
Multiple Sclerosis and Related Disorders 92 (2024) 105921

Available online 17 October 2024
2211-0348/© 2024 Elsevier B.V. All rights are reserved, including those for text and data mining, AI training, and similar technologies.

Inflammatory vaginitis in women with multiple sclerosis: a retrospective analysis of B-cell 
depleting therapy compared to other disease modifying therapies

S H O R T  S U M M A R Y

This study investigates the occurrence of inflammatory vaginitis in women with Multiple Sclerosis (wwMS) undergoing B-cell depleting therapy versus other disease- 
modifying therapies (DMTs). Retrospective analysis of medical records from Stanford University between 2015–2023 shows similar rates of vaginitis in both groups, 
suggesting no significant association with B-cell therapy. Despite this, inflammatory vaginitis remains prevalent in both treatment groups, warranting further 
investigation into its mechanisms and management.

Introduction

B-cell depleting therapy is an effective treatment for preventing re
lapses and stabilizing disease in multiple sclerosis (MS). (Shirani et al., 
2024) There are multiple B-cell depleting therapies currently in use for 
the treatment of MS. Initial clinical trials demonstrated their safety and 
tolerability profiles. However, increased rates of complications have 
been noted with long term use of B-cell depleting therapies, including 
hypogammaglobulinemia, infections, and colitis. (Margoni et al., 2022, 
Quesada-Simó et al., 2023)

Vaginal mucosal inflammatory disorders have also been described in 
case reports of women with MS (wwMS) and rheumatologic disorders 
who are treated with B-cell depleting therapies. (Parrotta et al., 2023, 
Viera-Baptista, 2023, Sobel and Shukla, Yockey et al., 2021, Levine 
et al., 2024) Pyoderma gangrenosum is the best-known entity, in which 
patients present with painful perineal ulcerations and discharge, and 
biopsies show neutrophilic dermatoses. (Parrotta et al., 2023) Recently a 
new entity, inflammatory vaginitis, has been described in patients with 
vaginal discomfort, dyspareunia, and discharge with elevated white 
blood cell count. (Yockey et al., 2021, Levine et al., 2024) The under
lying pathophysiology for inflammatory vaginitis without infection in 
wwMS is poorly understood. B-cells play an important role in urogenital 
mucosa secretory immunoglobulin (Ig) A and IgG production. (Anjuère 
et al., 2012) It has been hypothesized that B-cell depleting therapies may 
cause vaginal dysbiosis and disrupt humoral immunity at the vaginal 
mucosa as is seen in colitis. (Yockey et al., 2021)

There is currently no published data on risk factors or outcomes for 
inflammatory vaginitis in wwMS who received B-cell depleting therapy 
or other disease modifying therapies (DMTs). While in clinical practice 
we have seen cases of inflammatory vaginitis that are temporally asso
ciated with B-cell depleting therapy, it is unclear if they are associated 
with B-cell depleting therapy specifically or use of DMTs in general.

Objectives

To characterize rates of inflammatory vaginitis in wwMS treated 
with B-cell therapy compared to those on other DMTs over a minimum 

of two years.

Methods

Institutional review board approval was obtained from Stanford 
University. This was a retrospective review of de-identified electronic 
medical record data of adult female patients evaluated in the Stanford 
Research Repository database between 2015–2023 diagnosed with MS. 
Patients included in the study had initiation of DMT and a minimum of 2 
years of subsequent follow up data. Demographic data was collected. 
ICD10 codes for MS and inflammatory vaginitis (G35; N76 and N77.1, 
respectively) and RxNorm and ATC Codes for B-cell therapy and DMT 
were used (Appendix1). Charlson comorbidity scores were generated.

The rate of vaginitis diagnosis was compared using Fischer’s exact 
test, with a two-sided p-value less than 0.05 considered significant. To 
control for confounders, the arms were matched with inverse probability 
of treatment weighting (IPTW) based on a high dimensionality pro
pensity score (hdPS). Stabilized weights were used to convert propensity 
scores into analytic weights (Appendix 2). A PS model of the hdPS 
covariates was fitted using a logistic regression with LASSO. Logistic 
regression was used for all outcome models. Analyses were performed 
using R version 4.2 on the Atropos Health platform.

