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ABSTRACT

Patients with relapsing-remitting multiple sclerosis should be offered disease-modifying therapies as part of their
management. Recommended options include integrin antagonist therapy including natalizumab as well as anti-
CD20 monoclonal antibodies like, ocrelizumab, rituximab, ofatumumab, and ublituximab. These therapies reduce
relapse rates and slow brain lesion accumulation. Disease-modifying therapies selection may depend on patient
preferences, potential fetal harm, and specific drug risks, requiring continuous monitoring via tracking clinical
relapses and new MRI brain lesions. Natalizumab carries a risk of progressive multifocal leukoencephalopathy,
particularly in anti-JCV antibody-positive patients, necessitating regular monitoring. Ocrelizumab, rituximab, and
ublituximab are associated with an increased risk of infections (especially respiratory and skin infections), infusion
reactions, and hypogammaglobulinemia. Ocrelizumab additionally poses a heightened risk of immune-mediated
colitis and breast cancer, and it is contraindicated for patients with active hepatitis B due to the risk of viral
reactivation. Ublituximab has been noted to be linked to potential fetal harm. We report the case of a 42-year-old
male with relapsing-remitting multiple sclerosis on ocrelizumab who developed persistent fever and shortness of
breath, two weeks after his last ocrelizumab dose. Despite antibiotic treatment for suspected pneumonia, his
symptoms persisted. A chest CT scan revealed multifocal ground-glass opacities suggestive of organizing pneumonia,
likely secondary to ocrelizumab. The patient’s condition improved with high-dose corticosteroids, underscoring the
importance of vigilance for extremely rare ocrelizumab-associated pulmonary side effects and the need for prompt,
appropriate intervention.
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’ INTRODUCTION

Recent efforts to develop new multiple sclerosis (MS)
treatments have significantly assisted in improving patient’s
symptoms. Ocrelizumab, a recombinant humanized anti-
CD20 monoclonal antibody, has shown considerable efficacy
in treating relapsing-remitting multiple sclerosis (RRMS) [1].
However, its increased use has been associated with rare but
severe side effects, including infections caused by herpes
simplex virus, progressive multifocal leukoencephalopathy,
and immune-induced colitis. This case report details a
42-year-old male MS patient who developed respiratory
symptoms initially suspected to be secondary to bacterial
pneumonia. Despite antibiotic treatment, the patient’s con-
dition did not improve, and CTchest imaging findings raised
the suspicion of organizing pneumonia (OP) secondary to
ocrelizumab. The patient was started on high dose steroids
over months which helped resolve patient’s pulmonary

disease. To date, only three similar cases have been reported
in the literature [2-4]. This case underscores the critical need
for healthcare providers to be vigilant about potential
pulmonary side effects of MS treatment with ocrelizumab,
particularly when symptoms mimic persistent respiratory
infections and do not respond to antibiotics.

