal area Fibrotic tissue with <0.1 62.9 SLE, APS
and weakness lymphoplasmacytic
Seizure infiltration
2 54 M Occipital headache Right anterior Chronic granulomatous ~ <0.3 26 Right upper
Right multiple CN palsies temporal area inflammation with lung apical
(CNs 7,8,9,10, 11, 12) Right superior lymphoplasmacytic granulomatous
orbital fissure infiltration inflammation
Right parapharyngeal
space
3 59 F Right frontal headache Right cerebellar 437
Palsy in right CN 3 tentorium

Palsy in left CN 6
APS: antiphospholipid syndrome, CN: cranial nerve, F: female, M: male, SLE: systemic lupus erythematosus.

www.thejen.com 159



- J C N Rituximab Treatment for Idiopathic HP

Table 2. Response to treatment

Case Before RTX After RTX Courses of RTX (humber)
Patient no. 1 4
Recurrence (number/months) 3/9 0/9
Dural thickness (mm) 7.48 2.44
Patient no. 2 8
Recurrence (number/months) 3/13 0/23
Dural thickness (mm) 493 3.48
Patient no. 3 4
Recurrence (number/months) 4m 0/12
Dural thickness (mm) 9.01 396
RTX: rituximab.

a well-known secondary option for systemic IgG4-related
disease and Wegener’s disease, and there are some case re-
ports of the effectiveness of this drug when the aforemen-
tioned diseases are combined with HP*"' To the best of our
knowledge, this is the first article on RTX being applied to
idiopathic HP with the results suggesting RTX as a good
rescue option for HP cases.

Nonspecific chronic inflammation of the dura mater is a
common neuropathologic feature of idiopathic HP. Lym-
phoplasmacytic cells, histiocytes, and epithelioid cells infil-
trate the thickened dura mater, subsequently being replaced
by fibrosis. Vasculitis and granulomatous changes are seen
occasionally” Active inflammatory areas are responsive to
corticosteroid as the first-line treatment of idiopathic HP?
However, remission is often not achieved with a corticoste-
roid, with one report of a relapse rate of 46%."* Alternative im-
munosuppressive agents such as azathioprine, cyclophos-
phamide, and methotrexate have been tested in patients
who were refractory to steroids or developed steroid depen-
dence, and these agents showed long-term success in a few
patients.'*"*

RTX is a chimeric monoclonal antibody that binds to CD20
protein present on the surface of pan-B cells and selectively
suppresses B-cell-involved autoimmunity."” This has result-
ed in the increasing use of RT'X in autoimmune diseases, re-
placing corticosteroids and other cytotoxic immunothera-
pies. IgG4-related disorder (IgG4 RD) is a newly recognized
autoinflammatory condition induced by the overactivity of
T2-helper cells, stimulating plasma cells to produce exces-
sive IgG4. Fibroinflammation creates tumefactive lesions in
virtually every organ system.'® [gG4 RD occasionally invades
the meninges, causing HP. A recent paper reported that
66% of previously diagnosed cases of idiopathic HP were ac-
tually IgG4 RD.S Treatments for [gG4 RD target hyperactive
B cells with RTX, suppressing the reciprocal activation of
T2-helper cells to relieve the systemic inflammation level."

Two of the present patients in whom a biopsy was per-
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formed showed no evidence of IgG4 RD, and the serum
IgG4 levels of all patients were within the normal range. No
criteria of other autoimmune diseases were fulfilled, and
their HP was therefore diagnosed as idiopathic. Because
lymphoplasmacytic infiltration was demonstrated in the
pathology of two of the patients, B-cell hyperactivity might
play a crucial role in the pathomechanism of idiopathic HP,
as it does in IgG4 RD.® This supports the use of RTX as a sec-
ond-line treatment, resulting in long-term complete remis-
sion. This success has additional meaning in that two of the
present patients had previously failed to maintain a combi-
nation therapy with azathioprine (a conventional alternative)
due to side effects and the occurrence of relapse.

In conclusion, this study has demonstrated that RTX is a
feasible option for HP treatment with long-term remission.
However, because only three patients were included, an ad-
ditional study involving a large population is required to es-
tablish RTX as a guideline treatment. In addition, given the
good efficacy in the reported cases, RTX can be considered as
a first-line treatment in HP, as it is in ANCA-associated granu-
lomatous disease."”
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