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Abstract: We report a case of primary pulmonary anaplastic lymphoma kinase-positive anaplastic large
cell lymphoma in a 38-year-old woman with a smoking and vaping history. The patient presented with
hypoxemia and a history of shortness of breath, cough, and intermittent fevers. Initial imaging and pleural
fluid studies suggested possible empyema. Despite being given antibiotics, her respiratory status continued
to deteriorate and she was put on extracorporeal membrane oxygenation. Repeat imaging showed
increased size of intrathoracic lymph nodes and perilymphatic pulmonary nodules. IV steroids were
initiated after bronchoalveolar lavage revealed lipophages suggestive of e-cigarette, or vaping, product
use-associated lung injury. A laboratory workup revealed no signs of rheumatologic disease, and negative
cultures ruled out a bacterial or fungal cause of the disease. Because of these laboratory results and
because the patient did not show clinical signs of improvement, a biopsy of the left lower lobe lymph node
was performed. The patient was diagnosed with anaplastic lymphoma kinase-positive anaplastic large cell
lymphoma based on the results of the biopsy. This case highlights the importance of suspecting pulmonary
lymphoma in patients with a history of B-symptoms and compatible imaging findings, despite its rarity.

Keywords: anaplastic large cell lymphoma, primary pulmonary lymphoma, non-Hodgkin lymphoma, e-
cigarette or vaping product use-associated lung injury (EVALI), pulmonary nodules

Key Points
e Primary pulmonary ALCL (anaplastic large
Case Presentation cell lymphoma) is a rare diagnosis with

38-year-old woman with a 25 pack-year
Asmoking history and 2 vyears of vaping

product use presented to an outside hospital
after experiencing fatigue, shortness of breath,
cough, and intermittent fevers for 3 weeks. She
was hypoxemic and tachycardiac on examination.
Computed tomography angiography (CTA) was
performed to exclude pulmonary embolism and
revealed a 4.5 cm right pleural effusion and
consolidations in the right middle and right lower
lobes, scattered sub-centimeter pulmonary

nonspecific presenting symptoms, but
compatible radiographic findings can help
number of differential

reduce the
considerations.
Early identification of a history of B-
symptoms can help guide appropriate
imaging, tissue sampling, and treatment.

nodules, and mildly enlarged thoracic lymph nodes
(Figure 1A, 1B). No pulmonary embolism was
identified.
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Abbreviations

ACE: angiotensin converting enzyme

ALK: anaplastic lymphoma kinase

ALCL: anaplastic large cell lymphoma

BAL: bronchoalveolar lavage

CHOEP: cyclophosphamide, doxorubicin,
etoposide, vincristine, and prednisone

CT: computed tomography

CTA: computed tomography angiography

ECMO: extracorporeal membrane
oxygenation

EVALI: e-cigarette, or vaping, product use-
associated lung injury

MALT: mucosa-associated lymphoid tissue
NHL: non-Hodgkin lymphoma

RF: rheumatoid factor

VATS: video-assisted thoracoscopic surgery

A laboratory workup revealed leukocytosis (21 500
WBC/uL [reference range, 4500-11 000 WBC/uL])
with left shift (greater than 94% neutrophils
[reference range, 40-60%]). The patient was also
revealed to be mildly anemic, with hemoglobin
levels of 10 g/dL (reference range, 12.1 to 15.1
g/dL).

The patient underwent thoracentesis, during
which 500 mL of exudative hemorrhagic fluid was
removed. Blood and pleural fluid cultures were
negative. The patient was started on broad-
spectrum antibiotics with a presumed diagnosis of
pneumonia. Video-assisted thoracoscopic surgery
(VATS) and decortication was attempted for
suspected empyema, but the procedure was
terminated early due to hemodynamic instability.
Twelve days after presenting to the outside
hospital, the patient was transferred to our
institution for higher level of care and possible
extracorporeal membrane oxygenation (ECMO)
due to progressive respiratory failure.

Repeat CT imaging of the patient’s chest revealed
an increase in the size of multi-station thoracic
lymph nodes, numerous new and enlarging
subcentimeter pulmonary nodules in a primarily
perilymphatic distribution, ill-defined ground-glass
attenuation and consolidative densities in both
lungs, small bilateral pleural effusions measuring
roughly 1 cm (Figure 2), and the enlargement of a
partially visualized spleen.