’ CASE PRESENTATION

A 42-year-old male with a history of multiple sclerosis was
admitted to the hospital due to a fever of 38.8oC and short-
ness of breath for the last three days. The patient reported
similar symptoms ten days ago and was admitted to another
hospital. During the previous episode, the patient underwent
a CT scan of the chest, which revealed multifocal multilobar
confluent and ground glass acinar airspace opacities most
advanced through the dependent portion of the right upper
lobe and right middle lobe, suggestive of multifocal pneu-
monia (Figure 1). Patient was treated with the course of
ceftriaxone and azithromycin. Post-antibiotic treatment, the
patient’s condition improved, leading to his discharge.
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However, the relief was short-lived, as he began experiencing
recurrent fevers, shortness of breath, and fatigue within a
few days. The patient revealed that, in the recent past, he was
started on ocrelizumab infusions 600 mg intravenous every
six months, with the last dose administered two weeks prior
to presentation. The patient denied high-risk behaviors,
including travel, substance use, and smoking. He worked
from home as an IT professional and lived alone. Vitals
include a temperature of 38.3oC, blood pressure of 120/70
mmHg, heart rate of 98, and oxygen saturation of 94% on
room air. On physical examination, the head was atraumatic,
and pupils were equally reactive to light. Cardiac examina-
tion showed regular heart rate and rhythm without any
murmurs. Chest examination revealed bilateral rales at the
bases. Abdominal examination included a non-tender and
soft abdomen. In contrast, musculoskeletal and neurological
examination showed a full range of motion of all extremities.
However, patient had bilateral lower extremity weakness
due to multiple sclerosis and used a cane to ambulate. Lab
work results showed white blood cell count of 7.40K/
MicroL, hemoglobin level of 12.2 g/dl, platelet count of 404
K/MicroL, prothrombin time of 14.1 seconds, INR of 1.2,
blood urea nitrogen level of 7mg/dl, and creatinine level of
0.59 mg/dl. Blood cultures, sputum culture (including acid-
fast bacillus), HIV, and urine antigen tests for Legionella/
S. pneumoniae were negative. Autoimmune tests were also
negative, including antinuclear antibodies, antineutrophil
cytoplasmic antibodies, and rheumatoid factor. CRP was
17.2 mg/L (normal level o 4mg/L). The CT scan of the chest
showed scattered ground glass and tree-in-bud opacities of
all five lobes of the lung, suspicious for pneumonia of infec-
tious versus inflammatory etiology (Figure 2). The patient
was treated empirically with IV vancomycin 1250mg twice a

day, cefepime 2g twice a day, and azithromycin 500mg once
a day. Concurrently, IV methylprednisolone at 60mg daily
was also administered. Within 48 hours, the fever had resolved.
Upon discharge, the patient was prescribed oral prednisone
60mg daily oral for nine months, gradually tapering off over
the next three months. Follow-up CT scans showed complete
resolution of previously observed ground-glass opacities, with
no suspicious nodules or consolidation (Figure 3).

’ DISCUSSION

Organizing pneumonia (OP) is a condition where fibrous
tissue plugs form within the alveoli due to lung injury [5].
There are two types: secondary organizing pneumonia
(SOP), caused by infections or medications, and cryptogenic
organizing pneumonia (COP), which has an unknown cause.
Triggers include infections, medications, exposure to harmful
substances, malignancies, radiotherapy, and rheumatologic
disorders. OP is theorized to result from a disruption in the
alveolar-capillary barrier, leading to the leakage of plasma
proteins into the alveoli [6,7].

Anti-CD20 monoclonal antibodies (mAbs) are used to treat
multiple sclerosis (MS), including rituximab, ocrelizumab,
ublituximab, and ofatumumab [8]. These drug-modifying
agents (DMA) are usually continued indefinitely for stable
RRMS patients unless there are intolerable side effects or
safety concerns. However, older patients with no new
relapses or MRI changes for a long time may consider
stopping DMA. Ocrelizumab, rituximab, and ublituximab
are associated with an increased risk of infections (especially
respiratory and skin infections), infusion reactions, and
hypogammaglobulinemia [9,10]. Ocrelizumab additionally
poses a heightened risk of immune-mediated colitis and

Fig. 1. CT scan of chest reveals multifocal multilobar confluent and ground glass acinar airspace opacities along with dependent portion
of right upper lobe and right middle lobe, suggestive of multifocal pneumonia.

