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Figure 1. (A) Coronal chest computed tomography images that demonstrated nodular infiltrates more
prominent toward the lung bases in a 28-year-old woman with a 3-month history of dyspnea and a
nonproductive cough. (B) Histological sections from video-assisted thoracic surgery biopsy demonstrated
nodular lymphoid hyperplasia with follicles centered on small airways and areas of organizing pneumonia.
Immunostains demonstrated follicles composed of CD31 T cells surrounding a center grouping of CD201

B cells (320 magnification). Insets represent serial immunostains of a lymphoid follicle in the lower
magnification section (3200 magnification). (C) One month after administration of azathioprine and rituximab,
findings on coronal computed tomography images were dramatically improved. H&E=hematoxylin and eosin.

A 28-year-old woman with a medical his-
tory significant for Kabuki syndrome with
associated hyper-IgM syndrome/common
variable immunodeficiency presented with
a 3-month history of dyspnea, pleuritic
pain, and nonproductive cough. Imaging
demonstrated nodular infiltrates increas-
ing toward the lung bases (Figure 1A).
Bronchoscopy with lavage and transbron-
chial biopsies was performed to evaluate
for an infectious or inflammatory etiology;
however, results were unrevealing, and no
infectious etiology was identified. Therefore,
she underwent a video-assisted thoracic
surgery biopsy that demonstrated nodular
lymphoid hyperplasia with follicles centered
on small airways and areas of organizing
pneumonia (Figure 1B). Immunostains dem-
onstrated follicles composed of CD31 T
cells and CD201 B cells (Figure 1B) and
no morphologic evidence of lymphoma or
plasma cell neoplasm. Results were consis-
tent with bronchus-associated lymphoid
tissue (BALT). High-dose steroids were ad-
ministered without resolution of symptoms
or radiographic findings. A report of effec-
tive responses with rituximab and azathi-
oprine in patients with common variable
immunodeficiency who had a similar
inflammatory lung process containing

tertiary lymphoid structures, granulomas, and organizing pneumonia has been published (1). After four doses of rituximab (weekly),
together with the initiation of azathioprine, her symptoms and radiographic findings improved (Figure 1C).

BALT is a type of tertiary lymphoid tissue first termed by Bienenstock in 1973 (2) and described as a follicular-like aggregation of
lymphoid and structural cells at airway bifurcations (3). Tertiary lymphoid tissues differ from primary (e.g., thymus or bone marrow)
and secondary (e.g., lymph node or spleen) lymphoid tissues (3). Tertiary lymphoid tissue develops ectopically and predominately at
mucosa sites and can be initiated either by autoimmunity or chronic inflammation (for review, see Reference 3). BALT formation in
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humans is rarely seen after age 20 years in normal conditions (4). Patients with hyper-IgM syndrome or common variable immu-
nodeficiency have a propensity to develop lymphoid hyperplasia (5). Kabuki syndrome caused by mutations in MLL2, a trithorax
group methyltransferase, has not been reported, to our knowledge, to elicit BALT formation (6). n
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