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ABSTRACT
Objective. This study researched the 
efficacy of rituximab (RTX) in patients 
with anti-neutrophil cytoplasmic anti-
body (ANCA)-associated hypertrophic 
pachymeningitis (HP).
Methods. Eight patients were identified 
by retrospective chart review from local 
registries at four hospitals in Japan. All 
patients met the Chapel Hill 2012 Con-
sensus Conference definitions of ANCA-
associated vasculitis and had disease 
complicated with HP. We assessed the 
dose of glucocorticoids, C-reactive pro-
tein (CRP) levels, Birmingham vasculi-
tis activity score (BVAS) and contrast-
enhanced magnetic resonance imaging 
(MRI) findings of HP before and after 
RTX administration.
Results. Three of eight patients were fe-
male. The median age was 68 years. No 
patients had HP at onset of vasculitis. 
Two patients had a relapse of HP before 
RTX administration. RTX was used as 
the initial treatment for HP in three pa-
tient. The daily dose of glucocorticoids, 
CRP levels and BVAS decreased from 
baseline to 6 months after RTX treat-
ment in all patients. Evaluation of HP 
by contrast-enhanced MRI showed im-
provement in seven of eight cases. All 
of seven patients achieved sustained 
remission at 6 months after RTX treat-
ment. No serious adverse events were 
observed in any patient.
Conclusion. Our case series highlights 
the efficacy of RTX in patients with 
difficult-to-treat ANCA-associated HP. 
Future prospective studies are warrant-
ed to establish B-cell depletion therapy 
by RTX as a treatment option for AN-
CA-associated HP.

Introduction
Anti-neutrophil cytoplasmic anti-
body (ANCA)-associated vasculitides 
(AAVs) are systemic inflammatory dis-
ease in which inflammation primarily 

affects small vessels. There are three 
main forms of AAVs: microscopic pol-
yangiitis (MPA), granulomatosis with 
polyangiitis (GPA), and eosinophilic 
GPA (EGPA) (1). AAVs can cause le-
sions in multiple organ systems. In par-
ticular, major organ damage can be fa-
tal. Neurological lesions in AAVs often 
present peripheral sensory neuropathy. 
In severe cases, movement disorders 
can also occur. Although lesions affect-
ing the central nervous system includ-
ing the brain and spinal cord are rare, 
cerebral haemorrhage or infarction can 
cause irreversible damage (2).
Hypertrophic pachymeningitis (HP) is 
a rare disease characterised by chronic 
inflammation and thickening of the cer-
ebral or spinal dura mater. Thickening 
and inflammation of the dura mater in 
HP causes severe headache, dizziness, 
and various neurologic symptoms if any 
of the cranial nerves are involved (3). 
Contrast-enhanced magnetic resonance 
imaging (MRI) is useful for diagnosis 
of HP (4). However, owing to the rarity 
of the disease, diagnosis of HP is often 
difficult. This may result in a delayed 
treatment. The aetiology of HP can be 
idiopathic; infectious, including tuber-
culosis; drug-induced; or secondary 
to autoimmune diseases (3). Although 
rare, HP has recently been reported as a 
complication of AAVs (4).
Glucocorticoids are recommended as 
first-line treatment for HP. There are no 
established second-line treatments for 
idiopathic HP, but second-line treatment 
with intravenous cyclophosphamide 
therapy (IVCY), azathioprine (AZA), 
and plasma exchange for ANCA-associ-
ated HP have been reported (5). Recent-
ly, the clinical trials have demonstrated 
the efficacy of rituximab (RTX) for 
AAVs (6-8). However, there are still few 
reports regarding treatment of ANCA-
associated HP with RTX (4, 9). 
In this study, we report a case series of 
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eight patients with refractory ANCA-
associated HP who were treated with 
RTX.

Methods
Patients
We conducted a retrospective study 
of patients who were diagnosed with 
ANCA-associated HP and were treated 
with RTX between September 2013 
and August 2018. Data were taken from 
medical records of four Japanese cen-
tres. All patients met the Chapel Hill 
2012 Consensus Conference definitions 
of ANCA-associated vasculitis (1). HP 
was diagnosed by contrast-enhanced 
MRI and the presence of typical symp-
toms including headache or cranial 
nerve disorders. ANCA-associated HP 
were defined as AAVs patients co-oc-
curred with HP (10). 

