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ABSTRACT

Organizing pneumonia following ocrelizumab use in a patient with 
multiple sclerosis: A case report

Ocrelizumab is an anti-CD20 monoclonal antibody used in the treatment of 
primary progressive and relapsing multiple sclerosis (MS). Although cases of 
organizing pneumonia have been reported in association with other anti-
CD20 agents such as rituximab, there is insufficient data in the literature on 
Ocrelizumab-associated lung involvement. Herein, we present a case of 
organizing pneumonia in a 37-year-old female patient with multiple sclerosis 
following Ocrelizumab use.

Key words: Ocrelizumab; organizing pneumonia; drug induced organizing 
pneumonia

ÖZ

Multipl Skleroz tanılı bir hastada ocrelizumab kullanımını takip eden 
organize pnömoni : Vaka sunumu

Ocrelizumab, primer progresif ve tekrarlayan multipl skleroz (MS) tedavisin-
de kullanılan bir anti-CD20 monoklonal antikorudur. Rituximab gibi diğer 
anti-CD20 ajanları ile ilişkili organize pnömoni vakaları olduğu bilinse de 
Ocrelizumab ilişkili akciğer tutulumu ile ilgili literatürde yeterince veri bulun-
mamaktadır. Bu olgu sunumumuzda, MS tanısı nedeniyle Ocrelizumab kulla-
nan 37 yaşındaki kadın hastada, Ocrelizumab kullanımı sonrası gelişen 
organize pnömoni olgusunu sunmaktayız.

Anahtar kelimeler: Ocrelizumab; organize pnömoni; ilaç ilişkili organize 
pnömoni
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INTRODUCTION

Ocrelizumab, a humanized anti-CD-20 monoclonal 
antibody, has been used for both relapsing and primary 
progressive forms of multiple sclerosis (1). Anti-CD-20 
agents such as rituximab are commonly associated 
with adverse reactions, including infusion-related 
reactions and influenza-like symptoms (2). Apart from 
these minor side effects, major adverse effects such as 
organizing pneumonia and ARDS are also documented, 
which are extremely rare but can be fatal (3,4). Several 
cases of rituximab-related lung toxicity have been 
reported. However, there is a lack of data regarding the 
effect of a relatively new anti-CD-20 agent ocrelizumab 
on the respiratory system (5,6). Herein, we present a 
case of organizing pneumonia related to ocrelizumab 
use, which is the first reported case to the best of our 
knowledge.

CASE REPORT

A 37-year-old female presented with a dry cough and 
intermittent fever that had persisted for two months, 
and a gradual increase in shortness of breath. She was 
diagnosed with multiple sclerosis and had been using 
fingolimod treatment for seven years. Since the disease 
had a progressive course, ocrelizumab treatment (300 
mg/day) was started three months ago. This treatment 
was administered to the patient as 300 mg twice a day, 
with an interval of two weeks, and the next dose was 
not administered. She indicated that her symptoms 
had started after the onset of ocrelizumab treatment. 
She had no chronic diseases and was not on any other 
medication. She had no history of smoking, and her 
vital signs were normal except for the body temperature 
of 38.3°C. A pulmonary examination showed clear 
breath sounds. There were no abnormal physical 
examination findings in the other systems. An initial 

laboratory work-up showed an increased C-reactive 
protein level of 60 mg/L. A chest X-ray showed lobar 
pneumonia and a consolidated area with a reversed 
halo appearance detected in the thorax computed 
tomography (CT). Oral moxifloxacin therapy was 
started (Figure 1). One week after the onset of the 
treatment, the patient was hospitalized due to an acute 
worsening of dyspnea and high fever. The CT scan 
demonstrated multiple consolidated areas 
accompanied by scattered ground glass opacities 
bilaterally, predominantly in the lingular segment of 
the left upper lobe and the basal segment of the right 
lower lobe (Figure 2). Blood and sputum cultures were 
sterile and polymerase chain reaction tests for viral 
infections, including COVID-19, were found to be 
negative. Serological tests for connective tissue disease 
were also normal, including anti-nuclear antibodies, 
anti-neutrophil cytoplasmic antibodies, and 
rheumatoid factor. Two weeks after oral moxifloxacin 
therapy, there was no clinical improvement, and a 

Figure 2. Consolidated areas accompanied by scattered ground glass areas in the left upper lobe lingular 
segment and right lung lower lobe basal segment.

