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Treatment of IgG4-related disease-associated hypertrophic pachymeningitis with intrathecal rituximab: a case report
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IgG4-related disease-associated hypertrophic pachymeningitis (IgG4RD-HP) is a fibroinflammatory autoimmune disorder in which diagnosis is difficult without biopsy. Guidance on management of disease refractory to glucocorticoids and intravenous rituximab is limited. We present the case of a 68-year-old woman with IgG4RD-HP who developed sensorineural hearing loss with associated bulky basilar pachymeningeal enhancement. Her cerebrospinal fluid was inflammatory and had an elevated IgG4 concentration, strongly suggestive of IgG4RD-HP. Biopsy of involved meninges was not possible due to surgical risk. Over years she developed bilateral optic neuropathies and hydrocephalus, requiring intravenous rituximab and ventriculoperitoneal shunt. Her disease was refractory to glucocorticoids. Despite maintenance intravenous rituximab, she developed slowly progressive symptoms of intracranial hypertension and hydrocephalus with persistently inflammatory spinal fluid. Switching to intrathecal rituximab therapy led to dramatic improvement in gait and headache and reduced pachymeningeal bulk and metabolic activity. In patients with IgG4RD-HP refractory to glucocorticoids and intravenous rituximab, intrathecal rituximab may be an efficacious therapy.
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1. Introduction

IgG4-related disease-associated hypertrophic pachymeningitis (IgG4RD-HP) is a fibroinflammatory disorder in which a combination of peripheral and intrathecal inflammation may play a role (1). The first-line treatment for IgG4-RD is glucocorticoids. Intravenous rituximab is a second-line therapy but has limited ability to penetrate the blood-brain barrier. Intrathecal rituximab has been reported to lead to clinical improvement in IgG4-RD-HP (2, 3). We report a patient with IgG4RD-HP who developed hearing loss, optic neuropathy, and hydrocephalus and experienced clinicoradiographic improvement on intrathecal rituximab after failure of intravenous rituximab.



2. Case history

In March 2012, a 68-year-old woman developed left-sided sensorineural hearing loss confirmed by audiogram. Brain MRI showed dural-based enhancing nodules involving the prepontine and perimesencephalic cisterns (Figures 1A, B). The lesion encased the basilar artery and internal carotid arteries and also involved the left internal auditory canal, suprasellar cistern abutting the optic chiasm, orbital apices, and bilateral cavernous sinuses. Other than left-sided hearing loss, cranial nerves, strength, reflexes, sensation, and gait were normal. Initial serum, CSF, and systemic imaging studies excluded infectious, autoimmune, and neoplastic mimics (Table 1). She had no oral or genital ulcers. Serum IgG4 was elevated at 128 mg/dL (normal range 3.9–86.4). A CSF examination from September 2012 demonstrated 79 nucleated cells/mcL (97% lymphocytes), an elevated protein concentration of 148 mg/dL (normal 5–55 mg/dL), and a CSF glucose of 49 mg/dL (normal 50–75 mg/dL). Oral prednisone 60 mg daily and methotrexate 15 mg weekly were begun to treat inflammatory pachymeningitis suspicious for IgG4RD-HP.
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FIGURE 1
 Brain MRI T1 post-contrast, pre- and post-intrathecal rituximab. (A, B) January 2021, before intrathecal rituximab. (C, D) March 2022, after two cycles of intrathecal rituximab. There was mild improvement in enhancement and pachymeningeal bulk after cycle 1, but not after cycle 2.



TABLE 1 Diagnostic testing investigating for infectious and inflammatory mimics of IgG4-related disease.
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Following her prednisone taper, in October 2014 she developed right afferent pupillary defect and worsening pinhole corrected visual acuity (20/30 OD, 20/40 OS) and was diagnosed with an optic neuropathy. January 2015 CSF showed 107 nucleated cells/mcL (98% lymphocytes), protein 181 mg/dL, glucose 56 mg/dL. The CSF IgG4 was 5.06 mg/dL and the serum IgG4 was 111.2 mg/dL. A diagnosis of IgG4RD-HP was made based on clinicoradiographic presentation and elevated CSF IgG4 based on previously published diagnostic cutoff of 2.27 mg/dL (4).

