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SUMMARY
A 65- year- old woman who presented with a 
constellation of symptoms, including cough with 
haemoptysis, fever, chills and hypoxia along with weight 
loss, was found to have diffuse alveolar haemorrhage. 
After a myriad of investigations returned normal, an open 
lung biopsy was performed, which revealed the diagnosis 
to be subacute eosinophilic pneumonia. This is one of its 
kind of rare presentations where eosinophilic pneumonia 
presents as diffuse alveolar haemorrhage and has been 
reported only five times prior to this.

BACKGROUND
Eosinophilic pneumonia is a rare lung disease, 
which involves infiltration of eosinophils into the 
lungs. It is usually associated with tobacco smoking 
and infections. It frequently presents as a febrile 
illness with hypoxaemic respiratory failure, showing 
diffuse pulmonary opacities on imaging with eosin-
ophilia on bronchoalveolar lavage fluid analysis.1 
We present a rare case of eosinophilic pneumonia 
in a woman who presented with haemoptysis and 
hypoxaemic respiratory failure and found to have 
diffuse alveolar haemorrhage on evaluation. As per 
our literature review, diffuse alveolar haemorrhage 
associated with eosinophilic pneumonia has been 
reported only five other times.

CASE PRESENTATION
A 65- year- old woman, who was a former healthcare 
worker presented with a report of cough, haemop-
tysis, and fever with chills and night sweats. She had 
a history of obstructive sleep apnoea on continuous 
positive airway pressure (CPAP) with 2 L/min of 
oxygen at night, gastro- oesophageal reflux disease, 
previous exposure to tuberculosis with positive 
purified protein derivative (PPD), and untreated 
and mild intermittent asthma. She was having a dry 
cough for over a month, but 1 week prior to the 
presentation, she started having haemoptysis along 
with fever, chills and drenching night sweats. She 
had also experienced an unintentional weight loss 
of 9 kg over the past 6 months. Social history was 
significant for alcohol use of 2–4 beers a month, 
daily marijuana smoking and no tobacco use. She 
denied any recent travel, sick contacts, history of 
rheumatological disorders, Raynaud’s phenom-
enon, joint pain or haematuria. For her hobby, 
she would paint silk and was not using respirator 
protection. She also reported exposure to Jacquard 
dye set concentration where she accidentally 
put the dye set in her CPAP machine in place of 
distilled water. On initial physical examination, 

she had a blood pressure of 165/103 mm Hg, heart 
rate of 110 beats/min, a 24- hour max temperature 
of 39.1°C, respiratory rate of 24 breaths/min and 
oxygen saturation of 99% on ambient air. The 
patient was tachycardic with regular rhythm and no 
murmur heard, She also had scattered crackles in all 
lung fields with no wheezing or decreased breath 
sounds heard.

INVESTIGATIONS
A CT of the chest revealed diffuse, irregularly 
shaped nodular opacities with ground- glass opac-
ities and mediastinal lymphadenopathy (figures 1 
and 2). Her complete blood count on admission 
revealed an absolute eosinophil count of 0.2×109/L 
and a white blood count of 21.1×109/L. Her abso-
lute eosinophil count peaked at 0.8×10 9/L and 
then improved after treatment to 0.2×109/L. Due 
to previously positive PPD, the patient had three 
acid- fast smears which did not grow anything. An 
influenza swab, respiratory syncytial virus swab 
and respiratory viral PCR panel were all unre-
markable. Her Streptococcus pneumoniae urine 
antigen, Bordetella pertussis PCR and Legionella 
urine antigen were also negative. An erythrocyte 
sedimentation rate was elevated at 86 mm/hour 
and C reactive protein was also elevated at 272.5 
mg/L. Her cytoplasmic and perinuclear antineutro-
philic cytoplasmic antibody, glomerular basement 
membrane antibodies, and C3 and C4 comple-
ments were all negative. Her antinuclear antibody 
titre was 1:40 in a speckled pattern. The imaging 
also revealed multiple enlarged mediastinal and 
right perihilar lymph nodes, likely secondary to an 
infectious or inflammatory cause. Subsequently, a 
bronchoscopy was done with multiple bronchoal-
veolar lavages, which revealed increasingly bloody 
aliquots (figure 3). It also showed a nucleated cell 
count of 792/μL. A cell differential was unable 
to be performed due to increased degradation of 
cells. Histoplasma antigen, aspergillus antigen, 
herpes simplex PCR, varicella PCR and bronchial 
culture with Gram stain were all negative, which 
helped rule out further infectious causes. An open 
lung biopsy with pathology was performed, which 
subsequently revealed acute fibrinous and organ-
ising pneumonia with increased eosinophils and 
debris- laden macrophages consistent with subacute 
eosinophilic pneumonia (figures 4 and 5).