Results

There were 168 wwMS treated with ocrelizumab, rituximab, or 
ofatumumab and 714 wwMS treated with other DMT (S1P inhibitors, 
fumarates, interferons, natalizumab, cladribine and glatiramer acetate) 
for at least two years. Baseline characteristics were similar between the 
groups in terms of age, racial distribution, and other medical comor
bidity (Table 1). Amongst patients treated with B-cell therapy there were 
5 cases of inflammatory vaginitis (2.98%) compared with 17 cases 
(2.38%) among those treated with other DMT. The odds ratio for non- 
infectious vaginitis was 1.07 (95% CI 0.33–3.49, p=0.92) suggesting 
no significant association.
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Conclusion

In this retrospective case-controlled study, we sought to assess the 
relation between B-cell depleting therapy and inflammatory vaginitis in 
wwMS. This study did not find an association between inflammatory 
vaginitis and treatment with B-cell depleting therapy after controlling 
for multiple covariates. Despite the absence of difference between 
treatment groups, 2.98% of wwMS on B-cell depleting therapy and 
2.38% of patients receiving other DMTs developed inflammatory vagi
nitis. The prevalence, mechanism, and treatment for inflammatory 
vaginitis in the general population and in wwMS are poorly understood, 
and this investigation contributes new data about the prevalence of this 
disorder.

Recent studies have explored the effects of B-cell depleting therapy 
on other mucosal inflammatory disorders in patients with MS and 
rheumatologic disease, namely inflammatory colitis. (Quesada-Simó 
et al., 2023) B-cell suppression leads to a reduction in gastrointestinal 
mucosal IgA and IL-10 and has been associated with severe colitis in 
patients with inflammatory bowel disease on rituximab. (Goetz et al., 
2007, Suzuki et al., 2003) There are numerous hypotheses for how 
B-cells may influence the development of mucosal inflammatory disor
ders. B-cells provide local immunity to gastrointestinal mucosa by pro
ducing secretory IgA and IgM. Secretory immunoglobulins defend 
against colonization of microbes, aid in microbial clearance, and sup
press the recruitment of other immune cells and their secretion of in
flammatory cytokines. (Brandtzaeg et al.) In addition, B-cells secrete 
IL-10, an anti-inflammatory cytokine that inhibits antigen presentation 
and antigen-specific proliferation of T-cells. (Goetz et al., 2007)

B-cells also maintain the vaginal mucosa via secretory Ig production, 
and it has been hypothesized that B-cell depleting therapies may disrupt 
vaginal humoral immunity in a similar manner as has been shown in 
colitis. (Yockey et al., 2021, Anjuère et al., 2012) While this study did 
not show a difference in the rate of inflammatory vaginitis among pa
tients receiving B-cell depleting therapy compared to those on other 
DMTs, this entity was prevalent in both treatment groups. It is possible 
vaginitis may be due to an autoinflammatory process for which wwMS 
are at higher risk than patients without a propensity for autoimmunity. 
Inflammatory vaginitis is increasingly observed in clinical neuro
immunology practice and further studies are needed to better under
stand the mechanism, provoking factors, and optimal treatment for this 
condition.

Desquamative inflammatory vaginitis has been described in patients 
with vaginal inflammation found to have colonization of facultative 
aerobic bacteria causing purulent discharge. While desquamative in
flammatory vaginitis has a prevalence of 2–25% worldwide, it has been 
observed specifically in patients with autoimmune disorders and in 
those who received B-cell depleting therapy. (Viera-Baptista, 2023, 
Sobel and Shukla) In our review of inflammatory vaginal mucosal dis
orders described in the literature, we note that there may be overlap 
between inflammatory vaginitis and desquamative inflammatory 

vaginitis. Both disorders present with non-infectious vaginal irritation 
and have findings of purulent discharge and abnormal vaginal flora in 
desquamative inflammatory vaginitis, and discharge with elevated 
white blood cell count in inflammatory vaginitis. (Viera-Baptista, 2023, 
Yockey et al., 2021) Clinical criteria for diagnosing these disorders are 
ill-defined, and further research is needed to delineate these entities 
better.

This is the first published study to assess rates of inflammatory 
vaginitis in a larger population of wwMS, however, there are a few 
limitations to recognize. First, this was a retrospective case-controlled 
study in which we used ICD codes to identify patients with inflamma
tory vaginitis, which may not have fully captured the population of 
wwMS with vulvovaginal symptoms. Due to inherent imprecision in the 
chosen ICD10 codes, it is plausible that some of the patients with the 
outcome of interest were more accurately attributed to infectious vagi
nitis, rather than non-infectious. Of note, there is variability in the time 
to onset of inflammatory vaginitis and amongst patients taking DMT and 
there was a difference in length of follow-up between our two groups. In 
addition, this study did not explore differences among MS subtype, level 
of disability, relevant labs such as CD19 and CD20 counts, serum Ig 
levels, treatments or outcomes. These factors present future areas for 
exploration to better predict which wwMS are at risk for developing 
inflammatory vaginitis. This study also did not include data about length 
of time on DMT. This is another important factor that should be looked 
at in future studies.
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