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(Abstract \

Rituximab, a monoclonal antibody targeting the CD20 antigen, is used in various autoimmune diseases and hematological
malignancies. Although it has a favorable safety profile, serious adverse effects such as anaphylaxis, infections, and myelosup-
pression are documented.

Rituximab-induced myelosuppression, while rare, can manifest as early-onset (within 4 weeks) or late-onset (after 4 weeks)
cytopenias, with the majority being late-onset. Early-onset myelosuppression is exceedingly rare, with few cases reported in
the literature.

We report the case of a 27-year-old female with neuromyelitis optica spectrum disorder (NMOSD) who developed grade 4
febrile neutropenia and healthcare-associated pneumonia 10 days after receiving rituximab. Her condition progressed to se-
vere respiratory distress requiring mechanical ventilation and intensive care management, including prone positioning, broad-
spectrum antibiotics, G-CSF, and intravenous immunoglobulin. Bone marrow biopsy revealed hypocellularity consistent with
rituximab-induced myelosuppression. Following a prolonged and complicated ICU course, the patient underwent tracheos-

tomy, gradually recovered, and was successfully weaned from the ventilator.
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Introduction

Rituximab is a chimeric monoclonal antibody targeting the
CD20 antigen on B lymphocytes, leading to their depletion. It
is widely used for the treatment of hematological malignancies
such as non-Hodgkin’s lymphoma and chronic lymphocytic
leukemia, as well as autoimmune disorders including systemic
lupus erythematosus, rheumatoid arthritis, and neuromyelitis
optica spectrum disorder (NMOSD) [1,2]. Despite its broad
clinical use and generally favorable safety profile, rituximab
has been associated with adverse effects such as infusion reac-
tions, infections, hypogammaglobulinemia, and hematological
toxicities including myelosuppression [3].

Rituximab-Associated Neutropenia (RAN) is a recognized
but uncommon complication, and it is typically categorized as
either late-onset (developing more than four weeks after ad-
ministration) or early-onset (within four weeks) [4]. Late-onset
neutropenia is more frequently reported, while early-onset
neutropenia is exceedingly rare, with limited cases document-
ed in the literature. The incidence of myelosuppression follow-

ing rituximab administration is estimated at approximately 6%,
with most cases presenting as late-onset neutropenia [4]. My-
elosuppression is also less commonly reported in autoimmune
conditions compared to hematologic malignancies [5].

The pathogenesis of rituximab-induced cytopenias remains
unclear. Proposed mechanisms include antibody-mediated tox-
icity, impaired granulopoiesis, abnormal immune reconstitu-
tion, and excessive BAFF-mediated B-cell recovery [3,4,6-9].
These hypotheses have primarily been associated with late-
onset cases, and the mechanisms underlying early-onset pan-
cytopenia remain poorly defined.

We present a rare case of early-onset rituximab-induced pancy-
topenia in a patient with NMOSD, complicated by febrile neu-
tropenia, multidrug-resistant pneumonia, and ARDS, requiring
intensive care. This report highlights the importance of early
recognition and intervention in such high-risk cases. Written
informed consent was obtained from the patient for publication
of this case report and accompanying images.
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Case Report

A 27-year-old woman, previously diagnosed with neuromy-
elitis optica spectrum disorder (NMOSD) one year prior, was
receiving rituximab infusions every six months. She presented
to an outside facility with fever and neutropenia 10 days after
her last rituximab dose. She was managed initially with anti-
biotics and supportive care for one week but was referred to
our tertiary center due to persistent symptoms and worsening
cytopenias.

On admission, her temperature was 100°F, pulse rate 120 bpm,
respiratory rate 24/min, and SpO2 98% on 4 L/min oxygen. Bi-
lateral basal crackles were noted on auscultation; the rest of the
physical examination was unremarkable. Laboratory findings
revealed pancytopenia, and chest radiograph showed left lower
lobe consolidation. Broad-spectrum antimicrobials (merope-
nem, teicoplanin, posaconazole), blood products, and G-CSF
were initiated for suspected healthcare- associated pneumonia.
Bone marrow biopsy revealed hypocellular marrow confirm-
ing rituximab-induced myelosuppression.

Despite supportive care, her respiratory status deteriorated, re-
quiring mechanical ventilation by day 3. IVIG (60 g total) was
administered in view of suspected hypogammaglobulinemia.
Blood cultures grew MDR Klebsiella pneumoniae with NDM
and OXA-48 resistance; antibiotics were escalated to ceftazi-
dime/avibactam and aztreonam. She developed ARDS and was
proned for 18 hours daily from ICU days 5 to 8.

Sputum cultures later revealed MRSA; levonadifloxacin was
added. Persistent ventilator dependence prompted tracheosto-
my on day 9. She developed additional complications including
left lung collapse (managed with bronchoscopy), right-sided
pneumothorax (requiring ICD), and CLABSI. Cytopenias im-
proved by day 14, and she became afebrile. Nerve conduction
studies confirmed critical illness polyneuropathy. She received
2 g/kg IVIG over 5 days and was gradually weaned off the
ventilator. She was discharged after 24 days of hospitalization.

Discussion

NMOSD is a rare autoimmune demyelinating disorder affect-
ing the optic nerves and spinal cord. It is associated with anti-
aquaporin-4 antibodies and presents with syndromes including
optic neuritis, acute myelitis, and area postrema syndrome [1].
Treatment involves acute immunosuppression (e.g., steroids,
plasma exchange, IVIG) and long-term agents such as ritux-
imab or azathioprine [2].

Rituximab is commonly well tolerated, but adverse effects like
infections, hypogammaglobulinemia, and myelosuppression
are documented [3]. Cytopenias are more common in patients
treated for hematologic malignancies and are typically late-
onset [4,5].

In our patient, cytopenia occurred within 10 days—qualifying
as early-onset. While rare, this has been reported in isolated
case studies [3,4]. The pathogenesis may involve anti-neutro-
phil antibodies, disrupted maturation due to B-cell depletion,
or abnormal T-cell responses [6-9].

Although many cases of rituximab-associated neutropenia
are mild, our patient developed life- threatening sepsis with

multidrug-resistant pathogens, requiring intensive care. Man-
agement involved timely antimicrobial therapy, G-CSF, IVIG,
ventilatory support, and invasive interventions. Patients with
high-risk features (e.g., hypogammaglobulinemia, neutrope-
nia, comorbidities) require close monitoring [10]. High-dose
IVIG has been reported to rescue cases refractory to G-CSF

[11].

Conclusion

Early-onset rituximab-induced myelosuppression is a rare
but potentially life-threatening event. This case underscores
the importance of close hematological monitoring following
rituximab administration, even in patients with autoimmune
disorders. Clinicians should be vigilant for febrile neutropenia
and initiate early, aggressive therapy including antimicrobials,
G-CSF, and IVIG when indicated.

Further research is essential to understand the pathogenesis
and to establish standard management protocols for rituximab-
associated cytopenias.
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