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Abstract

BACKGROUND

Pulmonary lymphomatoid granulomatosis (PLG) is a lymphoproliferative disease
associated with Epstein-Barr viral infection occurring mainly in adults and rarely
in children. It is characterized by multiple pulmonary nodules. Its diagnosis
depends on lung biopsy findings. Most patients are immunodeficient, and it
commonly presents in children undergoing chemotherapy for leukemia. We
report the case of a child with PLG caused by a mutation in the macrophage-
expressed gene 1 (MPEG1), suggesting possible PLG occurrence in children
undergoing treatment for pulmonary nodular lesions.

CASE SUMMARY

This study reports a case of PLG without apparent immunodeficiency, suggesting
the possibility of this disease occurrence during the treatment of pulmonary
nodular lesions in children. Initially, the cause was assumed to be an atypical
pathogen. Following conventional anti-infective treatment, chest computed
tomography findings revealed that there were still multiple nodules in the lungs.
Additionally, the patient was found to be infected with the Epstein-Barr virus.
Histopathological examination of the resected lung revealed lymphoproliferative
lesions with necrosis. Small lymphocytes, plasma cells, and histiocytes were
observed in the background, although Reed-Sternberg cells were absent. Immuno-
histochemical staining [CD20(+), CD30(+), and CD3(+)] and EBV-encoded small
RNA1/2 in situ hybridization of small lymphocytes revealed approximately 200
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cells/high-power field. Whole exon sequencing of the patient revealed a mutation in the MPEGI.
The patient was eventually diagnosed with PLG and transferred to the Department of Pediatric
Oncology for bone marrow transplantation.

CONCLUSION
As PLG is rare and fatal, it should be suspected in clinical settings when treatment of initial
diagnosis is ineffective.

Key Words: Pulmonary lymphomatoid granulomatosis; Child; Epstein-Barr virus; Lymphoproliferative
disease; Leukemia; Case report;

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Pulmonary lymphomatoid granulomatosis is a rare but potentially fatal disease, especially in
children. Based on the difficulty of diagnosis, the pulmonologist must have a high index of suspicion.
Attention must be paid to histopathology and chest imaging findings. Furthermore, in our case, we found
exome sequencing to reveal a pathogenic, pure heterozygous variant of macrophage-expressed gene 1
(NM_001039396: ¢.946C>T; p.P316S). No similar mutations have been reported in patients with PLG.
Electronic bronchoscopy revealed many white nodules on the mucosa of the left and right main bronchi. It
is necessary to consider genetic screening and the clinical application of electronic bronchoscopy.

Citation: Yao JW, Qiu L, Liang P, Liu HM, Chen LN. Pulmonary lymphomatoid granulomatosis in a 4-year-old
girl: A case report. World J Clin Cases 2022; 10(16): 5380-5386

URL.: https://www.wjgnet.com/2307-8960/full/v10/i116/5380.htm

DOI: https://dx.doi.org/10.12998/wjcc.v10.i16.5380

INTRODUCTION

Pulmonary lymphomatoid granulomatosis (PLG) is a rare lymphoproliferative disease associated with
Epstein-Barr virus (EBV) infection. It commonly affects adults aged 30-50 years. The clinical manifest-
ations are usually non-specific, occasionally presenting with pulmonary nodular lesions[1,2]. PLG is
rarely observed in children. Herein, we present a case of a child diagnosed with PLG following a lung
biopsy. This report aims to improve the clinical understanding of PLG in children.

CASE PRESENTATION

Chief complaints
A 4-year-old girl was hospitalized because of a 50-d history of pallor.

History of present illness
Four days before admission, the child developed intermittent fever (1-2 times per day; maximum
temperature, 38.5 °C), accompanied by paroxysmal cough and sore throat.

History of past illness

The patient had no history of hemoptysis, hematemesis, hematuria, or hematochezia. She had a history
of chronic diarrhea, which was unresolved despite a diet of deep hydrolyzed milk powder. Routine
blood examination revealed severe anemia. Emergency infusion of leukocyte suspension (1.5 U) and
mezlocillin-sulbactam antibiotics were administered.