Figure 1. Consolidation with the appearance of a reversed halo 
sign in the lower lobe of the left lung.
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chest X-ray revealed that consolidation in the lower 
lobe of the left lung had disappeared, and new 
consolidated areas in the upper lobes of both lungs 
were observed (Figure 3). Bronchoalveolar lavage was 
performed in the middle lobe of the right lung, and 
cytological analysis showed alveolar histiocytes, 
lymphocytes, and epithelial cells. Bronchial lavage 
cultures were found to be sterile. With the preliminary 
diagnosis of organizing pneumonia, she was started 
on 32 mg methylprednisolone and her complaints of 
fever and dyspnea improved dramatically in 14 days. 

In line with these findings, the patient was diagnosed 
with ocrelizumab-induced organizing pneumonia, 
and she was discharged on methylprednisolone 
treatment. A follow-up thorax CT scan on the 21st day 
of the treatment revealed that the consolidated areas 
were significantly resolved (Figure 4). During the 
follow-up, the patient continued to receive 
methylprednisolone treatment, which was tapered off 
after three months. Significant clinical and radiological 
improvement was observed (Figure 5). As the patient 
was diagnosed with ocrelizumab-related organizing 

Figure 5. Significant radiological improvement seen on chest X-ray after treatment.

Figure 4. Thoracic computed tomography performed on the 21st day of treatment.

Figure 3. Newly formed consolidated areas in the upper lobes of both lungs.



Tuberk Toraks 2023;71(1):107-111

Organizing pneumonia following ocrelizumab use

110

pneumonia, ocrelizumab treatment was not restarted. 
The patient is still being monitored, and no evidence 
of recurrence has been found in the past year.

Discussion

Organizing pneumonia is a form of diffuse interstitial 
lung disease characterized by a granulomatous 
pattern of fibroblasts and myofibroblasts 
accumulating  in a  distal intra-alveolar space. The 
disease is most commonly idiopathic, but some of 
the known causes of organizing pneumonia include 
radiation therapy, infection, drugs, connective tissue 
disorders, or immunosuppression (7). The most 
common symptoms (95%) are cough, fever, malaise, 
and shortness of breath (8). The physical examination 
of patients with organizing pneumonia usually 
reveals inspiratory crackles. Since organizing 
pneumonia is linked to connective tissue diseases, 
extrapulmonary symptoms such as muscular 
weakness, sclerodactyly, or skin lesions might be 
detected. Laboratory findings are nonspecific, but 
increased CRP or ESR levels are common. Although 
the pulmonary function test is mostly normal, a 
restrictive pattern can also be detected (9).

Bilateral alveolar infiltrates are the most common 
radiological findings on chest X-rays. Occasionally, 
migratory transient peripheral alveolar infiltrates can 
be seen. Computed tomography reveals patchy 
alveolar infiltrates in the form of ground glass 
opacities involving the peripheral and lower zones. 
This might be followed by nodular appearance, 
pleural effusion, and septal thickening (10). 

In our case, the major symptoms were dyspnea and 
intermittent fever accompanied by increased CRP 
levels. A lack of response to empiric antibiotics for 
community-acquired pneumonia was the main clue 
for further examinations. The radiological appearance 
was typical for organizing pneumonia with a 
peripheral distribution of consolidations, ground 
glass opacities, and migratory infiltrates. Even though 
these findings are not pathognomonic, they are 
strongly indicative of organizing pneumonia when 
combined with the patient’s history and clinical 
setting (11).

