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Case Presentation: The patient was a middle-aged housewife who had been using the household spray for a long time, and the main 
symptoms were cough and sputum production. Chest CT showed lobar ground-glass opacities (GGOs) with small patchy consolidation 
in the right middle lobe (RML), specifically, lung tissue pathology showed a large number of foamy cells and scattered multinucleated 
giant cells. The patient received empirical anti-infective treatment, but no clinical improvement was observed. Laboratory tests, 
including smears and cultures of sputum, blood and bronchoalveolar lavage fluid (BALF), did not provide clear evidence for 
pathogenic microorganisms. Therefore, the presumptive diagnosis was exogenous LP (ExLP). After 28 days of prednisone treatment, 
her symptoms improved, but 2 months later, she presented with a worsening cough, and the GGOs had progressed into lobar 
consolidation. Transbronchial lung biopsy (TBLB) culture showed mycobacterium tuberculosis (MTB), and lung tissue pathology 
showed granulomatous inflammation. After anti-tuberculosis treatment, the consolidation in the right middle lobe was gradually 
absorbed, along with a considerable symptom improvement. The final diagnosis of the patient was MTB infection with an endogenous 
lipoid pneumonia (EnLP)-like presentation.
Conclusion: The current case highlights that the MTB infection should be considered when pathology shows LP accompanied by 
scattered multinucleated giant cells.
Keywords: mycobacterium infection, aetiology, pathological diagnosis

Background
Lipoid pneumonia (LP) is an uncommon pulmonary disease that is manifested by the accumulation of lipid within the 
lungs, it can be further categorized into exogenous LP (ExLP)/endogenous LP (EnLP), according to the origin of the 
pathogenic lipid.1 ExLP is related to the aspiration of oil-based substances such as animal fats, mineral oils, petroleum 
jelly, etc.2 On the other hand, EnLP could be a consequence of various diseases such as obstructive pulmonary disease, 
pulmonary infection, lung tumour, disorders of lipid metabolism and so on.3 Owing to atypical clinical symptoms and 
imaging manifestations, LP is commonly misdiagnosed or delayed-diagnosed.4 Currently, LP-like presentation of 
mycobacterium tuberculosis (MTB) infection is seldom described in the literature. Here, we report the diagnosis and 
treatment of a rare case of post-primary tuberculosis (PPTB) which was pathologically diagnosed as LP.

Case Presentation
A 59-year-old woman complained of productive cough without fever since April 2018. She is a housewife and has no 
history of diabetes and smoking. She had undergone routine blood examinations in another hospital, which showed no 
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significant abnormality. The initial diagnosis was a pulmonary infection. Her cough and sputum production, although 
attenuated, persisted despite receiving 15 days of treatment with ceftriaxone and tazobactam. The patient then received 
combined administration of amoxicillin and metronidazole for 4 weeks, after which the chest computed tomography (CT) 
showed that reticulations were superimposed on lobar ground-glass opacities (GGOs), accompanied by small patchy 
consolidation in the right middle lobe (RML) (Figure 1A). Since then, she had not received any treatment, despite 
suffering from occasional coughing.

The patient was admitted to our department in November 2018 because of a worsening cough. She was afebrile with 
a respiratory rate of 20 breaths per minute, heart rate of 72 beats per minute, blood pressure of 135/84 mmHg, oxygen 
saturation of 97% on room air, and BMI of 23 kg/m2. The breath sounds were clear, and no rales were heard during the 
auscultation of both lungs. No heart murmur was heard. Laboratory test results were all normal, including routine blood, 
urine and stool examinations and serum CRP, fasting blood glucose, PCT, tumour markers and HIV test. The opacities in 
RML were almost unchanged in comparison to previous imaging. Smears and cultures of sputum, blood and bronch-
oalveolar lavage fluid (BALF) for bacteria, fungi and acid-fast bacillus were all negative. Histopathology of the 
specimens obtained by transbronchial lung biopsy (TBLB) showed a large number of foamy cells and cholesterol clefts 
in alveolar spaces with scattered multinucleated giant cells, and multifocal lymphocyte infiltration with fibrotic prolif-
eration in the interstitial space (Figure 1B). Upon further questioning, the patient admitted that she used household spray 
and hair spray frequently. Collectively, the patient’s clinical history, imaging features, laboratory test results, histopathol-
ogy as well as the lack of evidence for pulmonary infection led to the presumptive diagnosis of ExLP. The patient was 
instructed to stop using household spray and hair spray (withdrawal from lipid exposure) and treated with oral prednisone 
at a dose of 30 mg/day for 15 days, after which the dose was reduced to 15 mg/day for 7 days, and tapered to 
discontinuation within the following 6 days. Her symptoms improved progressively, so she was discharged and followed 
up in our outpatient clinic.

