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A 30-year-old man presented to our emergency depart-
ment with left-sided chest pain. His medical history 
included irritable bowel syndrome, recurrent sinusitis 

and persistent symptoms of dry mouth, which started after a 
remote tonsillectomy. He had also had a 5 kg weight loss over the 
preceding year, which he attributed to dietary modifications. The 
patient was originally from Poland, but had been living in Toronto 
as a student for most of the past 2 years. He was a lifelong non-
smoker, rarely drank alcohol and did not use any recreational 
drugs or electronic cigarettes. About 2 weeks before presentation, 
at a medical facility in Poland, pneumonia was diagnosed based 
on findings from chest radiography and computed tomography 
(CT). He was treated with clarithromycin for 14 days. An echo
cardiogram at that time had shown a small pericardial effusion.

Ongoing symptoms of chest pain and dyspnea led to several 
emergency department visits and hospital admissions from 
August to November 2020 (Figure 1). Initially, presumed pericard
itis secondary to pneumonia was diagnosed on the basis of the 
positional and pleuritic nature of the chest pain, and he was 
treated with high-dose ibuprofen and colchicine. The persistence 
of his symptoms led to multiple subsequent chest radiographs 
and CT scans. Although these ruled out pulmonary embolism, 
they showed persistent bilateral consolidations, nodules and 
ground-glass opacities in the right middle lobe, right lower lobe 
and left lower lobe of the lung that were largely unchanged over 
time (Figure 2 and Figure 3).

Before the patient was first admitted to our hospital, he was 
prescribed amoxicillin for 7 days for nonresolving pneumonia. 
Subsequently, we obtained bronchoalveolar lavage results from 
a bronchoscopy done in Poland that showed growth of Pseudo-
monas aeruginosa and Serratia marcescens. We therefore broad-
ened antimicrobial coverage to ciprofloxacin for 14 days, which 
resulted in reduced dyspnea but no change in the patient’s chest 
pain. Throughout these encounters, the patient’s highest 
recorded temperature was 39.6ºC, his respiratory rate was 
28 breaths/minute and he never required supplemental oxygen. 
His fever and tachypnea resolved before discharge. His blood 
work was unremarkable except for a mild normocytic anemia, 
including negative autoantibody tests for Sjögren syndrome and 
other connective tissue diseases.

We performed a repeat bronchoscopy with bronchoalveolar 
lavage, which showed yellow mucoid secretions arising from the 
right lung. Cytopathology was normal and cultures showed only 
commensal flora with no evidence of other bacteria, acid-fast 
bacilli, fungi or viruses, including SARS-CoV-2. We also con
sidered connective tissue disease in the differential diagnosis, 
but all investigations for autoimmune diseases were unremark-
able. After a multidisciplinary team discussion of his case, the 
patient underwent a CT-guided transthoracic lung biopsy and 
was discharged home. One week later, he returned to the emer-
gency department with recurrent fever and a new patchy left 
lower lobe opacity that we treated with a 6-week course of 
amoxicillin–clavulanic acid. Pulmonary function tests done 
4 weeks after the lung biopsy showed a mild restrictive pattern 
(total lung capacity 79% predicted, forced vital capacity 58% pre-
dicted, diffusion capacity 83% predicted).

Pathology results from the lung biopsy showed an amor-
phous acellular substance with a foreign-body giant cell reac-
tion, but further identification was not possible (Figure 4). Fur-
ther staining excluded amyloid, mucin, calcium, fungus and 
acid-fast bacilli. This prompted us to take a detailed history of 
environmental exposures to vaping liquids, silica, asbestos, 
talc and numerous other organic and inorganic materials. The 
patient denied all of these exposures. However, he disclosed 
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Key points
•	 Nonresolving pneumonia has been defined as pneumonia with 

an absence of clinical improvement, clinical worsening or 
absence of radiographic resolution within 12 weeks after 
adequate antibiotic therapy.

•	 Exogenous lipoid pneumonia is a rare cause of nonresolving 
pneumonia, but should be considered in the differential 
diagnosis.

•	 A thorough exposure history, including inhalation or 
aspiration of fatty substances, helps to diagnose exogenous 
lipoid pneumonia.

