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SUMMARY
Organising pneumonia after a mild COVID-19 
infection has been increasingly reported and poses 
a diagnostic challenge to physicians especially in 
immunocompromised patients. We report a patient with 
a background of lymphoma in remission on rituximab 
who presented with prolonged and persistent fever after 
recovering from a mild COVID-19 infection. The initial 
workup showed bilateral lower zone lung consolidation; 
however, the infective and autoimmune workup were 
unremarkable. Subsequently, a bronchoscopy with 
transbronchial lung biopsy confirmed the diagnosis 
of organising pneumonia. A tapering glucocorticoid 
regimen was commenced with prompt resolution of the 
patient’s clinical symptoms, and subsequent resolution 
of biochemical markers and radiological lung changes 
3 months later. This case highlights the importance 
of early recognition of the diagnosis of organising 
pneumonia in immunocompromised populations after a 
mild COVID-19 infection as it shows promising response 
to glucocorticoid therapy.

BACKGROUND
Organising pneumonia is an established compli-
cation of severe COVID-19 infection with preva-
lence reported to be as high as 12.5%.1 It has also 
been reported in immunocompromised hosts as a 
late complication after a mild COVID-19 infec-
tion.2 However, little is known about the trigger, 
disease progression, treatment response and clinical 
outcome in this population. We report a case of an 
immunocompromised patient who presented with 
prolonged fever after a mild COVID-19 infection 
and was eventually found to have histologically 
confirmed organising pneumonia.

CASE PRESENTATION
A man in his 50s was admitted to the hospital for 
persistent fever of 1 month associated with a mild 
cough with white sputum. He did not have any 
shortness of breath, chest pain, haemoptysis, night 
sweats, loss of weight and appetite or any other 
relevant contact or travel history. One week prior to 
the admission, he visited a general practitioner and 
completed a course of oral amoxicillin/clavulanic 
acid and clarithromycin, which did not alleviate his 
symptoms.

Of note, he had tested positive for COVID-19 
infection 6 weeks ago via an antigen rapid test and 
developed a mild infection consisting of fever, dry 
cough, rhinorrhoea and sore throat. He did not 

receive any COVID-19 therapeutics and recovered 
quickly and uneventfully at home. He subsequently 
returned to his usual activities 1 week later when 
his antigen rapid test turned negative on day 7 of 
COVID-19 infection. He had previously been vacci-
nated with two doses of messenger RNA (mRNA) 
vaccines 7 months prior to the infection.

Other significant medical history included well-
controlled type 2 diabetes mellitus, hypertension, 
hyperlipidaemia, hypothyroidism, previously 
treated pulmonary tuberculosis and diffuse large 
B cell lymphoma in remission, for which he had 
completed a chemotherapy regimen comprising 
of rituximab, cyclophosphamide, hydroxydauno-
rubicin, vincristine, prednisolone and intrathecal 
methotrexate. He completed his treatment regimen 
2 months prior to his COVID-19 infection. A recent 
positron emission tomography (PET)-CT scan done 
3 months prior to the admission showed that the 
lymphoma was in remission.

On admission, he had a temperature of 39.9°C, 
oxygen saturation of 97% on room air and respi-
ratory rate of 18. His oxygen saturation was above 
95% on room air throughout the admission. There 
were crepitations auscultated over the right middle 
and lower lung zones. There were no palpable 
lymph nodes, and the rest of the physical examina-
tion was unremarkable.

