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Abstract: Rituximab, an anti-CD20 monoclonal antibody, is being used more frequently to treat refractory autoimmune disorders
such as myasthenia gravis. While it is usually well tolerated, rare cases of paradoxical immune-mediated skin reactions have been
rarely reported. However, the concurrent development of vitiligo and alopecia universalis following rituximab therapy has not been
previously described. We report a rare case of simultaneous vitiligo and alopecia universalis developing during long-term treatment
with rituximab in a patient with myasthenia gravis and discuss the clinical course and treatment response. This case report describes
a 30-year-old woman with myasthenia gravis who developed vitiligo followed by alopecia universalis during a long term of Rituximab
therapy. Cutaneous findings included well-demarcated depigmented patches on the trunks and bilateral arms and diffuse non-scarring
alopecia affecting the scalp, eyebrows, eyelashes, and body hair, consistent with 100% score of Severity of Alopecia tool (SALT)
indicating Alopecia universalis. Rituximab was discontinued due to a possible drug-reaction. Treatment with oral Baricitinib was
initiated to target both vitiligo and alopecia universalis. Within three months, there was significant scalp hair regrowth and re-
pigmentation of vitiligo patches with minimal adverse effects. This case highlights a unique temporal association of rituximab therapy
and the simultaneous onset of vitiligo and alopecia universalis. Although the relationship between the drug and the onset of the skin
diseases cannot be established, it is important to be aware of the possibility of immune-related skin adverse effects during rituximab
therapy. Early intervention and the use of Janus kinase inhibitors, such as baricitinib, may lead to good clinical outcomes.
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Introduction

Rituximab (RTX), a chimeric monoclonal antibody that targets the CD20 antigen on B lymphocytes, is widely used to
treat hematologic malignancies and autoimmune disorders." Its off-label use has also increased in recent years for
refractory neurological conditions, including myasthenia gravis(MG).! Although RTX is generally well tolerated, rare
cases of immune dysregulation due to B-cell depletion have resulted in paradoxical autoimmune events.” Cutaneous side
effects are uncommon and are usually limited to infusion related reactions or complications from infections.'
Autoimmune skin disorders such as vitiligo and alopecia areata have rarely been reported following RTX therapy.
Vitiligo and alopecia areata (AA) are major health issues worldwide. Vitiligo affects 0.5% to 2% of the world’s
population, while AA has a global prevalence rate close to 2%.>* The progression to AU, which is the most severe
form of AA, is a significant clinical challenge. This condition often comes with various autoimmune diseases.” The new
trend in the literature suggests that RTX-induced loss of Breg cells leads to a Thl-skewed immune environment, which
may trigger various T-cell-mediated diseases like vitiligo and AU.*” To the best of our knowledge, this case of
simultaneous occurrence of vitiligo and AU in a patient undergoing RTX treatment for MG is unprecedented. This
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case report aims to highlight the novelty of this case by focusing on the simultancous occurrence of two paradoxical
reactions and their treatment with baricitinib.

Case Presentation

A 30-year-old female, a known case MG (diagnosed in 2013) based on positive acetylcholine receptor antibodies and
confirmatory nerve conduction studies, presented to the dermatology clinic in November 2023 with complaints of newly
developed, well-demarcated depigmented patches on the trunk and bilateral arms (Figure 1). The patient reported
noticing these depigmented patches after receiving her third dose of intravenous RTX. She had previously failed multiple
treatment regimens of azathioprine, pyridostigmine, tacrolimus, methotrexate, corticosteroids, and multiple sessions of
intravenous immunoglobulin (IVIG). Her first dose of rituximab was administered as a loading dose of 1000 mg IV in
2021, followed by maintenance infusions of 1000 mg every six months. After the first dose, she reported significant
improvement in neurological symptoms.

On the other hand, she was diagnosed clinically with vitiligo. Topical tacrolimus (on weekdays) and mometasone
ointment (on weekends) were prescribed, and she was initiated on phototherapy sessions. In December 2024, following
her 8th dose of rituximab infusion, the patient developed diffuse sudden hair loss involving the entire scalp and body. On
examination, there were confluent non-scarring alopecic patches affecting the scalp regions, with SALT score of 100%,

Figure | Multiple well-demarcated depigmented patches on the trunk and lateral side of the left breast.
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indicating alopecia universalis. Generalized hair loss was also noted on the body, including eyebrows and eyelashes,
along with mild nail pitting. A scalp biopsy was not performed due to classic clinical findings consistent with alopecia
universalis. As a result, RTX therapy was discontinued out of concern for a potential adverse reaction to the drug.
Surprisingly, the vitiligo progression has stopped since the discontinuation of RTX.