DIFFERENTIAL DIAGNOSIS
Cough with haemoptysis in the setting of systemic 
symptoms can be multifactorial. Given the hypox-
aemia on presentation, pulmonary embolism, heart 
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failure and pulmonary arteriovenous malformation are frequent 
causes to consider. But in our case, a normal cardiovascular 
examination along with CT of the chest showing no pulmonary 
embolism essentially ruled out these causes.

Mycobacterial infections, fungal infections and community- 
acquired pneumonia were also considered, but with negative 
acid- fast bacillus smears, negative QuantiFERON gold test 
and other respiratory cultures, common infectious causes were 
excluded. Airway diseases like bronchiectasis, broncholith, cystic 
fibrosis and a foreign body is associated with haemoptysis. In our 
case, these causes were ruled out early in the disease course with 
unremarkable history and negative imaging findings for these 
etiologies.

Malignancies, such as bronchoalveolar carcinoma, carcinoid 
tumour and metastatic tumours have been found to be a frequent 
cause of haemoptysis, especially in patients with underlying risk 
factors, such as smoking and age. Although, our patient did lose 
weight unintentionally, but given the fact that she was not a 
smoker and her CT scan revealed bilateral ground- glass opac-
ities, malignant causes were essentially low on the differential.

Autoimmune causes like Goodpasture syndrome, granulo-
matosis with polyangiitis, Behcet’s disease and systemic lupus 
erythematosus have been implicated in patients with fever and 
haemoptysis and long- standing cough. These were excluded 

with negative double- stranded DNA and other multiple auto-
immune panels.

TREATMENT
The patient was started on community- acquired pneumonia 
treatment, which included ceftriaxone and doxycycline. She 
then underwent an open lung biopsy, and pathology confirmed 
eosinophilic pneumonia in a subacute setting. Subsequently, she 
was started on 60 mg prednisone for 3 weeks, and then 40 mg 
for a week, and then further tapered down 5 mg each week until 
done. She had complete resolution of her symptoms following 
initiation of prednisone.

OUTCOME AND FOLLOW-UP
The patient had complete resolution of her symptoms and did 
not experience any more haemoptysis after starting steroids. 
Her shortness of breath had resolved over her hospital stay, 
and she tolerated the steroid taper well. A high- resolution CT 
scan was ordered for 6 months following her admission, to 
follow any possible lung fibrosis, which revealed near- complete 
resolution of previously seen extensive solid and ground- glass 
nodular opacities, which was suggestive of resolving infection 
or inflammation.

DISCUSSION
Eosinophilic pneumonia is a rare lung disease that involves acti-
vation of alveolar macrophages, which release cytokines that 
recruit eosinophils to the lung parenchyma.1 Patients commonly 
present with fever, dry cough and dyspnoea.1 It can present 

Figure 1 Coronal plane of CT of the chest. The image demonstrates 
diffuse ground- glass opacities involving both the lungs with a slight 
predominance of the upper lobes.

Figure 2 Axial plane CT of the chest. The image shows diffuse 
ground- glass opacities with no nodules or enlarged hilar adenopathy 
concerning for malignancy.