Vision deteriorated to count fingers OD over months. Rituximab 1,000 mg IV every 2 weeks for the first two doses replaced methotrexate in March 2015. In July 2015 she developed obstructive hydrocephalus resulting in unsteady gait with magnetic quality and subsequent fall. Ventriculoperitoneal shunt placement in August 2015 improved her gait. During shunt placement, biopsy of brain and dura uninvolved by pachymeningitis showed non-specific reactive gliosis. She continued intravenous rituximab every 4 months. Pinhole corrected visual acuity improved to 20/60 OD with inferior altitudinal defect and 20/25 OS with temporal hemianopsia. In February 2020, she developed morning headaches worsened by supine position. Lumbar puncture June 2020 showed opening pressure 18 cm H2O, 23 nucleated cells/mcL, protein 727 mg/dL, and elevated IgG4 17.4 mg/dL with serum IgG4 74 mg/dL. X-rays showed intact shunt. Shunt was reprogrammed with symptomatic relief, but symptoms recurred in December 2020. Brain FDG-PET showed hypermetabolism in areas of pachymeningitis (Figure 2A).
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FIGURE 2
 Brain FDG-PET, pre- and post-intrathecal rituximab. (A) Sagittal image from 18F-FDG PET before intrathecal rituximab demonstrates diffuse, patchy cerebral cortical hypometabolism and intense nodular uptake along the retroclival region, corresponding to areas of pachymeningeal disease. (B) Follow-up imaging after intrathecal rituximab demonstrates interval resolution of previously seen cortical hypometabolism and abnormal retroclival uptake.


The patient's gait grew more unsteady, such that she had to walk with a walker at all times. Due to her persistent headache, gait worsening, pachymeningitis, and intrathecal inflammation, a decision to escalate therapy to intrathecal ritixumab was made. She underwent shunt revision in January 2021 with addition of on/off valve to prevent CSF drainage to peritoneal cavity in preparation for intrathecal rituximab administration via the shunt.

In March 2021, 2 days prior to receiving intrathecal rituximab, visual acuity with pinhole correction was 20/30−2 OD with inferior altitudinal defect and 20/25−2 OS with temporal hemianopsia. Intrathecal rituximab was administered according to the following protocol: the shunt valve was turned off for 30 min to allow for spinal fluid to accumulate, after which 15 mL of CSF was drained, 10 mg of rituximab was administered via the shunt, and 6 mL of CSF administered to flush the tubing. After 1 h, the shunt valve was turned back on to allow for normal drainage. This protocol was repeated every 2 weeks for total of four sessions, occurring every 6 months.

CSF drawn before the first treatment showed elevated CSF IgG index 1.36, IgG4 index 1.88, IgG4 2.7 mg/dL, IgG4Loc 1.72, and CSF:serum albumin ratio 17.4 x 10-3. She tolerated intrathecal rituximab well with facial (Qalb) flushing as the only side-effect. She felt remarkable improvement in her ability to think clearly, an increase in her energy level, and vastly improved steadiness of gait and turning ability. IgG index in May 2021 decreased to 1.19. Brain PET July 2021 showed mild decreased hypermetabolism of the pachymeninges. Brain MRI showed mild decrease in dural bulk and enhancement with less encasement of the basilar and internal carotid arteries. In October 2021, her visual acuity with pinhole correction improved to 20/30 +1 OD and 20/25 +1 OS with persistent visual field defects as before. IgG index at beginning of second cycle in October 2021 was 1.67, which reduced to 0.9 in December 2021. Brain MRI in March 2022 showed no decrease in pachymeningeal bulk. At January 2022 follow-up, she reported no headaches nor falls saying, “I feel like I am enjoying life the way I am supposed to.” November 2022 brain MRI was stable (Figures 1C, D). Brain PET showed nearly resolved hypermetabolism of the pachymeninges (Figure 2B). She has continued to improve, and at last follow-up in December 2022 she had a normal gait and was able to walk down a long hallway without a cane. Figure 3 provides a summary of the patient's history, testing and treatment over time.
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FIGURE 3
 Flowchart of the patient's clinical course of treatment.




