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Lastly, rheumatoid lung nodules are specific to the diagnosis of 
RA and are typically asymptomatic. These nodules can be single 
or multiple and are typically located in subpleural areas or inter-
lobular septa and can range from millimetres to several centime-
tres in size.13 14 These nodules can cavitate and rupture, resulting 
in infection, haemoptysis and effusions. The histopathology of 
these nodules demonstrates central necrosis, palisading epithe-
lioid cell, mononuclear cell infiltrate and vasculitis.15 16 Although 
this was one of the differentials in our patient, histopathology 
did not correlate with the expected findings. Based on the biopsy 
results, the recurrent and spontaneous nature of the pulmonary 
nodules, and the patient’s history of rheumatoid arthritis, a diag-
nosis of OP was made.

TREATMENT
Given the diagnosis of OP, the patient was started on a course 
of prednisone 60 mg daily with a decreasing taper dose over the 
subsequent weeks along with clarithromycin 250 mg two times 
per day for several months. During this time, mycophenolate 2.0 
g daily was added to the corticosteroids, however, the patient 
could not have the dose decreased below prednisone 20 mg daily 

without recurrence of haemoptysis and pleuritic chest pain. 
Due to being on a prolonged course of prednisone, she began 
to have glucocorticoid toxicity including a 20 lb weight gain, 
non- alcoholic fatty liver disease and secondary diabetes mellitus. 
At that point in time, due to her persistent symptoms, failure 
of treatment with steroids and anecdotal cases in the literature, 
the patient was started on rituximab 1000 mg for two doses, 
followed by an additional dose 6 months later as per rheumatoid 
arthritis protocol.4

OUTCOME AND FOLLOW-UP
The patient has been in remission for 8 months without any new 
episodes of haemoptysis, chest pain or radiologic findings on 
imaging (figure 8). She is no longer taking steroids or immuno-
suppressive agents.

DISCUSSION
In this discussion, we will focus on the current practice guide-
lines and diagnostic criteria of OP, highlight cases of OP treated 
with rituximab from the literature, and explain our rationale for 
deviating from standard of therapy.

OP is a diagnosis of exclusion and should be suspected given the 
appropriate clinical context and characteristic symptoms. Diagnostic 
imaging such as CT, chest X- ray and lung biopsy with histopatholog-
ical findings of intra- alveolar buds of granulation tissue, consisting 
of intermixed myofibroblasts and connective tissue with or without 

Figure 5 H&E biopsy pleura demonstrating foamy alveolar 
macrophages within the subpleural interstitium.

Figure 6 A ×10 H&E wedge biopsy left lower lung demonstrating 
polypoid plugs of organising fibroblasts and myofibroblasts situated 
within the lumens of distal airspace with associated lymphocytes and 
plasma cells within alveolar septae and peribronchial interstitium.

Figure 7 A ×40 H&E wedge biopsy left lower lung demonstrating 
polypoid plugs of organising fibroblasts and myofibroblasts situated 
within the lumens of distal airspace with associated lymphocytes and 
plasma cells within alveolar septae and peribronchial interstitium.

Figure 8 CXR with improvement of perihilar opacities, no new or 
worsening infiltrates noted.
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bronchial intraluminal polyps help confirm the diagnosis.3 4 17 The 
current practice guidelines base treatment on the severity of the 
presentation. Patients with mild symptoms and minimal radio-
graphic changes are likely to have resolution of symptoms without 
pharmacological intervention, however, if symptoms worsen at 
any point throughout the clinical course, treatment should be initi-
ated.9 Patients with mild to moderate disease can be treated with 
clarithromycin as per case reports, however, macrolide therapy has 
been shown to be less effective than glucocorticoid therapy based on 
long- term retrospective studies.6–9 For patients with worsening and 
severe symptoms, glucocorticoid therapy is standard of care. The 
initial dose is typically 0.75–1.0 mg/kg per day per ideal body weight 
as per British Thoracic Society guidelines.12 The initial dose should 
be continued for 1–2 months and if the symptoms remain stable or 
improve, a steroids should be decreased over the next 4–6 weeks 
and the discontinuation of steroids should be achieved by 6 months. 
Unfortunately, relapses are common in OP and many patients will 
fail to respond to corticosteroid therapy. In these cases, there are no 
specific guidelines on the correct approach to treatment. Anecdotal 
evidence suggests the use of cyclophosphamide or cyclosporine in 
the treatment of OP when steroid resistant occurs however there 
have been cases of successful treatment with rituximab.4 18 19

In reviewing the literature, we identified one article that discussed 
the successful treatment of OP with Rituximab. Shitenberg et al 
reported four patients with biopsy proven OP who were successfully 
treated with Rituximab. The patients that he identified were Cauca-
sian, between 54 and 82 years of age, and did not report underlying 
connective tissue disease. Each of his patients had been on high dose 
corticosteroids without resolution of symptoms. With the addition 
of rituximab at 375 mg/BSA, one of the patients reached complete 
remission without the addition of any other cytotoxic or corticoste-
roid therapy. The remaining three patients had to continue steroid 
treatment to remain in remission however the steroids were main-
tained at much lower doses.4

The clinical presentation of our patient was atypical as she had 
haemoptysis along with chest pain as her initial symptomology. The 
literature reports that haemoptysis is an exceedingly rare presenta-
tion of OP and typical age of onset is between the fifth and sixth 
decade of life.12 20 21 Our patient presumably had radiographic find-
ings in late adolescence before her 20s, however, she did not have a 
formal diagnosis until years later following multiple imaging studies 
and biopsies. The heterogeneity of OP highlights the importance of 
a very thorough clinical and diagnostic investigation to confirm the 
diagnosis. Our patient was treated with a combination of antibiotics 
and glucocorticoids for several months without complete resolu-
tion of symptoms. On the contrary, her symptoms began to recur 
more frequently and were more persistent. Despite the utilisation 
of steroid sparing agents such as mycophenolate, we were unable 
to decrease her prednisone below 20 mg daily and as a result, she 
developed significant side effects from steroid use. Previously, she 
failed multiple treatment regimens for rheumatoid arthritis including 
methotrexate and etanercept; thus, we did not feel that her condi-
tion would significantly improve on these agents despite litera-
ture suggesting appropriate clinical response to these agents in OP 
secondary to rheumatoid arthritis.22 Throughout her clinical course, 
her rheumatoid arthritis was intermittently flaring, and we wanted to 
use an agent that would target both diseases. Our suspicion was that 
if we controlled her underlying connective tissue disease, we could 
alleviate the symptoms of OP. Despite the scarcity of cases in the 
literature regarding treatment of OP with rituximab, we felt that our 
patient would benefit from this therapeutic avenue. As predicted, the 
patient was successfully treated with rituximab. Of note, it is essential 
to mention that there have been reported cases of rituximab- induced 
OP.23 24 The exact mechanism is not well established; however, risk 

factors include recurrent exposure to rituximab and concurrent 
rituximab and granulocyte colony- stimulating factor.25 We believe 
this case highlights the importance of further studies on the role of 
CD- 20 inhibition in the treatment of OP.
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