Assessment
Patient’s characteristics included age, 
sex, diagnosis, ANCA status including 
myeloperoxidase/proteinase 3 (MPO/
PR3)-ANCA, CRP levels, Birmingham 
vasculitis activity score (BVAS) and or-
gan involvement. In addition, time from 
AAVs onset to HP onset, time from HP 
onset to RTX treatment, and the num-
ber of relapses including HP or other 
AAVs lesions before RTX treatment 
were evaluated. Remission was defined 
as the absence of any disease activity 
related to active vasculitis regardless 
of treatment intensity. Relapse was de-
fined as recurrence of vasculitis requir-
ing treatment change. Refractory HP 
was defined as resistant to moderate-to-
high dose glucocorticoids and any im-
munosuppressants since AAVs onset. 
HP symptoms before RTX treatment, 
treatment history, and areas of dura ma-
ter thickening from contrast-enhanced 
MRI were also surveyed. Symptom 
improvement, dura mater thickening on 
contrast-enhanced MRI, ANCA titre, 
CRP levels, BVAS, dose of glucocor-
ticoids, and immunosuppressant types 
were evaluated before and 6 months af-
ter the RTX treatment. The glucocorti-
coid dose was converted to the equiva-
lent prednisolone dose.

Statistical analysis
Statistical analysis was performed using 

SPSS software, veersion 22.0J (IBM 
Japan). Normally distributed continu-
ous data were summarised with means, 
and non-normally distributed data were 
summarised with medians. CRP levels, 
BVAS and dose of glucocorticoids were 
compared by Wilcoxon test. p-values 
less than 0.05 were considered signifi-
cant.

Ethics
The ethics committee of University 
of Yamanashi Hospital approved this 
study (reference no.: 2071). Informed 
consent was not obtained from patients 
because it was not required by local 
regulations for a retrospective, observa-
tional study.

Results
Clinical characteristics of patients at 
diagnosis of AAVs were shown in Ta-
ble I. Eight patients who were diag-
nosed with ANCA-associated HP and 
treated with RTX were identified. The 
median age of patients was 68 years. 
The classification of AAVs at diagnosis 
was 2 MPA, 4 GPA, and 2 EGPA. At 
diagnosis of AAVs, PR3-ANCA were 
positive only in patient no. 6, with sev-
en patients positive for MPO-ANCA. 
At the time of diagnosis seven out of 
eight patients presented ear, nose, and 
throat (ENT) involvement, five out of 
eight showed lung and peripheral neu-
rological involvement. None of the pa-
tients exhibited heart or kidney lesions. 
HP was not the initial symptom in any 
patient.
Characteristics at HP onset before RTX 
are shown in Table II. The time from 
AAVs onset to HP onset varied widely 
from 3 to 36 months (median, 8). Two 
patients experienced HP relapses be-
fore RTX treatment. Six patients had 
severe headache as the HP symptom. 
Patients also exhibited cranial nerve 
symptoms, such as hearing loss, dysar-
thria, dysphagia, and reduced vision. In 
particular, five patients had eye symp-
toms. Three patients had dysphagia 
which were caused by impairment of 
the glossopharyngeal nerve. Dura ma-
ter thickening was observed in various 
regions. Four patients exhibited elevat-
ed ANCA titres at HP onset, with four 
ANCA-negative patients, although all 

