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Rituximab is an approved B-lymphocyte depleting agent for induction of remission in
patients with granulomatosis with polyangiitis and microscopic polyangiitis.12 Unlike
cyclophosphamide, rituximab is not known to interfere with fertility and appears to be a safe
and effective alternative. Pregnancy outcomes after maternal exposure to rituximab have
been described,? primarily in women with lymphoma, rheumatoid arthritis and lupus, but
little is known about the impact of rituximab exposure on fetal outcomes, and more
specifically, fetal B-lymphocyte populations among women with vasculitis. We performed a
retrospective analysis of women with vasculitis who received rituximab in our centre and
who achieved pregnancy, and their resultant offspring.

While receiving rituximab, women were counselled extensively to avoid pregnancy. Urine
levels of human chorionic gonadotropin were measured and negative before each dose.
When patients became pregnant, maintenance immunosuppression was minimised to
prednisone and/or azathioprine and high-risk obstetrical care at our centre was initiated.
Where possible, maternal and fetal cord blood was tested for CD20+ B-lymphocytes at
delivery.
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A total of 157 women (age range 16-93 years, mean (SD) 58.9 years (17.3)), including 22
women under 40 years of age, were treated with rituximab from 2002 to 2012. Only one
patient (39 years) who desired pregnancy was unable to conceive. Eight pregnancies were
achieved between six of the women (four planned and four unplanned) as represented in
figure 1. Patient 2b had a miscarriage due to intrauterine fetal demise at 15 weeks.
Histopathologic fetal tissue analysis was consistent with Beckwith-Wiedemann syndrome
and genotyping of the parents was negative, indicating a non-familial aetiology. Patient 3a
had progressive airway disease despite absence of B-lymphocytes, but she improved with
increased prednisone. Remaining pregnancies were uneventful. At delivery, maternal
CD20+ B-lymphocytes were absent in six of eight patients; however, B-lymphocytes were
present in fetal cord blood in three of three (100%) samples collected (table 1).

Most women were able to achieve pregnancy after rituximab treatment. We attribute this
high fertility rate to decreased use of cyclophosphamide with improved disease control and
quality of life on rituximab. Interestingly, in women with anti-neutrophil cytoplasmic
autoantibody vasculitis who are in remission after standard induction therapy, pregnancy is
not typically associated with relapse and outcomes are excellent.# One of our patients had
progressive airway disease despite improvement of other disease manifestations; however,
remaining patients had no return of disease despite a reduction of immunosuppression. It
appears likely that the sole pregnancy with congenital anomalies and associated miscarriage
was unrelated to rituximab use.5 Surprisingly, CD20+B-lymphocytes measured in fetal cord
blood at delivery did not appear to be affected despite efficient placental transfer of
immunoglobulin G and presumably rituximab.8

Our findings suggest that rituximab use prior to pregnancy results in a low rate of adverse
effects even when used close to conception. The ability of these offspring to mount an
effective immune response to vaccination warrants investigation. Further study is needed to
more precisely determine perinatal safety of rituximab given its increasing use in women of
childbearing age.
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RTX = rituximab 1000 mg IV x 1, EDC = estimated date of conception,
EDD = estimated date of delivery, up arrows indicate dates of birth

Figure 1.
Timelines of women treated with rituximab who achieved pregnancy.
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