INVESTIGATIONS
Initial blood investigations showed a high C reac-
tive protein (CRP) of 149 mg/L, mildly raised 
procalcitonin level of 0.16 µg/L and normal white 
cell count of 5.0×109/L. Renal panel, liver func-
tion test and coagulation profile were normal. 
Chest X-ray showed patchy areas of consoli-
dation in the bilateral lower zones (figure  1). A 
septic workup (blood, urine and sputum culture) 
and investigations for tuberculosis (sputum acid 
fast bacilli smear and culture, and Mycobacterium 
tuberculosis PCR) were all negative. Further micro-
biological tests for Legionella, pneumococcal and 
respiratory virus multiplex PCR all returned nega-
tive. Serum galactomannan was negative and auto-
immune markers such as antinuclear antibodies, 
rheumatoid factor, cyclic citrullinated peptide 
antibody and myositis panel were unremarkable. 
Two sets of SARS-CoV-2 PCR done 3 days apart 
were positive with a high cycle threshold (CT) 
value of 30.9 and 36.0, respectively. Serological 
tests of his COVID-19 antibodies (antibody-N and 
antibody-S) were negative.
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Given the history of COVID-19 infection, the patient was 
deemed to be COVID-19 recovered with prolonged shedding 
of viral particles due to his immunocompromised status. He was 
hence treated for community-acquired pneumonia with broad-
spectrum antibiotics of intravenous amoxicillin–clavulanic acid 
and oral clarithromycin. However, his high fever and cough 
persisted. CT scan of the thorax showed widespread ground-
glass appearance in both lung fields, mainly in the lower zone and 
with a peripheral distribution (figure 2). The imaging findings 
were more consistent with an infection and did not suggest usual 
interstitial pneumonia or non‐specific interstitial pneumonia.

In view of persistent fever, raised inflammatory markers, 
significant radiological changes and negative microbiological 
findings, a bronchoscopy with transbronchial lung biopsy of 
the right lobe was performed to exclude infection, lymphoma 
or interstitial lung disease. The bronchoalveolar lavage testing 
for tuberculosis, bacterial and fungal culture, respiratory virus 
multiplex and Aspergillus galactomannan were negative; the 
bronchoalveolar lavage fluid is predominantly neutrophilic and 
lymphocytic. Eosinophils were not elevated in the full blood 
count, nor were they observed in the bronchoalveolar lavage 
fluid or transbronchial biopsy. The tissue biopsy (figure  3) 
showed polypoid fibroblastic foci within alveoli as well as some 
foamy macrophages, consistent with a histological diagnosis of 
organising pneumonia. No abnormal lymphoid infiltrate, infec-
tive organisms, temporally heterogeneous areas of fibrosis, or 
diffuse and uniform fibrotic thickening of the alveolar septa 
were identified.

Therefore, the overall clinical, imaging and histological 
findings were consistent with a clinical diagnosis of organising 
pneumonia.

DIFFERENTIAL DIAGNOSIS
Subacute presentation of COVID-19 pneumonia
Patients with haematological malignancies, who recently received 
chemotherapy, are at an increased risk of death during hospital-
isation for COVID-19 due to neutropenia.3 However, in our case 
study, the patient had completed chemotherapy for leukaemia 
and recent PET-CT scan indicated remission. The patient 
initially developed mild COVID-19 infection as confirmed by 
antigen rapid test and did not require oxygen supplementa-
tion throughout. He has recovered from COVID-19 infection 
and then developed fever 2 weeks later. A SARS-CoV-2 PCR 
showed high CT value, suggesting that he was recovering from 
the COVID-19 infection. The patient was also tested negative 
for antibodies against COVID-19 infection. Some case reports 
suggest that patients who have received anti-CD20 mono-
clonal antibody therapy may experience prolonged viral shed-
ding and may not develop antibodies to SARS-CoV-2,4 5 which 
could explain normal COVID-19 antibody level in this patient. 
Although the CT scan indicates consolidation, the fact that 
no oxygen supplementation was required and considering the 
mild clinical features, the probability of a diagnosis of subacute 
COVID-19 pneumonia is less likely.

Cytotoxic-induced organising pneumonia
According to Pneumotox, it is known that cytotoxic agents, such 
as rituximab, cyclophosphamide, vincristine and methotrexate, 
can cause various lung injuries including organising pneumonia, 
interstitial lung disease and lymphoproliferative lung disease. 
Methotrexate may cause lung injury after several weeks or 
months of use, especially in people with leukaemia.6 Rituximab 
can cause infusion reactions within the first 30–120 min of the 
first exposure, and about 50% of patients may experience it. 
About 8% of patients receiving rituximab-containing chemo-
therapy may develop interstitial pneumonia (interstitial lung 
disease).7 The incidence of cyclophosphamide and vincristine 
causing organising pneumonia is not well established in the 
literature. Our patient had received a chemotherapy regimen 
consisting of rituximab, cyclophosphamide, hydroxydaunoru-
bicin, vincristine, prednisolone and methotrexate, which was 
completed 2 months before the current presentation.