Personal and family history
Birth and developmental history were unremarkable.

Physical examination

Physical examination at admission revealed normal vital signs (temperature, 36.5 °C; pulse rate, 119
beats/min; respiratory rate, 33 cycles/min; blood pressure, 98/64 mmHg; and oxygen saturation, 98%
in room air) and a body weight of 13.5 kg. She had pallor and clubbing. Rhonchi were noted in both
lung fields. The liver was palpable, 5 cm below the costal margin, with blunt edges. Other physical
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examination findings were unremarkable.

Laboratory examinations

Complete blood cell count showed normal total and differential white blood cell counts;, decreased
hemoglobin level (5 g/dL), normal mean corpuscular volume (94.3 fL), mean corpuscular hemoglobin
(28.4 pg) values, and increased reticulocyte count (4.98%). The platelet count and C-reactive protein
levels were normal. The direct and indirect antiglobulin tests and isopropanol tests were negative. The
serum glucose-6-phosphate dehydrogenase, folic acid, and vitamin B12 levels were normal. The serum
ferritin and iron levels were normal. She was tested negative for thalassemia. Bone marrow aspiration
showed granulocytosis and abnormal lymphocytes (3.5%).

Microbiological identification of the causative agent

Microbiologic examination for antigens of seven respiratory pathogens (influenza A, influenza B,
respiratory syncytial virus, adenovirus, and parainfluenza 1, 2, and 3), Mycoplasma pneumoniae IgM and
total antibody, and chlamydia IgM antibody were all negative. The serum fungal G, GM tests, and T-
SPOT test were normal. The serum anti-EBV capsid antigen IgM (> 160.0 U/mL) and IgG (> 750.00
U/mL) were positive; anti-EBV early antigen IgG was also positive (> 150.00 U/mL). The quantity of
EBV DNA was significantly high (5.14 x 10°copies/mL). Humoral immunity, IgG subclasses, T
lymphocytes, B lymphocytes, and natural killer cells were all within the normal ranges.

Exome sequencing

Exome sequencing revealed a pathogenic, pure heterozygous variant of macrophage-expressed gene 1 (
MPEG1) (NM_001039396: c.946C>T; p.P316S). Both parents of the patient were genotypically hetero-
zygous. Electronic bronchoscopy revealed many white nodules on the mucosa of the left and right main
bronchi, left upper and lower lobe bronchi, and right upper and middle lobe bronchi, as well as mild
hemorrhage in the posterior basal segment of the left lower lobe (Figure 1). Escherichia coli producing
extended-spectrum f-lactamases were cultured in the bronchoalveolar lavage fluid. Histopathological
examination of the resected lung revealed lymphoproliferative lesions with necrosis. The proliferative
and infiltrating lymphocytes were moderately sized with round nuclei and occasional nucleoli. Mitosis
and infiltration of the blood vessels by these cells were noted. Small lymphocytes, plasma cells, and
histiocytes were observed in the background, although Reed-Sternberg cells were absent. Immunohisto-
chemical staining [CD20(+), CD30(+), and CD3(+)] and EBV-encoded small RNA1/2 in situ hybrid-
ization (ISH) of small lymphocytes revealed approximately 200 cells/high-power field (Figure 2).

Imaging examinations

Chest computed tomography (CT) findings revealed multiple lower lobe nodules and shadows,
multiple bilateral hilar and mediastinal lymph node enlargement, mild left pleural effusion, and
bilateral pleural thickening (Figure 3A).

FINAL DIAGNOSIS

The patient was eventually diagnosed with PLG and transferred to the Department of Pediatric
Oncology for further treatment.