•	 Treatment of superimposed bacterial infections with antibiotics 
may provide temporary symptomatic improvement.
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that he had been swishing and spitting flax seed oil for the past 
12 years to help with the symptoms of dry mouth that he had 
been experiencing since his tonsillectomy. Recently, he 
noticed that he had been coughing after this process. He also 

reported use of a nasal decongestant of natural sesame oil for 
the past 2 years to help with his sinusitis. Given this exposure 
history and consistency with the pathology results, we diag-
nosed exogenous lipoid pneumonia and counselled the patient 
to stop the antibiotics and oil products. When we reassessed 
him 3 months later, he reported that he was feeling better and 
less tired, but that he still had dyspnea on exertion. Pulmonary 
function tests showed improvements in his lung volumes, with 
a total lung capacity of 6.88 L (86% predicted), forced vital 
capacity of 4.31 L (70% predicted) and diffusion capacity of 
87% predicted.

Figure 3: Computed tomography scan of the patient’s chest showing a 
nodule with surrounding ground-glass opacity in the right lower lobe 
(short arrow) and consolidation in the left lower lobe (long arrow).

Figure 2: Posterior–anterior view chest radiograph from a 30-year-old 
man, showing air space opacities in the right lower lobe (long arrow) and 
adjacent to the left heart border (short arrow).
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Figure 1: Timeline of medical encounters. Note: CT = computed tomography.



Pr
ac

ti
ce

E1570	 CMAJ  |  October 12, 2021  |  Volume 193  |  Issue 40	

Discussion

We present a case of a 30-year-old man with nonresolving 
pneumonia. Besides radiographic findings, his blood work and 
physical examination were largely normal, leading to a diag-
nostic challenge and difficulty assessing treatment response. 
Our patient was initially suspected to have undertreated bac
terial pneumonia caused by P.  aeruginosa and S.  marcescens 
that were not susceptible to clarithromycin and amoxicillin. 
However, subsequent treatment with ciprofloxacin should have 
provided adequate coverage for these organisms, assuming 
favourable susceptibility profiles. The history of P.  aeruginosa 
and S. marcescens cultured from bronchoscopy in Poland is sur-
prising as these are generally nosocomial respiratory infec-
tions.1,2 The patient did not have risk factors for community-
acquired pneumonia with P. aeruginosa or other gram-negative 
bacteria, such as pulmonary disease or previous hospital 
admission, antibiotic use3 or oral steroid use.

Nonresolving pneumonia has been defined as an absence of 
clinical improvement, clinical worsening or absence of radio-
graphic resolution within 12 weeks after adequate antibiotic 
therapy of a pulmonary infection with associated infiltrates.4 
Patient characteristics associated with slowly resolving pneumo-
nia include increased age, smoking, chronic illness, bacteremia, 
multilobar pneumonia and persistent fever or leukocytosis.5 Our 
patient, a young, relatively healthy nonsmoker, did not have 
these risk factors when he was initially treated for community-
acquired pneumonia. Therefore, his prolonged course of illness 
was unexpected and required further investigation for alterna-
tive causes of his nonresolving pneumonia.

The differential diagnosis for nonresolving pneumonia 
includes difficult-to-treat infectious causes, as well as noninfec-
tious causes, such as inflammatory and malignant diseases 
(Box 1).5,6 Given that the patient did not have any manifestations 
of extrapulmonary disease, did not have a history of cystic fibro-
sis or asthma, and did not have peripheral eosinophilia, leukocy-
tosis or a history of pneumonitis-inducing drug exposure, many 
of these diagnoses were unlikely. 

A thorough clinical history is key; had our patient’s lipid 
exposures been identified earlier, he might have avoided a lung 
biopsy and some of his emergency department visits and hospi-
talizations. Bronchoscopy may be particularly beneficial to inves-
tigate a specific diagnosis in patients with nonresolving pneumo-
nia who are younger than 55 years, nonsmokers, with multilobar 
pneumonia and longer duration of symptoms,7 which was the 
case in our patient. Although his second bronchoscopy was non-
diagnostic, it ruled out many potential causes and showed clear-
ance of P. aeruginosa and S. marcescens.

