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Abstract

Bronchoalveolar Lavage (BAL) is a diagnostic tool that pro-
vides pathological and microbiological diagnosis of lower respira-
tory tract lesions. BAL return may sometimes be of a different
color, giving insight into the underlying disease process. Here, we
present two cases of yellow BAL fluid with distinct etiologies.
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Introduction

Bronchoalveolar Lavage (BAL) is a technique to sample cel-
lular or acellular components of lower airways, providing signifi-
cant insights into the pathological processes affecting the lower
respiratory tract. The appearance and analysis of BAL fluid can
reveal crucial information regarding infectious and inflammatory
conditions within the lungs.! BAL may be diagnostic for Diffuse
Alveolar Hemorrhage (DAH), which shows sequential hemor-
rhagic aliquot return, and Pulmonary Alveolar Proteinosis (PAP),
which shows a milky white return.! Yellow BAL fluid often sig-
nals the presence of pus, suggesting an underlying infection or sig-
nificant inflammation, and necessitates comprehensive microbio-
logical and cytological evaluation.’

The current study aims to illustrate the diagnostic challenges
and considerations when encountering yellow BAL fluid in the
clinical setting.

Case Report

Case 1

A 19-year-old male presented with complaints of dry cough,
sporadic right-sided chest pain, and lethargy for two months. The
patient’s medical history was unremarkable for fever, weight loss,
or night sweats. The patient’s laboratory tests were unremarkable
except for the Erythrocyte Sedimentation Rate (ESR), which was
significantly elevated (ESR-80 mm/hr). Contrast-Enhanced
Computed Tomography (CECT) of the thorax highlighted consol-
idation in the posterior segment of the right upper lobe (Figure
la). BAL yielded a yellow fluid on every successive return (Figure
1b). The cytological examination revealed abundant neutrophils
and macrophages, but atypical cells were absent. Gram and KOH
stains were negative, and the Acid-Fast Bacilli (AFB) stain
showed the presence of acid-fast bacilli. Cartridge-Based Nucleic
Acid Amplification Testing (CBNAAT) showed Mycobacterium
tuberculosis (MTB) detected high, and rifampicin resistance was
not detected. Aerobic and fungal cultures were negative. The
patient was diagnosed with pulmonary tuberculosis and was initi-
ated on Anti-Tubercular Therapy (ATT) under the National
Tuberculosis Elimination Programme® (NTEP) and showed clini-
cal and radiological response to therapy.

Case 2

A 13-year-old female was hospitalized due to fever, dry cough,
and dyspnea modified Medical Research Council (mMRC) grade 2
for two weeks. Laboratory investigations were unremarkable,
except Complete Blood Counts (CBC) showed a total leukocyte
count of 24000/cu mm (4000-10000/ccu mm) and raised procalci-
tonin levels 13 ng/mL (<0.05 ng/ml). CECT of the thorax revealed
bulky necrotic mediastinal lymph nodes bilateral hilar and subcari-
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nal region, the largest measuring 2.8 cm in the long axis at the sub-
carinal region, multiple solid nodules in the superior segment of
bilateral lower lobes along with Ground Glass Opacities (GGOs),
the largest nodule measuring 3 ¢cm in diameter in the superior seg-
ment of right lower lobe areas of GGO were also seen in the right
middle and lingular lobe (Figure- 2a, 2b). BAL from the superior
segment of the right lower lobe produced a yellow fluid on every
successive return (Figure 2¢). The cytological examination revealed
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numerous neutrophils, but there was no evidence of malignancy.
AFB and KOH stains were negative, and the gram stain showed the
presence of grape-like cocci-shaped cells. CBNAAT showed that
MTB were not detected. AFB and fungal cultures were negative.
The culture of the BAL fluid showed the presence of yellowish
colonies of Methicillin-Resistant Staphylococcus aureus (MRSA)
on blood agar. The patient did not have any comorbidities, and there
was no history of- hospitalization in the past, lung or renal disease,

Figure 1. a) Black thick arrow shows right upper lobe consolidation; b) the picture shows golden yellow Bronchoalveolar Lavage (BAL)

fluid.

Figure: 2¢

Figure 1. a) (Red thin arrow) showing necrotic mediastinal lymphadenopathy; b) (red thick arrow) showing right lower lobe nodule of
size 3 cm with multiple nodules along with Ground Glass Opacity (GGO) in bilateral lungs; c) golden yellow Bronchoalveolar Lavage
(BAL) fluid; d) chest X-ray of the patient after 2 weeks showing resolution.
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drug abuse, or history of immunosuppressive therapy. The serology
for Human Immunodeficiency Virus (HIV) was non-reactive,
echocardiography of the heart did not show any evidence of infec-
tive endocarditis. The diagnosis of MRSA pneumonia was made,
and she was treated with linezolid 600 mg for 7 days; a significant
radiological response was seen in chest radiography done after 2
weeks (Figure 2d).

Discussion

These cases highlight that yellow BAL fluid can arise from
various etiologies, even in young patients without underlying
comorbid conditions. While both patients presented with yellow
BAL fluid, the underlying causes were distinct. Both cases in the
present study had an infectious etiology for yellow BAL fluid.

The literature suggests the cause of the yellow-colored BAL
fluid is the profound exudation of plasma fluid into alveoli.* The
present cases had high cell counts. One had numerous neutrophils
and macrophages, and the other had predominantly neutrophils.

The systematic review of the literature on yellow BAL yielded
results in two broad categories: Infectious and Inflammatory.
Infectious causes are due to bacterial pneumonia,’ cystic fibrosis,
invasive or allergic broncho-pulmonary aspergillosis, histoplasmo-
sis or coccidioidomycosis, and Strongyloides leading to
eosinophilic pneumonia.® Inflammatory causes are hypersensitivi-
ty pneumonitis,® aspiration pneumonitis, chronic bronchitis, lung
cancer causing obstruction leading to secondary infection, crypto-
genic organizing pneumonia,* lipoid pneumonia, eosinophilic
pneumonia,’® diffuse alveolar hemorrhage.” Hemorrhage into the
alveolar spaces might initially appear red or pink, but after a peri-
od, blood breakdown products can give a yellowish hue.” Among
inflammatory causes, eosinophilic pneumonia is more commonly
associated with yellow BAL due to the high amount of
eosinophilic cationic proteins in BAL fluid.”#

A case series published by Contou et al.'” showed that three
patients with sickle cell disease admitted for acute chest syndrome
with severe respiratory failure requiring mechanical ventilation
had yellowish BAL fluid. The cell count of the BAL fluid showed
30% macrophages and was positive for oil red O stain, indicating
fat embolism. However, in the present cases, the BAL fluid of the
first case had numerous neutrophils and macrophages, and the sec-
ond case had neutrophilic exudate.
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Conclusions

In conclusion, the diagnostic approach to yellow BAL fluid
must be comprehensive and systematic, considering various poten-
tial causes. Despite the common appearance of the BAL fluid, the
underlying causes - tuberculosis in one patient and bacterial pneu-
monia in the other - highlight the diverse etiologies that can present
similarly. The above cases highlight that detailed diagnostic
workup for BAL samples, including microbiological, cytological,
and imaging studies, are required to confirm the diagnosis.
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