In early April 2019, she presented to our hospital again because of rough coughing accompanied by a lot of yellow 
sticky sputum. Chest CT showed that GGOs had progressed into lobar consolidation with air bronchogram in RML 
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Figure 1 (A) Lung window of chest CT scan showed lobar GGOs with scattered small patchy consolidation in the right middle lobe (RML). (B) Histopathology showed 
a mass of foamy cells (blue arrows) and cholesterol clefts (red arrows) in alveolar spaces, scattered multinucleated giant cells (green arrows) and multifocal lymphocyte 
infiltration in the bronchial wall and interstitial space, accompanied by fibrotic proliferation (H&E Stain 100× Magnification). (C) The chest CT showed lobar consolidation 
with air bronchogram in RML. (D) A large number of foamy cells (blue arrows) filled in alveoli (H&E Stain 100× Magnification). (E) Granulomatous lesions were scattered in 
the interstitial space (H&E Stain 100×Magnification), where multinucleated giant cells (green arrows) were surrounded by lymphocytes (yellow arrows). (F) After anti- 
tuberculosis treatment for 4 months, the opacities in RML were nearly absorbed.
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(Figure 1C). Routine blood, urine and stool examinations, liver and kidney function tests, serum PCT tests and 
coagulation function studies did not show abnormalities. The interferon-gamma release assay test was negative. Serum 
high-sensitivity C-reactive protein (hs-CRP) concentration and erythrocyte sedimentation rate (ESR) were both elevated 
at 12.32mg/L and 71mm/h, respectively. The pathogenic examinations were all negative, including sputum and BALF 
smears for acid-fast bacilli; sputum, BALF and blood cultures for bacteria and fungi; (1,3)-β-D-glucan (G test) and 
Galactomannan (GM test) tests of BALF. Through next-generation sequencing of blood and BALF for pathogen 
discovery, no clinically significant pathogenic microorganisms were found. Histopathology of the specimens obtained 
by TBLB still revealed a large number of foamy cells filled in alveoli, accompanied by granulomatous lesions scattered 
in the interstitial space (Figure 1D and E), no caseous necrosis was found. The tissue samples obtained by TBLB were 
cultured for bacteria, fungi, and acid-fast bacilli. Fortunately, the presence of MTB was confirmed on the 25th day of 
lung tissue culture.

Then she was transferred to a specialized TB hospital and received quadruple therapy with isoniazid, rifampin, 
pyrazinamide and ethambutol for 3 months, followed by isoniazid and rifampicin. Her symptoms gradually relieved as 
treatment progressed. After 4 months of treatment, chest CT showed that the lung opacities had been absorbed almost 
completely (Figure 1F). The patient returned to her normal lifestyle and no longer suffered from symptoms associated 
with the use of household spray/hair spray. Satisfactory therapeutic results have been achieved, which confirmed 
a diagnosis of MTB infection.

Discussion and Conclusion
LP is a rare chronic reactive inflammation that results from the accumulation of lipids within the alveolar spaces.1 As for 
ExLP, when lipids are sucked into the alveolar cavities, they are emulsified and subsequently swallowed by alveolar 
macrophages.5 Since these cells cannot metabolize fatty substances, their deaths could result in the repeated intra- 
alveolar release of lipids,6 which may culminate in giant cell granulomatous response, chronic inflammatory response, as 
well as alveolar and interstitial fibrosis.7 The pathophysiological mechanisms of EnLP are more complicated and might 
involve continuous epithelial cell secretion, cell disruption, vascular leakage, and chronic hypoxia, among others.7

According to the duration of exposure, ExLP can be categorized into acute and chronic forms: the acute form is very 
rare, it may have severe clinical manifestations, such as fever and hemoptysis; the symptoms of the chronic form are 
typically insidious, and some patients are even asymptomatic.8 In contrast, EnLP might provoke non-specific symptoms 
that vary in severity, such as cough, expectoration, and dyspnea.9

The patient in our case displayed imaging manifestations of LP including GGOs, pulmonary consolidation and “spun 
glass” appearance, which lack specificity and resembled many other pulmonary diseases.7 For instance, GGOs were 
preliminary used to describe pulmonary alveolar proteinosis,10 however, it is also observed in diffuse lung diseases that 
affect alveoli or interstitium, such as pneumonia, pulmonary oedema and diffuse pulmonary haemorrhage.11 In light of 
this, pathology was necessary for a definite diagnosis. Microscopically, the patient’s TBLB specimens displayed an 
accumulation of lipids and foamy cells (lipid-laden macrophages) in alveoli, which were typical characteristics of LP.7