Lipoid pneumonia is a rare cause of nonresolving pneumonia. 
It is classified as endogenous (when caused by lipids from lung 
tissue broken down by obstructive or inflammatory processes) or 
exogenous (when caused by inhaled or aspirated oily sub-
stances) and may be further classified as an acute or chronic pro-
cess.8 Acute exogenous lipoid pneumonia occurs with aspiration 
of a large quantity of material, and chronic exogenous lipoid 
pneumonia occurs with repeated episodes of aspiration or inha-
lation.8 There have been reports of exogenous lipoid pneumonia 
from aspiration or inhalation of sesame oil.9 On the basis of our 
patient’s reported exposure history, he was likely chronically 
aspirating or inhaling flaxseed and sesame oil.

The pathophysiology of exogenous lipoid pneumonia involves 
the aspirated or inhaled fatty substance reaching the lung alveoli, 
where it is engulfed by macrophages.10 The macrophages eventu-
ally die and release the oil, resulting in inflammation, giant cell 
granulomatous reaction and fibrosis.10 The typical symptoms 
associated with acute exogenous lipoid pneumonia include 

Figure 4: Lung biopsy pathology showing an amorphous, acellular and 
nonpolarizable substance with a foreign-body giant cell reaction. The 
amorphous substance is located inside intracytoplasmic vacuoles and 
appears as irregular sheets (arrows).

Box 1: Differential diagnosis of nonresolving 
pneumonia5,6

Infectious
•	 Undertreated bacterial pneumonia

•	 Resistant or virulent organism

•	 Unusual bacteria (Mycobacterium tuberculosis, atypical 
mycobacteria, Nocardia, Actinomyces)

•	 Nonbacterial organism (Blastomyces, Histoplasma, Coccidioides)

•	 Abscess

Noninfectious
•	 Acute or chronic eosinophilic pneumonia

•	 Sarcoidosis

•	 Hypersensitivity pneumonitis

•	 Cryptogenic organizing pneumonia

•	 Allergic bronchopulmonary aspergillosis

•	 Granulomatosis with polyangiitis

•	 Eosinophilic granulomatosis with polyangiitis

•	 Drug-induced pneumonitis

•	 Pulmonary hemorrhage

•	 Exogenous lipoid pneumonia

Malignant
•	 Lymphoma

•	 Bronchogenic carcinoma
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cough, dyspnea and fever; chronic exogenous lipoid pneumonia 
may be asymptomatic or present with cough or dyspnea, and less 
commonly presents with fever, weight loss, chest pain and 
hemoptysis.8 Radiographic findings are variable. Acute exogenous 
lipoid pneumonia may present as bilateral segmental, lobar 
ground-glass or consolidative opacities in the middle and lower 
lobes.8 Computed tomography scans may show areas of fat den-
sity (i.e., low Hounsfield units); however, this may be obscured by 
superimposed inflammation.8 Chronic exogenous lipoid pneumo-
nia presents similarly, but is more typically segmental in the 
lower lobes, with a peribronchovascular distribution.8 Oil red O 
staining may show lipids on bronchoalveolar lavage pathology.10 
Treatment involves stopping use of the fatty substance; some 
case reports suggest that corticosteroids may also be helpful, 
depending on the severity of the pneumonia. Remission usually 
occurs within weeks in mild cases, but more severe cases may 
result in lung fibrosis and ongoing respiratory symptoms.9

Overall, our patient’s history, symptoms and radiographic 
findings were consistent with exogenous lipoid pneumonia. He 
likely experienced a superimposed secondary bacterial infection. 
We have reported this adverse event in the context of use of a 
marketed product, sesame oil nasal spray, to the Natural Products 
Directorate of Health Canada.

Conclusion
Exogenous lipoid pneumonia is a rare cause of nonresolving 
pneumonia and may present with a superimposed bacterial 
infection. Our case highlights the importance of taking a detailed 
history that includes exposure to fatty or oily substances, par
ticularly when inhaled or applied to the nasopharynx or orophar-
ynx, as part of the work-up for nonresolving pneumonia.
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The section Cases presents brief case reports that convey clear, 
practical lessons. Preference is given to common presentations of 
important rare conditions, and important unusual presentations of 
common problems. Articles start with a case presentation 
(500 words maximum), and a discussion of the underlying condition 
follows (1000 words maximum). Visual elements (e.g., tables of the 
differential diagnosis, clinical features or diagnostic approach) are 
encouraged. Consent from patients for publication of their story is a 
necessity. See information for authors at www.cmaj.ca.