3. Discussion

This case report describes the protocol used for intrathecal rituximab administration in a case of refractory IgG4RD-HP, a treatment that led to an excellent outcome and was remarkably well tolerated. IgG4RD is a multisystemic fibroinflammatory disorder. Diagnosis is the assimilation of information from the clinical examination, serological evaluation, radiologic evidence, and pathology findings (5). It is also important to exclude potential mimickers. Diagnosis of the disease involving the pachymeninges and CNS is frequently challenging, particularly if the sites of disease pose challenges to biopsy, as seen in our case. Standard treatment of IgG4-RD includes glucocorticoids (5, 6). Therapies targeting B-lymphocytes, particularly the intravenous administration of rituximab, have also demonstrated good success in a high percentage of IgG4-RD patients (7).

In IgG4RD-HP, disease is often isolated to the meninges and inflammation can be restricted to the intrathecal compartment, making measurement of CSF IgG4 markers a useful diagnostic adjunct (4, 8). Cutoffs for such markers have been suggested as alternatives to biopsy when it is contraindicated or uninformative, like in our patient (4). Our patient's values for CSF IgG4 (5.06 mg/dL >2.27 mg/dL) and IgG4Loc (1.72 >0.47) were above these cutoffs, which helped rule in IgG4RD-HP after other disorders were excluded (4, 9).

Despite initial improvement and stabilization with ventriculoperitoneal shunt and intravenous rituximab, her symptoms ultimately progressed. One possible explanation for this is the failure of intravenous rituximab to target intrathecal inflammation. Intravenous rituximab achieves 0.1–0.5% CSF concentration as compared to that of serum (3, 10). Thus, in some IgG4RD-HP patients who respond to intravenous rituximab, it is possible this small amount of penetrance may be enough to control disease. However, patients refractory to intravenous rituximab may have greater response to the higher effective dose that intrathecal rituximab provides.

Two reports in the literature describe successful treatment of IgG4RD-HP with intrathecal rituximab after failure of intravenous rituximab (2, 3). In both cases, the patients had frontal pachymeningitis, a location that affords lower surgical risk, allowing for biopsy confirmation. Both received intrathecal rituximab < 3 years after diagnosis and demonstrated marked improvement in pachymeningeal enhancement and associated parenchymal T2 hyperintensities. One of the cases also described normalization of CSF:serum albumin ratio (QQalb), a measure of CSF flow rate and blood-CSF barrier dysfunction (2, 9). Neither measured CSF IgG4 markers or described adverse effects from intrathecal rituximab.

Our report differs in that the patient carried the diagnosis for 9 years before intrathecal rituximab administration, had bulkier pachymeningeal disease, and did not have associated T2 hyperintensities. Though our patient had mild improvement in pachymeningeal enhancement and thickening on MRI and metabolic activity on FDG-PET with intrathecal rituximab, she had less robust response than the other two cases. This is likely because of the greater fibrous changes that accumulated in her pachymeninges. In principally fibrotic manifestations of IgG4RD, such as thyroiditis or pachymeningitis, delayed treatment may not be able to reverse fibrotic bulk despite adequate inflammatory control due to the accumulation of non-inflammatory fibrosis over time (5, 11). She had improvement, but not normalization, in Qalb and IgG index with intrathecal rituximab, likely also due to persistent pachymeningeal fibrous changes leading to impaired CSF flow. As in the previous reports, intrathecal rituximab was well-tolerated in our patient.

In conclusion, our report provides a longitudinal description of IgG4RD-HP disease progression in a patient who became refractory to intravenous rituximab and demonstrated clinical, immunologic, and radiographic improvement with intrathecal rituximab. Intrathecal rituximab should be considered as a treatment option in cases of refractory IgG4RD-HP.
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