TREATMENT

After admission, the patient was treated with imipenem-cilastatin and acyclovir antiviral therapy.
However, the cough persisted, and chest CT findings showed no significant shrinkage of the pulmonary
nodules even 1 mo after treatment (Figure 3B). Suspecting a possible lung tumor, we performed
thoracoscopic wedge resection of the lower lobe of the left lung with pleural adhesion cauterization and
lung biopsy for histopathological determination (Figure 4).

OUTCOME AND FOLLOW-UP

The patient was transferred to the Department of Pediatric Oncology. She was prescribed a
chemotherapy regimen of prednisone, vincristine, and cyclophosphamide. Then, she received bone
marrow transplantation. She remained relatively well throughout the treatment without immune
deficiency or new infections.
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Figure 1 White nodules in trachea and the left main bronchus are observed (arrow). The mucosa of the posterior basal segment of the left lower lobe
is pale, and mild hemorrhage in the posterior basal segment of the left lower lobe (arrowhead) is observed.

*
DOI: 10.12998/wijcc.

Figure 2 Lymphoproliferative lesions with necrosis. A: The proliferated and infiltrated lymphocytes are moderately large, the nucleus is round, and some
nucleoli can be observed (HE x 100); B: Cells infiltrating blood vessels can be observed (HE x 200); C: Small lymphocytes, plasma cells, and histiocytes are
observed in the background, (HE x 400).

DISCUSSION

Liebow et al[2] first identified PLG. Besides multiple lung nodules, some patients with PLG may present
with cough, dyspnea, chest pain, subcutaneous nodules, weight loss, and nervous system involvement
(ataxia, hearing impairment, and dysarthria). Others may present with extrapulmonary involvement,
such as those of the skin and nerves. PLG was renamed as mature B-cell tumor in 2016[3,4,5].

At present, the diagnosis of PLG is primarily based on histological findings of the lung tissue
showing the "triad" of pleomorphic lymphocyte infiltration with necrosis, infiltration of lymphocytes in
the arterial and venous walls, and EBV-positive B cells confirmed by ISH. In this case, lung
histopathology showed moderate-sized infiltrating cells, lymphoid tissue hyperplasia with necrosis, and
small lymphocytes, plasma cells, and histiocytes in the background. A variable number of CD20-
positive B cells existed in the background of CD3-positive small lymphocytes and were EBER1/2-ISH-
positive, thus, meeting the diagnostic criteria for PLG. Histologically, PLG is graded according to the
proportion of EBV-positive large B lymphocytes determined by EBER: Grade 1 Lesion is composed of
scattered EBV-positive cells without necrosis; Grade 2 Lesions include an increased number of large B
cells and some necrosis; and Grade 3 Lesions consist mainly of many virus-positive cells with extensive
necrosis[1,3,4]. This case was classified as Grade 3 because the lesion comprised many EBV-positive
cells.

EBV belongs to the y subfamily of herpesvirus. The EBV genome is a linear double-stranded DNA
molecule, a prototype virus of the genus of lymphofollicular viruses. In vitro, all y herpesviruses can
replicate in lymphoid cells, although only some can replicate lytically in epithelial cells and fibroblasts.
Primate B lymphocyte infection usually leads to latent infection, characterized by the persistence of the
viral genome and the expression of a series of limited latent gene products, thus, promoting the
transformation process and helping to drive cell proliferation[6]. The cleavage-associated gene of EBV
has a significant homology with the human genome, and some genes have significant homology with
human B-cell leukemia/Lymphoma 2. This gene is involved in the apoptosis of tissue B cells and other
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Figure 3 Chest computed tomography. A: Multiple nodules and mass shadows (arrows) are observed in the lower lobe of the right and left lungs, and
significant bilateral lymphadenopathy in the hilum and mediastinum is visible; B: Multiple nodules and mass shadows are almost unchanged in the lower lobe of the
right and left lungs (arrowhead) after anti-infective treatment. Bilateral hilar, mediastinal, and axillary lymphadenopathy is noted.

DOI: 10.12998/wjcc.v10.i16.5380 Copyright ©The Author(s) 2022.