patients were ANCA-positive at di-
agnosis of AAVs. All patients had el-
evated CRP levels at HP onset (median, 
61.5 mg/L). Before RTX treatment, the 
immunosuppressants were used for 
vasculitis, especially IVCY and AZA 
in five patients. Glucocorticoid doses 
were moderate-to-high before RTX 
treatment (median, 35 mg/day). Five 
out of eight patients presented no dis-
ease flares before HP onset. HP was a 
manifestation of the first disease flare. 
Patient no. 6 and no. 7 had other mani-
festations at HP onset.
Table III shows changes in symptoms, 
laboratory values, images, and treat-
ments before RTX administration and 
after 6 months. Seven patients received 
RTX 375 mg/m2/week × 4; while one 
patient (no. 3) received a single dose 
of 1 g. RTX was administered with-
out immunosuppressants in seven 
patients. Symptoms related to active 
HP improved in all patients, although 
a few symptoms due to irreversible 
damage remained in some patients. 
Dura mater thickening evaluated by 
contrast-enhanced MRI improved in 
seven patients, while no change was 
seen in patient no. 2 (Supplementary 
Fig. S1). Although four patients ex-
hibited elevated ANCA titres before 
RTX treatment, the titres decreased or 
turned negative in all patients 6 months 
after treatment initiation. All patients 
exhibited normalisation of CRP levels, 
decrease of BVAS and glucocorticoid 
doses before RTX treatment (median, 
61.5 to 2.0 mg/L, 3.5 to 0, 35 mg/day to 
13 mg/day, respectively p<0.05) (Sup-
pl. Fig. S2). No serious adverse events 
such as infections requiring hospitali-
sation were observed.

Discussion
This is the first case series showing the 
efficacy of RTX treatment in patients 
with ANCA-associated HP.
In our case series, MPO-ANCA was 
positive in seven out of eight patients. 
In Japan, MPO-positive GPA is fre-
quently seen since Japanse AAVs pa-
tients extremely biased to MPO-ANCA 
positivity (4, 10). Headache was a com-
mon symptom, while other symptoms 
varied depending on the site of dura ma-
ter lesions. Not only our cases but also 
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previous reports show concomitance of 
ENT involvement in ANCA-associated 
HP. Presence of ENT involvement may 
suggest presence of HP (4, 10). None of 
the patients exhibited HP at diagnosis 
of AAVs. ANCA cannot be used as an 
activity marker of HP, as ANCA were 
negative in four patients at HP onset 
(11, 12). On the other hand, CRP levels 
can be useful for evaluation of HP ac-
tivity, as CRP levels were higher at HP 
onset than before HP onset. Therefore, 
we should consider HP when patients 
with AAVs have elevated CRP levels, 
headache, and cranial nerve dysfunc-
tion.
The importance of B cells in AAVs 
is widely known. Moreover lympho-
cytes, plasmacytes, histiocytes, and 
epithelioid cells infiltrate dura mater in 
idiopathic HP and were demonstrated 
to play a role in HP pathogenesis (3). 
Other reports show that ectopic lym-
phoid neogenesis in dura mater could 
have a role in maintaining immune 
response (10). Thus, the presence of a 
lymphocytic and plasmacytic infiltrate 
leads to a rationale for B cell-targeted 
therapy in this condition. (5, 6, 13).     
B cells were depleted in all patients 
(Table III).
Glucocorticoids are the anchor drug for 
AAVs, but they can cause various side 
effects including infections, cardiovas-
cular disease and osteoporosis (14). 
Those side effects can cause irrevers-
ible damage. In some cases vasculitis 
relapses when the glucocorticoids dose 
is tapered. Therefore, AAVs are not 

usually treated with glucocorticoids 
alone, and various immunosuppres-
sants are used in combination, includ-
ing RTX, IVCY, AZA, and methotrex-
ate. Although two patients experienced 
recurrent HP resistant to initial thera-
pies, RTX therapy was effective in our 
case series. And it is worth noticing 
that RTX therapy was successful in 
five patients resistant to IVCY. Previ-
ous case reports also showed success-
ful response to RTX in AAVs-associat-
ed HP patients resistant to IVCY. RTX 
and IVCY were comparable for AAVs 
in the previous RCTs, but RTX may be 
more useful than IVCY for HP notably 
(5-8). In our case series, RTX was ef-
fective in not only ANCA positive pa-
tients but also negative. Cohort studies 
have reported similar high response in 
ANCA-negative AAVs (12).
All patients exhibited elevated CRP 
levels, which corresponded to the ef-
fects of treatment, making CRP lev-
els a possible marker of treatment ef-
ficacy. No severe adverse events were 
observed due to RTX. RTX therapy 
enabled the reduction of glucocorticoid 
doses, thus reducing glucocorticoid-
related irreversible damage to patients 
(15).
This study had some limitations. It was 
a retrospective study with a small sam-
ple size that may have been influenced 
by referral bias.
In conclusion, although HP complicat-
ing AAVs are often difficult to treat, 
RTX is considered safe and effective 
for such patients.
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