Although there is no consensus on the mechanisms 
of drug-induced interstitial lung diseases, oxidative 
damage, pulmonary vascular damage, and damage 
due to phospholipid accumulation may be 
responsible. The most common drugs causing 

organizing pneumonia are amiodarone, amphotericin, 
bleomycin, cyclophosphamide, interferon beta, 
nitrofurantoin, and penicillamine (12). Our patient 
was using ocrelizumab and symptoms occurred right 
after the treatment. Ocrelizumab is a monoclonal 
antibody against the CD-20 antigen and is approved 
for the treatment of multiple sclerosis. The common 
adverse events are infusion-related reactions, 
nasopharyngitis, upper respiratory tract infections, 
headaches, and urinary tract infections. Although 
there is a lack of data about the lung toxicity of 
ocrelizumab, cases of organizing pneumonia due to 
another anti-CD-20 agent, rituximab, have been 
reported (3,5,6). Even though rituximab has been 
used for the treatment of connective tissue disease-
related interstitial lung diseases with promising 
outcomes, fatal lung toxicity has also been reported 
(4). There were no occurrences of organizing 
pneumonia among the pulmonary side effects of 
ocrelizumab in the literature, although there have 
been cases of rituximab-related organizing 
pneumonia.

Corticosteroids are frequently used for the treatment 
of organizing pneumonia. The general approach is to 
initially administer a proper dose of corticosteroids 
based on the severity of the lung involvement (0.5-
1.5 mg/kg per day of prednisolone) for 4–8 weeks 
followed by a lower dose for 4-6 weeks. Clinical 
improvement begins in a few days, yet radiological 
improvement might take a few weeks. Although 
relapses may occur after dose reduction or 
discontinuation of the corticosteroid therapy, 
retreatment usually responds. In order to avoid 
relapses, it’s also crucial to identify the etiology of the 
disease. In the case of drug-associated organizing 
pneumonia, the first step of treatment should be 
discontinuation of the drug (3,13). Response to 
corticosteroid treatment is excellent in the vast 
majority of patients. While most patients require 
treatment for six to 12 months, some may require 
extended treatment due to relapses (14).

CONCLUSION

To the best of our knowledge, this is the first case 
report of organizing pneumonia following 
ocrelizumab use. In light of this example, we 
recommend close  monitoring of patients on 
ocrelizumab for the onset of new respiratory 
symptoms and investigating whether lung 
involvement occurs early on.



Tuberk Toraks 2023;71(1):107-111

Aysan N, Köybaşı G, Satıcı C, Demirkol MA, Arpınar Yiğitbaş B, Arpaçağ Koşar AF.

111

CONFLICT of INTEREST

The authors have no conflict of interest to declare.

AUTHORSHIP CONTRIBUTIONS

Concept/Design: NA, BAY, FK

Analysis/Interpretation: NA, GK, MAD

Data acqusition: NA, GK, MAD

Writing: NA, GK, CS, MAD

Clinical Revision: FK, CS, BAY

Final Approval: FK, CS, BAY

REFERENCES

1.	 Mulero P, Midaglia L, Montalban X. Ocrelizumab: A new 
milestone in multiple sclerosis therapy. Ther Adv Neurol 
Disord 2018; 11: 1756286418773025. https://doi.
org/10.1177/1756286418773025	

2.	 González V, Salgueiro E, Jimeno FJ, Hidalgo A, Rubio T, 
Manso G. Post-marketing safety of antineoplasic mono-
clonal antibodies: Rituximab and trastuzumab. 
Pharmacoepidemiol Drug Saf 2008; 17(7): 714-21. 
https://doi.org/10.1002/pds.1587	

3.	 Lioté H, Lioté F, Séroussi B, Mayaud C, Cadranel J. 
Rituximab-induced lung disease: A systematic literature 
review. Eur Respir J 2010; 35(3): 681-7. https://doi.
org/10.1183/09031936.00080209	

4.	 Sato R, Molligan J, Gaballa S. Fatal Rituximab-induced 
nonspecific interstitial pneumonia: Case report and review 
of the literature. Ann Hematol Oncol 2016; 3(11): 1121. 
https://doi.org/10.29046/TMF.018.1.018

