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Rituximab before and during pregnancy: A systematic review, and a case series in
MS and NMOSD

ObjectiveTo evaluate the safety of rituximab treatment before and during pregnancy in women with multiple
sclerosis (MS) and neuromyelitis optica spectrum disorders (NMOSDs) who may be at risk of relapses by
performing a systematic literature review combined with a retrospective single-center case series.

Methods Studies were systematically identified in PubMed, Google Scholar, and Embase using the key terms
“pregnancy” and “rituximab”; 22 articles were included for review (>17,000 screened). Then, patients with MS
and NMOSD from 1 center (University of California, San Francisco) exposed to rituximab before conception
were identified through medical record review.

Results In the systematic review, we identified 102 pregnancies with rituximab use within 6 months of
conception: 78 resulted in live births and 12 in spontaneous abortions. Of 54 live births with reported gestational
age, 31 occurred at term (37 weeks +) and 2 before 32 weeks. When checked, B-cell counts were low in 39% of
newborns and normalized within 6 months. In the case series, we identified 11 pregnancies (1 ongoing) in 10
women (7 MS and 3 NMOSD) treated with rituximab within 6 months of conception. All completed
pregnancies resulted in term live births of healthy newborns (1 lost to follow-up at term). No maternal relapses
occurred before/during pregnancy; 1 occurred postpartum (NMOSD).

ConclusionNo major safety signal was observed with rituximab use within 6 months of conception. Beyond
the need for monitoring neonatal B cells, these observations support prospectively monitoring a larger patient
cohort to determine whether rituximab may safely protect women with MS and NMOSD who are planning
a pregnancy against relapses.
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Normal brain imaging accompanies neuroimmunologically justified, autoimmune
encephalomyelitis

Objective To examine cases with a clinical course, signs, and symptoms mimicking multiple sclerosis (MS),
but without abnormalities on conventional MRI.

Methods Among 550 people with a tentative diagnosis of MS or neuromyelitis optica spectrum disorder
(NMOSD), we selected patients who met the 2010 McDonald diagnosis criteria for MS but did not show
abnormal findings on conventional brain and spinal cord MRI. After evaluating their clinical data, we analyzed
fractional anisotropy (FA) values in the brain white matter on diffusion tensor MRIs and the frequencies of B-
cell subsets in the peripheral blood in the corresponding cases as compared to healthy controls.

Results Eleven patients (age 41.1 ± 8.0 years, 9 women and 2 men) met the selection criteria. They were
functionally disabled, with a median Expanded Disability Status Scale score of 6.0 (2.0–8.0). CSF oligoclonal
bands were negative in all cases. IV methylprednisolone and plasmapheresis were found to be efficacious.
Diffusion tensor MRI analysis revealed extensive white matter abnormalities characterized by significantly
decreased FA values. The frequency of plasmablasts in the peripheral blood was significantly increased in these
patients, similar to NMOSD.

Conclusions The neurologic disabilities in these patients could be ascribed to brain white matter damage, as
revealed by MRI analysis, whereas the efficacy of plasmapheresis and B-cell abnormalities in the patients
suggested an autoimmune-mediated pathogenesis. In the differential diagnosis of MS, we propose that this
condition be referred to as “normal-appearing imaging-associated, neuroimmunologically justified autoimmune
encephalomyelitis.”
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