After confirmation of LP, it is imperative to further determine whether it is ExLP or EnLP. The diagnosis of ExLP 
requires a clear history of lipid inhalation.8 To diagnose EnLP, it is important to find the etiological factors. Our patient 
was presumptively diagnosed as having ExLP, given the prolonged usage of household spray/hair spray and the absence 
of evidence of infection. Although her symptoms were relieved after corticosteroid treatment, an infective respiratory 
exacerbation was found after 2 months. Upon further examinations, a diagnosis of MTB infection was proposed, 
considering the following clinical features:

(i) In addition to previously observed typical features of LP, histopathology first showed giant cell granulomatous 
inflammation. Granulomatous lesions can be caused by LP itself,12 but it is also common in a variety of 
infectious diseases.13 Such histopathological alteration, when combined with a large number of foamy cells, 
might suggest infection with EnLP-like presentation, especially when conventional anti-infective therapy fails.

(ii) The MTB infection was finally confirmed based on the patient’s TBLB specimens. Previously, she underwent 
repeated pathogenic examinations, however, none of the results was positive for MTB, which might be ascribed 
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to the relatively low MTB loads when the patient was immunocompetent. Although she achieved transient 
symptom relief after corticosteroid treatment, the resulting reduction in overall immunity, which facilitates the 
reproduction of microorganisms, might render MTB more detectable. This could account for the presence of 
MTB at her last pathogenic examination. Therefore, despite the confirmation of LP, corticosteroids should be 
used with great caution when the aetiology was unclear.

(iii) We found that the GGOs of the patient had progressed into lobar consolidation. In the context of EnLP, infectious 
lesions are surrounded by lung tissues that have been consolidated by non-infectious inflammation, which 
prevents the microorganisms, to some extent, from spreading.14 This might explain that, in the current case, 
multiple CT scans were performed over a prolonged length of time, but almost no progression or deterioration of 
the GGOs was observed until the corticosteroid was applied.

As expected, the patient achieved a satisfactory clinical outcome after anti-tuberculosis treatment. The preceding 
evidence indicates that we encountered a rare case of post-primary TB (PPTB) which was pathologically diagnosed as 
LP. In primary infection, although the majority of MTBs were eliminated by an ongoing immune response, a few 
survivors might fall into dormancy, waiting for the opportunity to start multiplying rapidly again, which caused PPTB 
after several decades.15 In immunocompetent individuals, PPTB begins with the accumulation of foamy macrophages in 
alveoli, such phenomenon could be attributed to the host immune response against MTB, during which the release of 
gamma interferon could facilitate the generation of foamy macrophages.16 These suggest a very close association 
between LP and the early stage of PPTB.

Although 90% of PPTB can heal spontaneously, the remaining 10% will eventually develop into caseous 
pneumonia.15 Hence, once the diagnosis of MTB infection is established, anti-tuberculosis treatment should be 
performed in time.

Our patient has a clinical course similar to a previously described 37-year-old woman with progressive pleural 
effusion and semi-turbid exudative lymph dominant fluid,17 although that case was further complicated by comorbidities 
such as rheumatoid arthritis and cytomegalovirus infection: the patient was initially tested negative for MTB infection; 
corticosteroid treatment only achieved a short-term remission, before the subsequent symptom aggravation.

There are some limitations in our study. Firstly, GeneXpert (cartridge based nucleic acid amplification test), 
a technique recommended for patients suspected of having either pulmonary or extrapulmonary MTB infection, was 
not used in this study. Second, although nutrition status has an essential role in combat against TB,18 we did not perform 
a nutritional evaluation for our patient. Third, this study did not provide strong evidence suggesting a causal relationship 
between MTB infection and EnLP.

In summary, this case underscored that when empirical anti-infective treatments fail in patients who display LP-like 
clinical manifestations accompanied by scattered multinucleated giant cells, the possibility of PPTB should be 
considered.

Abbreviations
PPTB, post-primary tuberculosis; LP, lipoid pneumonia; GGOs, lobar ground-glass opacities; RML, right middle lobe; 
BALF, bronchoalveolar lavage fluid; ExLP, exogenous lipoid pneumonia; TBLB, transbronchial lung biopsy; MTB, 
mycobacterium tuberculosis; EnLP, endogenous lipoid pneumonia.
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