Fig. 2. CT scan of chest shows scattered ground glass and tree in bud opacities of all the lobes of both lungs suspicious for infectious vs.
inflammatory etiology.
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breast cancer and it is contraindicated for patients with
active hepatitis B due to the risk of viral reactivation [11].
Ublituximab is also linked to potential fetal harm [12]. Of
these four, rituximab and ocrelizumab have been reported to
be associated with OP [13-15]. It is suggested that the
complement system and cytokines like TNF-a, IL-6, and IL-8
may be involved in the pathophysiology of OP associated
with rituximab use.
OP patients may experience symptoms similar to chronic

pneumonia, such as dry cough, dyspnea, fever, anorexia, and
malaise, often preceded by an upper respiratory tract
infection [16]. Physical examination may reveal crackles/
rales. Antibiotics may show temporary or no response. Blood
tests are generally unremarkable except for elevated CRP
levels. Specific inflammatory markers and antibodies such as
ANA, RF, anticentromere, anti-SCL70, and myositis panels are
recommended in cases linked to rheumatologic disorders.
Chest CT scans of OP patients typically show migrating

consolidations predominantly in the lower lobes, featuring a
subpleural and/or peribronchovascular distribution. Other
signs include nodularities and ground-glass opacities with
reverse halo signs [17,18]. The presence of honeycombing,
pleural involvement, or significant lymphadenopathy war-
rants a reevaluation of the OP diagnosis and consideration of
alternative diagnoses [19].
Diagnostic procedures like bronchoscopy can help to

exclude other conditions such as infections and eosinophilic
pneumonia. While transthoracic biopsies can be considered,
especially for dense consolidations near the bronchial tree,
surgical biopsies offer a definitive diagnosis, often revealing
Masson bodies in the biopsy material.
The cornerstone of OP treatment is steroids, with a typical

regimen starting with prednisone at 0.5-1 mg/kg/day for
four weeks, followed by a tapering dose over six to twelve
months based on patient response [6,20]. While clinical
improvement is often rapid, radiological improvement may
lag. Relapses upon reduction or discontinuation of steroid
therapy necessitate a reevaluation of the diagnosis and
potential underlying causes, with additional treatments like
cyclophosphamide, azathioprine, mycophenolate, or ritux-
imab considered for refractory cases. The prognosis for OP
is generally favorable with steroid treatment, though some
cases may progress to fibrosis resembling fibrotic nonspecific
interstitial pneumonia.
To the best of our knowledge, there have been only three

previously reported cases of OP associated with the use of
ocrelizumab for durations of five-year, four-year, and three
months respectively [2-4]. In all three instances, the patients
presented with persistent fevers lasting over two weeks.
Notably, temporary improvement under antibiotic therapy

was mentioned in only one of the cases. Diagnosis of OP in
one case was concluded based on non-responsiveness to
antibiotics and distinct findings on CT scans [3], prompting
the start of steroid treatment, similar to our case. However,
in the other two cases, patients underwent a transbronchial
biopsy, which identified the presence of Masson bodies, and
thus, the diagnosis of OP was confirmed [2,4]. Due to
refractoriness to steroid therapy, azathioprine was subse-
quently added as an adjunct therapy in the second case [4].
Patients in all cases, including ours, positively responded to
the treatment regime with alleviation of the symptoms and
repeat chest CT scans showing resolution to the condition.
After recovery, in one case, ocrelizumab therapy was not
reinitiated [3], and the patient was monitored while off all
DMA, like our case. In the other two cases, a further mana-
gement plan was not mentioned. There is no consensual
literature on how/what therapy to re-initiate once the patient
recovers after OP in the setting of anti-CD 20 agents for MS,
highlighting the need for further research in this matter.
As ocrelizumab is becoming more widely used to treat

multiple sclerosis, healthcare providers must be aware of the
potential link between the medication and organizing
pneumonia. To ensure the safety of patients, we recommend
closely monitoring those who are taking ocrelizumab for
the development of any new respiratory symptoms and
promptly investigating any possible lung involvement.

’ CONCLUSION

Ocrelizumab may cause drug-induced organizing pneu-
monia, similar to rituximab use in patients with multiple
sclerosis. A failed antibiotic course, in combination with
pertinent chest CT scan +/- lung biopsy finding, may aid in
reaching an accurate diagnosis. Steroids, being the mainstay
for treatment for organizing pneumonia, may not work for
all patients, requiring additional immunosuppressants such
as azathioprine and cyclophosphamide.
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