The myasthenia gravis condition of the patient was stable after the discontinuation of the rituximab treatment. This
was ensured by the continued symptomatic management of the condition with pyridostigmine and neurological
monitoring. The discontinuation of RTX was based on the weighing of the possible risk of relapse of MG against the
severity and psychological effects of the adverse dermatological effects. This was because the condition of the patient
was stable before the adverse effects appeared. Although various options for the management of MG in the long term
were considered, the focus was on managing the adverse effects that appeared.

Despite ongoing phototherapy and topical treatments, the patient reported no improvement in vitiligo, which
significantly affected her psycho-social life; therefore, we referred her to the psychiatry clinic. Upon psychiatric
evaluation, our patient was diagnosed with severe depression and started on oral paroxetine 25mg daily. During a follow-
up visit, initiation of oral Baricitinib was planned and the patient was counselled about the risks, benefits, and monitoring
requirements. Baseline laboratory investigations, including complete blood count, hepatic, renal, and lipid profiles, as
well as serology, were obtained before starting treatment.

Treatment was initiated in July 2025 with oral Baricitinib 2 mg daily. In September 2025, a follow-up examination
revealed clinical improvement in both conditions: new whitish hair growth in the occipital scalp region and re-
pigmentation in two patches on the right arm (Figure 2). The patient reported no adverse effects and repeat laboratory
results were unremarkable.

The baricitinib dose was subsequently increased to 4 mg daily. By October 2025, the patient demonstrated diffuse
follicular hair regrowth over the scalp and eyebrows and improvement in previously depigmented patches on the trunk
(Figure 3). Our patient reported acne on the face while remaining adherent to the treatment regimen; adapalene/benzoyl
peroxide was prescribed to address the acne.

By January 2026, following six months of Baricitinib therapy, our patient demonstrated a partial regrowth of
eyebrows and eyelashes, both of which had previously been absent (Figure 4). Additionally, the scalp also showed
a moderate growth of pigmented blackish hair (Figure 5).

Figure 2 (A) Whitish hair growth in the occipital part of the scalp. (B) Whitish hair growth in the parietal parts of the scalp after 3 months of oral Baricitinib.
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Figure 3 Follicular growth (black hair) in both eyebrows after 3 months of oral baricitinib.

Figure 4 (A) Periocular view after 6 months of oral baricitinib showing eyebrow and partial upper eyelash regrowth, with early frontal scalp hair return. (B) Frontal scalp
after 6 months of oral baricitinib demonstrating sparse vellus hair regrowth.

Discussion

This report presents a clinical observation rather than proving a direct causal link between RTX therapy and the onset of
vitiligo and alopecia universalis. Nevertheless, the timing and progression of symptoms highlight important issues
concerning immune dysregulation after prolonged B-cell depletion. RTX causes broad depletion of B lymphocytes,
including regulatory subsets that help maintain immune tolerance by secreting interleukin-10 and transforming growth
factor-p.® The absence of these regulatory B cells can lead to unchecked cytotoxic T-cell activity and a shift toward
a Thl-dominant immune response.’ Vitiligo and alopecia universalis are both primarily T cell driven autoimmune
diseases, marked by increased interferon-y production and activation of the JAK-STAT pathway.'® There have been
reports of delayed autoimmune reactions following RTX use, which may be linked to abnormal immune recovery during

4 https: Clinical, Cosmetic and Investigational Dermatology 2026:19



Alzahrani et al

Figure 5 (A) Lateral scalp view showing minimal hair regrowth with sparse fine hairs after 6 months of oral baricitinib therapy. (B) Posterior scalp view showing sparse
short, pigmented hair regrowth within the occipital region after 6 months of oral baricitinib therapy.