The patient was placed on ECMO 3 days after
transfer and continued to receive broad-spectrum
antibiotics. Samples collected with
bronchoalveolar lavage (BAL) demonstrated
positive cytology for lipophages (lipid laden
macrophages) on oil red O staining. Given her
history of vaping product use and a possible
diagnosis of e-cigarette, or vaping, product use-
associated lung injury (EVALI), the patient
received 500 mg of methylprednisolone once per
day for 3 days, followed by a tapering regimen.
Despite receiving broad spectrum antibiotics, the
patient continued to experience intermittent
fevers. Results from an extensive laboratory
workup, including atypical and fungal infection
serologies, repeat blood cultures, and BAL
cultures, remained negative. The patient’s
angiotensin converting enzyme (ACE) level was
within the reference range. A serology workup was
performed to rule out autoimmune disease, but
the only significant result was a low-level positive
rheumatoid factor (RF) of 16 (reference, < 14).
The patient had no signs or symptoms of
connective tissue disease.

Despite treatment with steroids, the thoracic
lymph nodes continued to enlarge, which was
suggestive of a neoplastic process. Bronchoscopy
was repeated to perform a biopsy of the left lower
lobe lymph node. Histologic and
immunohistochemical analyses revealed tumor
cells that were positive for CD30 and anaplastic
lymphoma kinase (ALK), features consistent with
a diagnosis of ALK-positive anaplastic large cell
lymphoma (ALCL) (ALK+ ALCL).?

The patient was started on her first cycle of
chemotherapy with cyclophosphamide,
doxorubicin, etoposide, vincristine, and
prednisone (CHOEP). Subsequent laboratory tests
and imaging revealed a decrease in the size of the
mediastinal lymph nodes and spleen as well as the
resolution or decrease of the pulmonary nodules
that were first identified at the time of
presentation.

Discussion
Lymphomas comprise approximately 5% of all
malignancies and are generally divided into
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Hodgkin’s lymphoma (HL), which consists of B-
cells and characteristic Reed-Sternberg cells, and
the more common non-Hodgkin lymphoma (NHL),
which can consist of B-cells, T-cells, or NK cells.?3
Lymphomas are further classified based on the
subtype of cell involved and the stage of
maturation.!

Pulmonary involvement of lymphoma is common
in systemic disease, whereas primary pulmonary
lymphoma is extremely rare and represents only
0.5% of primary lung neoplasms.* “Primary
pulmonary lymphoma represents a monoclonal
lymphoid proliferation affecting the lungs in a
patient with no detectable extrathoracic
lymphoma for at least 3 months after the initial
diagnosis.” Primary “lymphomas arising in the
lung are estimated to be less than 1% of all
lymphomas.”> The most common subtypes of
primary pulmonary lymphoma include extranodal
marginal zone lymphoma of mucosa-associated
lymphoid tissue (MALT) origin, diffuse large B-cell
lymphoma, and lymphomatoid granulomatosis.*
Radiographic features of primary pulmonary
lymphoma are variable and can include multiple
bilateral nodules or consolidations, a single nodule
or mass, cavitation, and/or peribronchovascular
infiltrates.*® HL is more often a cause of secondary
pulmonary lymphoma, with 85% of HL cases
having pulmonary involvement, compared to only
24% in NHL.® Radiographic features of secondary
lymphoma include pulmonary nodules,
lymphangitic spread, pleural effusion, and
intrathoracic lymphadenopathy.4

Anaplastic large cell lymphoma is an aggressive
form of non-Hodgkin Iymphoma with rapid
proliferation of mature T-cell lymphocytes termed
hallmark cells, which have unique horseshoe-
shaped nuclei and strong immunohistochemical
staining for CD30.1' ALCL is further divided into
several subtypes, the two most common of which
are defined by the expression or absence of
anaplastic lymphoma kinase, denoted as ALK+ or
ALK-, respectively. The primary organ of
involvement is not always identified. However,
being of T-cell lineage,!! the lymphoma is usually
of peripheral origin involving lymph nodes and
extranodal sites including skin, bone, soft tissues,
lung, and liver.'?

ALCL limited to the lungs without extrapulmonary
involvement, as in our case, is defined as primary

Figure 1. Computed Tomography (CT) Images of the Chest of
a 38-Year-Old Woman with Primary Pulmonary Anaplastic
Large Cell Lymphoma at the Time of Presentation.