COVID-19 vaccination causing organising pneumonia
There has been a reported case of a patient experiencing respi-
ratory symptoms approximately 10 days after receiving mRNA 

Figure 1  Chest X-ray at presentation showed patchy areas of 
consolidation in bilateral lower zones.

Figure 2  CT scan of the thorax showed widespread ground-glass 
appearance in both lung fields, mainly in the lower zone, and with a 
peripheral distribution.

Figure 3  Histology image of lung tissue showing a few intra-alveolar 
polypoid fibroblastic foci (arrowheads) formed by spindled fibroblasts 
within pale-staining collagenous matrix (H&E stain, ×100).
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COVID-19 vaccination. A transbronchial lung biopsy confirmed 
the diagnosis of organising pneumonia, which was attributed to 
the COVID-19 vaccination as no other triggering factors were 
identified.8 The Center for Disease Control and Prevention has 
cited the possibility of allergic reactions induced by the mRNA 
or other ingredients in the COVID-19 vaccine as a potential 
cause of pneumonitis. Our patient had received two doses of 
mRNA COVID-19 vaccine at least 7 months before the onset of 
respiratory symptoms. However, since there was a long interval 
between vaccination and the development of organising pneu-
monia, this makes COVID-19 vaccination a less likely cause.

TREATMENT
The patient was started on prednisolone 30 mg per day (0.5 mg/
kg/day) for 1 week and the dose was reduced by 5 mg every 
week and maintained at 10 mg per day thereafter. His fever 
lysed within 48 hours after commencement of glucocorticoid 
therapy, with complete resolution of his upper respiratory tract 
symptoms.

OUTCOME AND FOLLOW-UP
He was followed up at 6 weeks after and reported complete reso-
lution of symptoms. However, the CRP level is still elevated at 
98.5 mg/L. The chest X-ray showed interval improvement but 
there were still residual ill-defined and irregular foci of airspace 
opacification. His prednisolone dosage was increased to 15 mg 
daily for 1 month followed by 12.5 mg daily.

Eight weeks later, he continued to be asymptomatic and the 
chest X-ray findings had improved completely (figure 4). Blood 
markers showed improvement as the CRP reduced to 16 mg/L. 
His prednisolone dose was tapered off further to 10 mg daily for 
1 month then 5 mg daily until the subsequent review.

DISCUSSION
Limited but emerging evidence suggests that organising pneu-
monia may occur as a respiratory complication following 
COVID-19 infection, with reported prevalence as high as 12.5% 
in one study.1 A number of clinical trials have demonstrated 
that the severity of COVID-19 infection is a key factor in deter-
mining the development of organising pneumonia.9 Currently, 
evidence is lacking for the treatment of organising pneumonia 
following COVID-19 infection. However, corticosteroid is 
generally considered the standard treatment for organising 
pneumonia in non-COVID-19 infection and it has been shown 
to result in rapid and complete recovery in most cases.10 There is 
limited understanding of the variations in clinical manifestations, 

laboratory findings and medication dosages for organising pneu-
monia. Typically, corticosteroid use in immunocompromised 
individuals should be determined on a case-by-case basis, taking 
into account the assessment of the clinician. Caution should be 
exercised when administering corticosteroids to immunocom-
promised patients due to their heightened risk of infections and 
other complications. Since there are few studies reporting the 
outcomes of organising pneumonia following a mild COVID-19 
infection, especially in immunocompromised patients, further 
research is needed to compare these two populations.

Persistent symptoms after COVID-19 infection such as 
fatigue, shortness of breath, chest tightness and cough lasting 
2–12 months pose a diagnostic and treatment challenge espe-
cially in an immunocompromised host.11 Persistent fever, as with 
our clinical case, would rightly raise concerns for an infective 
aetiology. Although broad-spectrum antibiotic coverage may 
be an appropriate initial management strategy, it is important 
to have early consideration for an alternative non-infectious 
aetiology, such as organising pneumonia. Timely transbroncho-
scopic biopsy with a confirmed histopathological diagnosis of 
organising pneumonia will allow early administration of steroid 
therapy, which could be curative.