B cell repopulation, enabling the growth of autoreactive lymphocyte clones.® In patients predisposed to autoimmunity,
such immune disturbances might encourage epitope spreading and the development of new autoimmune symptoms.®

While direct causality in individual cases is difficult to establish, the proposed rationale for the observed paradoxical
immune-mediated events is based on the significant immunomodulatory potential of rituximab (RTX). RTX-mediated
depletion of CD20+ B cells not only targets pathogenic B cells but also regulatory B cells that play an essential role in
the maintenance of immune tolerance. The absence or depletion of regulatory B cells could lead to an imbalance in the
immune response that favors unchecked cytotoxic T-cell activity and an increased risk of a Thl-dominant immune
response. Vitiligo and alopecia universalis are well-documented T-cell-mediated autoimmune diseases characterized by
increased interferon gamma production and JAK/STAT pathway activation. Thus, we propose that RTX-mediated B-cell
depletion, particularly regulatory B cells, may uncover an underlying risk of T-cell-mediated autoimmune diseases that
ultimately manifests as vitiligo and alopecia universalis in our patient. Such a rationale is supported by reports of delayed
autoimmune events in response to RTX treatment, often with abnormal immune reconstitution during B-cell repopulation
that favors the outgrowth of autoreactive lymphocyte clones.

RTX has Food and Drug administration (FDA) for several hematological malignancies and autoimmune disorders
such as Chronic lymphocytic leukemia, Rheumatoid arthritis, Microscopic polyangiitis, Granulomatosis with polyangii-
tis, and Pemphigus vulgaris." Based on the literature review, various adverse effects of RTX have been documented;
these include acute respiratory distress syndrome, bronchiolitis obliterans, hypersensitivity pneumonitis, and diffuse
alveolar hemorrhage, and Acute tumor lysis syndrome.'' To our knowledge, there was only one reported case in 2022 of
a 55-year-old woman who was diagnosed with alopecia universalis a few months after successfully receiving RTX for
bullous pemphigoid.” In contrast, our patient received RTX as treatment for her MG, with a good response in terms of
neurological symptoms. Notably, she exhibited sudden depigmented patches primarily over her trunk, followed by
progressive severe hair loss and ultimately generalized hair loss affecting her scalp, eyebrows, and eyelashes. Similarly,
our patient experienced the same pattern after cessation of RTX, which suggests a possible association between RTX
treatment and the onset of hair loss and depigmentation. Nevertheless, the precise mechanism of this association remains
unclear, a deeper understanding of the pathophysiology of alopecia universalis and vitiligo may elucidate and offer
further insights into potential treatment alternatives.’
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The importance of this particular case stems from its position as the first reported case of coexisting vitiligo and AU
in the context of RTX treatment for MG, thus establishing an association between B-cell depletion therapies and the
subsequent development of T-cell-mediated autoimmune skin diseases. Although previous reviews have focused on the
paradoxical response in individual diseases, the present study outlines a broader spectrum of immune alterations that
could be interpreted as an indication that prolonged B-cell depletion reduces the threshold for the concurrent develop-
ment of various autoimmune manifestations. The findings have significant implications in terms of their potential to
influence the practice of dermatological surveillance in the context of prolonged treatment with RTX in neurological
diseases.

On the other hand, the positive response to Baricitinib in this case supports the involvement of JAK-STAT mediated
inflammatory processes.'? Baricitinib inhibits Janus kinase 1 (JAK1) and Janus kinase 2 (JAK2), thereby reducing
interferon-y mediated immune responses involved in both melanocyte destruction and loss of immune privilege in hair
follicles.'> While a causal relationship cannot be confirmed, this case suggests that JAK inhibitors may have therapeutic
value in similar immune mediated skin conditions.'? In general, baricitinib is a safe and well-tolerated medication, and its
effectiveness has been demonstrated in clinical trials for several off-label uses, including atopic dermatitis, psoriatic
arthritis, and vitiligo.® Therefore, Baricitinib was our preferred treatment of choice for targeting both vitiligo and alopecia
universalis. Baricitinib showed good improvement in both conditions within a short time, and no major adverse effects
were reported except acne, which was treated by topical treatment. This case report highlights a unique clinical
observation that has not been previously described in the literature. As our case appears to be the first documented
report of both conditions arising concurrently in the same patient following RTX treatment.