5.	 Law S. Organizing pneumonia associated with rituximab 
therapy for treatment of lymphoma. Chest 2012; 142(4): 
483A. https://doi.org/10.1378/chest.1390295	

6.	 Biehn SE, Kirk D, Rivera MP, Martinez AE, Khandani AH, 
Orlowski RZ. Bronchiolitis obliterans with organizing 
pneumonia after rituximab therapy for non-Hodgkin’s 
lymphoma. Hematol Oncol 2006; 24(4): 234-7. https://
doi.org/10.1002/hon.799	

7.	 Macartney C, Burke E, Elborn S, Magee N, Noone P, 
Gleadhill I, et al. Bronchiolitis obliterans organizing 
pneumonia in a patient with non-Hodgkin’s lymphoma 
following R-CHOP and pegylated filgrastim. Leuk 
Lymphoma 2005; 46(10): 1523-6. https://doi.
org/10.1080/10428190500144615

8.	 Cordier J. Organising pneumonia. Thorax 2000; 55: 318-
28. https://doi.org/10.1136/thorax.55.4.318	

9.	 Vasu TS, Cavallazzi R, Hirani A, Sharma D, Weibel SB, 
Kane GC. Clinical and radiologic distinctions between 
secondary bronchiolitis obliterans organizing pneumonia 
and cryptogenic organizing pneumonia. Respir Care 
2009; 54(8): 1028-32.	

10.	 American Thoracic Society; European Respiratory 
Society. American Thoracic Society/European Respiratory 
Society International Multidisciplinary Consensus 
Classification of the Idiopathic Interstitial Pneumonias. 
This joint statement of the American Thoracic Society 
(ATS), and the European Respiratory Society (ERS) was 
adopted by the ATS board of directors, June 2001 and by 
the ERS Executive Committee, June 2001. Am J Respir Crit 
Care Med 2002; 165(2): 277-304. https://doi.
org/10.1164/ajrccm.165.2.ats01	

11.	 Zare Mehrjardi M, Kahkouee S, Pourabdollah M. Radio-
pathological correlation of organizing pneumonia (OP): A 
pictorial review. Br J Radiol 2017; 90(1071): 20160723. 
https://doi.org/10.1259/bjr.20160723	

12.	 Epler GR. Drug-induced bronchiolitis obliterans organiz-
ing pneumonia. Clin Chest Med 2004; 25(1): 89-94. 
https://doi.org/10.1016/S0272-5231(03)00140-0

13.	 Naqibullah M, Shaker SB, Bach KS, Bendstrup E. 
Rituximab-induced interstitial lung disease: Five case 
reports. Eur Clin Respir J 2015; 2. https://doi.org/10.3402/
ecrj.v2.27178	

14.	 Wells AU. Cryptogenic organizing pneumonia. Semin 
Respir Crit Care Med 2001; 22(4): 449-60. https://doi.
org/10.1055/s-2001-17387	

https://doi.org/10.1177/1756286418773025
https://doi.org/10.1177/1756286418773025
https://doi.org/10.1002/pds.1587
https://doi.org/10.1183/09031936.00080209
https://doi.org/10.1183/09031936.00080209
https://doi.org/10.29046/TMF.018.1.018
https://doi.org/10.1378/chest.1390295
https://doi.org/10.1002/hon.799
https://doi.org/10.1002/hon.799
https://doi.org/10.1080/10428190500144615
https://doi.org/10.1080/10428190500144615
https://doi.org/10.1136/thorax.55.4.318
https://doi.org/10.1164/ajrccm.165.2.ats01
https://doi.org/10.1164/ajrccm.165.2.ats01
https://doi.org/10.1259/bjr.20160723
https://doi.org/10.1016/S0272-5231(03)00140-0
https://doi.org/10.3402/ecrj.v2.27178
https://doi.org/10.3402/ecrj.v2.27178
https://doi.org/10.1055/s-2001-17387
https://doi.org/10.1055/s-2001-17387

	107-111 Nurten Aysan