Figure 4 Thoracoscopic wedge resection of left lower lung. A small amount of yellowish effusion, pleural thickening, fascicular adhesion between the
lower lobe of the left lung and pleura, and a hard mass with unclear boundaries in the basal segment of the lower lobe of the left lung are observed in the pleural
cavity.

lymphocytes. In patients with congenital or acquired immunodeficiency, B cells infected by EBV easily
undergo tumorigenic transformation[7,8]. EBV is believed to play an important role in driving PLG. It is
speculated that host immune deficiency leads to abnormal clearance response to EBV, consequently
leading to abnormal lymphoid tissue proliferation and apoptosis inhibition. This results in a large
number of leukocytes infiltrating the blood vessels, followed by injury and tissue destruction[9].
Approximately half of the PLG cases in children are found in those undergoing treatment for leukemia.
Some adult PLG cases are reportedly related to the use of certain drugs (methotrexate and imatinib)
that, when withdrawn, lead to the disease resolution[10].

The MPEGI is an ancient postnatal animal protein that belongs to the pore-forming protein of the
membrane attack complex/perforin (MACPF) branch of the MACPF/cholesterol-dependent cytolytic
cellulose superfamily. The MACPF functions in human immunity and development. The MPEG1
facilitates the entry of numerous antimicrobial effectors into cells, including proteases, reactive oxygen
and nitrogen species, and bactericidal peptides, and mediates the harsh acidic environment of
phagosomes[11]. No case of MPEG1 mutations have been reported in patients with PLG. However, one
study found this mutation in diffuse large B-cell lymphoma. Notably, a series of genetic mutations co-
exist with MYD88, including PRDM]1, all of which occur at a high frequency in the MCD subtype, as
defined by Schmitz et al[12], which promote nuclear factor-«B activation in a B-cell receptor-dependent
manner. These findings confirm that MYD88 alone is insufficient to drive the malignant transformation
of B cells and may induce lymphoma with other genetic events.
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There are few reported cases of PLG in children, including a literature review of 49 published
pediatric cases of PLG[13]. The affected patients were usually immunodeficient, and only one case
reported hemolytic anemia.

Mild or severe PLG on chest CT usually shows well- or ill-defined bilateral pulmonary nodules
mainly located in the lower lung fields. The nodules vary in size (usually 1 cm-2 cm in diameter) and
are mostly related to interstitial lung diseases. Nodules are usually distributed along with the
bronchovascular bundles or interlobular septa, possibly because of the tendency of lymphocytes to
infiltrate the subintimal area of blood vessels. The size of the nodules can fluctuate gradually, and some
of the nodules can be matted, in consistency with our observation. Bronchoscopy also revealed many
small white nodules of different sizes in the bronchial lumen. Other cases also reported pleural effusion
and hilar lymph node enlargement in patients with PLG. Diffuse ground-glass degeneration is
uncommon and may be caused by peri-focal hemorrhage or pneumonia[14-17], which is consistent with
bronchoscopic observation of the hemorrhage in the basal segment of the lower left lung lobe in this
case.

The natural course of PLG varies greatly from spontaneous regression to death. The overall prognosis
of PLG is poor, with a high mortality rate (60%-90%) within 5 years. Currently, the main treatments for
patients with PLG are similar to those for non-Hodgkin’s lymphoma, including the use of rituximab to
eliminate B cells. In previous reports, some patients received hematopoietic stem cell transplantation,
and most were also treated with corticosteroids. According to the different grades of PLG, patients in
advanced stages are more likely to receive treatment combined with immunochemotherapy, while low-
grade lesions can be treated with interferon-a[13,18].

CONCLUSION

In conclusion, PLG is a rare but potentially fatal disease in children. Children usually present with
diffuse pulmonary nodules. Owing to the difficulty of diagnosis using clinical data and chest imaging,
histopathology and chest imaging findings should be closely examined. In clinical settings, when the
initial diagnosis is pneumonia and the treatment is ineffective, PLG should be considered.
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