While the clinical efficacy of JAK inhibitors is well substantiated, there are a number of hurdles that impede their
translation to real-world practice. The high cost of JAK inhibitors is one major hurdle that often limits treatment in
patients without comprehensive insurance or in resource-constrained environments.'® In addition to this, regulatory
hurdles in the off-label prescription of baricitinib in the treatment of coexisting autoimmune diseases are another
potential hurdle that could affect treatment practices in real-world environments.'* The challenge of ensuring batch-to-
batch consistency and safety in real-world environments, where patients have complex comorbid diseases like myasthe-
nia gravis, is one major hurdle in translating JAK inhibitor treatment from a clinical trial environment to real-world
practice.'” Regardless of the valuable insights provided in our case, there are several limitations. First, lack of
histopathological confirmation and immunological tests makes it challenging to interpret the underlying mechanisms.
Moreover, we cannot definitively attribute these findings to RTX, as the development of vitiligo and alopecia universalis
may represent coincidental autoimmune comorbidities rather than a direct drug-induced effect. Second, off-label use of
baricitinib can hinder the findings’ generalizability because the outcomes of a single case might not apply to larger
patient populations. Third, literature comparison was limited due to the rarity of the coexistence of these conditions,
comparison with similar published cases was insufficient. Finally, although a temporal relationship was observed, a direct
causal link cannot be confirmed. To overcome these limitations, it is proposed that future studies should focus on the
discovery of predictive biomarkers, eg, B cells and T cells, which may help identify patients at increased risk for
developing a paradoxical reaction before starting RTX therapy. In addition, prospective registries to record dermatolo-
gical outcomes in patients undergoing long term B-cell depletion therapy should be conducted to establish the incidence
rates.'®

Conclusion

In conclusion, the present case report presents a unique and significant immune-mediated cutaneous manifestation, the
co-occurrence of vitiligo and alopecia universalis, which appears to be temporally associated with the administration of
rituximab (RTX) for myasthenia gravis. The present findings suggest a possible link between RTX-mediated B-cell
depletion and the development or exacerbation of T-cell-mediated autoimmune diseases. Notably, the present case shows
the effective control of these unusual autoimmune reactions using the oral JAK inhibitor baricitinib, which resulted in
significant hair growth and re-pigmentation within a short period. This shows the therapeutic efficacy of JAK inhibitors
in the management of complex immune-mediated diseases. High levels of vigilance should be exercised to identify these
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unusual cutaneous side effects of RTX, as these reactions are significant from the point of view of the impact on the
physical and mental health of the patient.

Limitations and Future Perspectives

Despite the valuable insights provided in this case report, there are certain limitations that need to be taken into
consideration. One such limitation relates to the lack of histopathological and immunological investigations, which
affects the understanding of the underlying pathophysiological mechanisms in the patient’s condition. Although there was
a temporal association, the exact aetiopathogenic association between the administration of rituximab (RTX) and the
development of vitiligo and alopecia universalis was not established, as these conditions may be considered to be
“coincidental” autoimmune disorders. Another limitation relates to the off-label use of baricitinib in the patient, which
may not be applicable to other patients. In addition, the rare association of vitiligo and alopecia universalis following the
administration of RTX made it difficult to compare the results with the literature. To move the field forward, it is essential
to have a well-defined research roadmap. The emphasis of the research should be on investigations that seek to identify
predictive biomarkers that could potentially forewarn an increased risk of paradoxical autoimmune events before the
initiation of RTX treatment. Another essential aspect will be the development of prospective registries to systematically
monitor dermatological outcomes in patients receiving prolonged B-cell depletion treatment. Such an effort will be
instrumental in providing the necessary data to accurately establish the incidence rates of these intricate immune-
mediated AERs. Ongoing research to understand the exact role of B-cell depletion in modulating T-cell-mediated
autoimmune events will be instrumental in the development of targeted interventions to address these events.

Ethical Statement

Written informed consent was obtained from the participant for participation in this study and for the publication of any
potentially identifiable images or data included in this case report. In accordance with the policy of King Faisal Specialist
Hospital and Research Centre, ethics committee approval was not required for this single anonymized case report, and no
institutional approval was necessary for publication of the case details.
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