The timing of developing organising pneumonia after 
COVID-19 infection is not well established, but may be related 
to the severity of the initial COVID-19 infection. While one 
study showed that CT changes suggestive of organising pneu-
monia occur as early as 3 weeks after the onset of COVID-19 
infection,12 in severe COVID-19 infection, the diagnosis of 
organising pneumonia is often reached via CT scan at time of the 
initial COVID-19 infection.13 Organising pneumonia following 
severe COVID-19 infection also presents primarily with hypox-
aemia. A retrospective case–control study in Portugal found that 
the odds of developing organising pneumonia were 7.03 times 
higher if a patient still required supplemental oxygen on day 21 
of illness.14 However, following a mild COVID-19 infection, 
limited cases (table  1), including this case report, suggest that 
organising pneumonia presents in a delayed fashion instead. 
Delayed organising pneumonia typically presents 4–8 weeks 
after recovery following initial mild COVID-19 infection, with 
new onset of fever, cough, breathlessness and chest pain.

As to the aetiology of organising pneumonia, insults such as 
viral infection, toxic agents and medications have been estab-
lished to cause alveolar-epithelial injury leading to organising 
pneumonia.15 In immunocompromised hosts, it is believed 
that accelerated viral mutagenesis and changes within the spike 
protein contribute to prolonged viral shedding.16 While it is 
known that the median time from initial COVID-19 infection 
to SARS-CoV-2 PCR clearance is found to be longer in immu-
nocompromised population (20–22 days) compared with immu-
nocompetent population (16 days),17 its clinical significance is 
uncertain. We hypothesise that prolonged viral shedding phase 
may pose a risk of developing delayed organising pneumonia, 
especially in the immunocompromised population. Our patient 
was significantly immunocompromised, having recently received 
a dose of rituximab, which is known to deplete B cells and causes 
hypogammaglobulinaemia. Studies have also highlighted that 
patients on rituximab treatment tend to have prolonged viral 
shedding interval18 and poor antibody development against 
COVID-19 infection,19 as was also demonstrated in this case. 
At present, patients with chronic COVID-19 infection show 
a worse disease trajectory and higher mortality rate than the 
general population20; however, the pathogenesis and association 
between the immunocompromised status and risk of developing 
organising pneumonia require further study.

Figure 4  Chest X-ray repeated 3 months after glucocorticoid therapy 
showed significant improvement.
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With regard to treatment for organising pneumonia, the 
decision on whether to initiate glucocorticoid treatment is 
based on a case-to-case basis. In our case, the patient had 
persistent symptoms; hence, glucocorticoid therapy was 
initiated. Eighty-seven per cent of the patients who develop 
organising pneumonia from miscellaneous causes showed 
response to glucocorticoid therapy,21 and the duration of 
treatment varies from 6 to 12 months.22 Our patient had 
significant clinical improvement of symptoms within a few 
days of glucocorticoid treatment; however, the radiolog-
ical findings took 14 weeks for complete resolution. The 
timing for complete resolution of radiological findings of 
organising pneumonia was not clear; however, case reports, 
as shown in table 1, showed varying radiological responses 
from 6 weeks to 12 weeks.2 23

A multicentre and large case–control research, especially in the 
immunocompromised population, to study the risk factors of devel-
oping organising pneumonia following mild COVID-19 infection 
is warranted. Early consideration of transbronchoscopic biopsy to 
diagnose organising pneumonia in this population is recommended 
as the initial treatment (glucocorticoid therapy) is easily accessible 
and has promising response.

Learning points

	► Consider COVID-19-related organising pneumonia as a 
possible non-infectious cause of fever.

	► Organising pneumonia following mild COVID-19 infection 
may present in a delayed manner.

	► Immunocompromised health status may be a risk factor 
for developing delayed organising pneumonia after mild 
COVID-19 infection.

	► Treatment of organising pneumonia possibly requires a 
prolonged course of glucocorticoids to achieve clinical, 
biochemical and radiological improvement.
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