CT of chest from the mediastinal window, axial view

(A) An axial CT image of the chest from the mediastinal
window demonstrates mildly enlarged mediastinal lymph
nodes (A, red arrow) and a moderate-sized right pleural
effusion, measuring 4.5 cm at the widest segment (A, red
star). (B) An axial CT image of the chest from the lung window
demonstrates subsegmental atelectasis of the right lower and
right middle lobes (B, yellow star).

pulmonary ALCL. This is an exceedingly rare
diagnosis with only a few cases described in the
literature. Reports describe similar imaging
findings as those encountered here: diffuse lung
nodularity, marked thickening of the
bronchovascular structures and interlobular
septae with mediastinal and hilar
lymphadenopathy, while others have reported a
more mass-like initial presentation.’-°
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Figure 2. Computed Tomography (CT) Images of the Chest
of a 38-Year-Old Woman with Primary Pulmonary Anaplastic
Large Cell Lymphoma 13 Days After Initial Imaging.

CT of chest from mediastinal window, axial view

(A) Axial CT imaging of the chest from the mediastinal window
demonstrates a significant increase in the size of intrathoracic
lymph nodes (A, red arrows) from the time of initial imaging
(Figure 1). (B) Axial CT imaging of the chest from the lung
window demonstrates numerous subcentimeter nodules and
micronodules with perilymphatic distribution (B, vyellow
arrows), and small bilateral pleural effusions (B, yellow stars).

A systematic review by Padhi et al'® analyzed 39
cases of pulmonary ALCL and found that 21 cases
involved endobronchial lesions and 18 cases
involved parenchymal lesions. Radiographic
findings were as follows: 25 cases with mass or
mass-like findings, 11 with nodular infiltrates, 15
with associated collapse/atelectasis, 6 with pleural
effusions, 3 with hilar and/or mediastinal
adenopathy, 1 with consolidation, 1 with a cavitary

lesion, and 1 with ground-glass opacities. The
three most common symptoms were fever, cough
with or without sputum production, and dyspnea.
Twenty-three cases (59%) had associated B-
symptoms, and, notably, 7 cases (17.9%) had
worsening dyspnea/respiratory failure.©
Consistent with the aforementioned reports, our
patient presented with a history of B-symptoms,
cough, and worsening respiratory failure.
Radiographic findings included pleural effusion,
nodular infiltrates, interlobular septal thickening,
and progressive intrathoracic lymphadenopathy.
Though the imaging features of this diagnosis are
nonspecific and tissue sampling is required, there
are several key imaging findings which are useful
in narrowing the differential considerations and in
guiding the clinician to the appropriate diagnostic
test. Recognizing the presence of nodular
peribronchovascular infiltrates and interlobular
septal thickening is crucial, as there are relatively
few possible causes other than ALCL, including
lymphoma, sarcoidosis, lymphanagitic
carcinomatosis, tuberculosis, and endemic
mycoses.!3 Disseminated mycotic infection was
the primary differential consideration given the
acute nature of the patient’s disease and the high
rate of coccidioidomycosis in the southwestern
United States, where she presented. This
diagnosis was appropriately excluded with
negative serologic markers and culture following
BAL, as were tuberculosis and the other endemic
mycoses. Sarcoidosis was also excluded due to the
rapid progression of disease and an ACE level
within normal limits.'#
The ALK+ subtype, defined by a t(2;5)(p23;g35)
translocation involving the ALK gene and the
nucleophosmin (NPM) gene, carries a more
favorable prognosis with 5-year survival reaching
70-90%.'! Interestingly, this type is far more
common in younger populations (mean [SD] age,
22 [10.8] years) and has a 3-fold male
predominance, making this case in a 38-year-old
woman even more unusual.l?1>
Patients usually present with advanced stage
disease (stage III or IV), so detecting ALCL and
beginning treatment quickly after presentation is
crucial for improving survival.'® Despite the rarity
of this diagnosis, the need for rapid identification
and treatment means that it is important that
primary pulmonary lymphoma remain a diagnostic
66
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consideration when the imaging features are
present and the clinical presentation supports the
diagnosis.

in her recovery and future health. We would also like to
acknowledge the healthcare professionals who provided care to
the patient.

Conclusion

This case report describes a 38-year-old woman
with a history of smoking and vaping who
presented with respiratory failure and was
ultimately diagnosed with ALK-positive anaplastic
large cell lymphoma (ALK+ ALCL) involving the
lungs and intrathoracic lymph nodes. While
primary pulmonary ALCL is a rare diagnosis with
nonspecific presenting symptoms, compatible
radiographic findings can help reduce the number
of differential considerations. It is important for
clinicians to recognize the key imaging features
and consider lymphoma in the differential
diagnosis of  nodular peribronchovascular
infiltrates and interlobular septal thickening.
Because this disease can progress rapidly, and
because patients often present with advanced
stage disease, early identification of a history of B-
symptoms can help guide appropriate diagnostic
interventions and treatment. Tissue sampling is
required for definitive diagnosis, and treatment
generally involves chemotherapy and/or radiation
therapy.
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