Figure 3 Bronchoalveolar lavage. Serial bronchoalveolar lavages 
showing increasingly bloody aliquots which is characteristic for diffuse 
alveolar haemorrhage.

Figure 4 Open lung biopsy. H&E stain of the lung at 200× 
magnification. The histopathological image shows acute fibrinous and 
organising pneumonia with increased eosinophils and debris- laden 
macrophages.
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as acute, subacute or chronic, and is generally brought on by 
an offending agent, such as smoking or an infection.1 It often 
requires an open lung biopsy for confirmation. Rarely, eosino-
philic pneumonia can cause direct damage and inflammation to 
the alveoli themselves, which may cause alveolar haemorrhage.2 3

Eosinophilic pneumonia is difficult to diagnose process. Its 
pathogenesis is not fully understood, but has been thought of 
as a type 1 hypersensitivity reaction with a foreign substance 
being exposed to alveolar macrophages.1 In order to diagnose, 
one must have an acute respiratory illness of less than or equal 
to 1 month, pulmonary infiltrates seen on CT or chest X- ray, 
pulmonary eosinophilia on bronchoalveolar lavage of greater 
than 25%, or lung biopsy demonstrating pathology for eosino-
philic pneumonia without a lung biopsy. The patient must also be 
absent from other pulmonary eosinophilic disease states, such as 
eosinophilic granulomatosis with polyangiitis.1 Imaging is often 
the first clue to an acute lung parenchymal process. A CT of the 
chest often shows bilateral airspace opacities, interlobular septal 
thickening, and bilateral ground- glass opacities. Bilateral pleural 
effusions are also commonly seen.4 In the COVID-19 era, the 
finding of bilateral pleural effusions in a patient with diffuse 
ground- glass opacities is helpful as patients with COVID-19 
rarely demonstrate bilateral pleural effusions on CT.5

In our patient, there were two potential causes of subacute 
eosinophilic pneumonia, the patient’s daily marijuana smoking 
along with her silk painting and exposure of Jacquard dye set in 
her CPAP machine. The Jacquard dye set contains both formal-
dehyde and methanol that could have certainly been irritants to 
the alveoli.6–8 Recreational marijuana smoking, although rare, 
has been known to cause eosinophilic pneumonia.9 10 Interest-
ingly, the patient had been a recreational user of marijuana for 
an extended period of time and had been using marijuana from 
the same source during that time. The cited cases for marijuana 
causing eosinophilic pneumonia show instances where marijuana 
was smoked for the first time, or a new source of marijuana was 
used for by an established marijuana smoker, but never in an 
established marijuana smoker with the same source during that 
time. This leads us to believe that the incident of using Jacquard 
dye set in her CPAP machine may have been the cause.

Our patient’s case is rare in that eosinophilic pneumonia was 
the cause of her haemoptysis and diffuse alveolar haemorrhage. 
To date, there are only five cited cases of eosinophilic pneu-
monia causing diffuse alveolar haemorrhage in the literature, 
and this would be the sixth.11–15 The pathophysiology in this 

is not well understood. It has been proposed that the eosino-
phils invade pulmonary basement membranes and vasculature 
directly, causing damage to the alveoli in the process.2 3 This 
process may be similar to the pathology of eosinophilic granu-
lomatosis with polyangiitis in that eosinophils from eosinophilic 
pneumonia damage the vasculature.16

Learning points

 ► Eosinophilic pneumonia is a rare lung disease often brought 
on by infection or smoking.

 ► The causes of diffuse alveolar haemorrhage are broad, and 
eosinophilic pneumonia causing it has only occurred five 
other times.

 ► Open lung biopsy is often required for the diagnosis of 
eosinophilic pneumonia.
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Figure 5 Open lung biopsy. H&E stain at 400× magnification. The 
image shows areas of organising pneumonia with eosinophils in 
abundance.
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