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Background: Chronic rhinosinusitis with nasal polyps
(CRSwNP) is a chronic nasal and sinonasal inflammatory
disease. Recently, resident memory B (BRM) cells have been
identified in the lungs, although not in the sinonasal mucosa.
Objective: Our aim was to characterize memory B-cell
phenotypes with regard to patients with CRSWNP and identify
BRM cells in both normal sinonosal mucosa and samples from
patients with CRSwNP.

Methods: CD19* B cells were isolated from patients with
CRSwNP and analyzed using flow cytometry and
immunohistochemistry.

Results: Although BRM cells were found in the normal sinonasal
mucosa, their numbers and frequencies tended to be limited. These
findings were confirmed on the basis of immunohistochemical
analyses indicating an upregulation of CD69/CD45RB in tissue
sections from patients with CRSwNP, although not in normal
sinonasal mucosa. Accordingly, BRM cells were established to be
enriched in the nasal polyps isolated from patients with CRSwNP.
Conclusion: Our findings in this study reveal that BRM cells can
be detected in normal sinonasal mucosa, although they are
significantly enriched in nasal polyps derived from patients with
CRSwNP. These findings can contribute to gaining a more
comprehensive understanding of the immune reactions
associated with CRSwWNP and facilitate the identification of
potential therapeutic targets, such as anti-B-cell therapy. (J
Allergy Clin Immunol Global 2025;4:100349.)
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INTRODUCTION

Chronic rhinosinusitis with nasal polyps (CRSwNP) is a
chronic nasal and sinonasal inflammatory disease characterized
by symptoms that include nasal obstruction, nasal discharge, and
olfactory disturbance, which can persist for more than 12 weeks."
Although the pathophysiology of CRSwNP is heterogeneous and
remains incompletely elucidated,” it has been suggested that im-
mune reactions orchestrated by the adaptive and innate immune
systems originating from epithelial cells mount responses target-
ing exogenous antigenic stimuli.> Moreover, the findings of pre-
vious studies have provided evidence indicating alterations in
the naive/memory phenotype of B-cell populations isolated
from nasal polyps.’

Recently, resident memory B (BRM) cells have been identified
in the lungs of mice subsequent to influenza infection,” as well as
in human barrier tissues, including the lungs, skin, intestines, and
female reproductive tract.” The BRM cells isolated from human
lung tissues are characterized by the surface markers
CD27"IgD"CD69 "CD45RB"CD38°CD83",  with  variable
CD45RB expression being detected in other barrier tissues (those
of the skin, gut, and female reproductive tract).7 In addition to
these markers, PD-L2 and CD80 are upregulated in BRM cells.®
The primary function of BRM cells is defense against pathogens
following an initial infection,” and given that the human nasal mu-
cosa is the primary site of antigen encounter, it is assumed that
BRM cells would be distributed in the sinonasal mucosa. We
accordingly hypothesized that production of BRM cells would in-
crease in patients with CRSwNP.

RESULTS AND DISCUSSION

The key mediators of allergic reactions include B cells,’ and to
evaluate the B-cell phenotype, we isolated CD19™ B cells from
normal sinonasal mucosa during surgical procedures for concha
bullosa or inverted papilloma removal (control group [n = 4])
as well as from sinonasal mucosa of patients with CRSwNP
(n = 7), the characteristics of which are shown in Table E1 (see
the Online Repository at www.jaci-global.org). In addition,
PBMCs were isolated from the same patients. The study protocol
was approved by the institutional review board of Jikei University
School of Medicine (approval no. 33-407(11032)). The study
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FIG 1. BRM cells were detected in normal sinonasal mucosa and further enriched in chronic rhinosinusitis
with nasal polyps. A, Schematic illustration of the study. B, Frequency of CD19" B cells in digested normal
sinonasal mucosa and tissue from patients with CRSWNP (n = 4 samples of normal sinonasal mucosa and
n = 5 samples from patients with CRSwWNP). Digested normal sinonasal mucosa and sinonasal mucosa from
patients with CRSwWNP were analyzed by flow cytometry. C, Naive/memory phenotype of B cells. D,
CD69"CD45RB expression in memory B cells. E, Representative dot plots of memory B cells isolated
from normal sinonasal mucosa and sinonasal mucosa from patients with CRSwNP. F, Characteristics of
CD69"CD45RB™ BRM cells isolated from nasal polyps. Brown-Forsythe ANOVA followed by the Dunnett

T3 multiple comparisons post hoc test. *P < .05; **P < .01.
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FIG 2. CD69"CD45RB™ BRM cells detected in patients with CRSNP are characterized by a high expression of
PD-L2. A, Immunohistochemistry of normal sinonasal mucosa and sinonasal mucosa from patients with
CRSwNP analyzed by fluorescent microscopy. Upper column, CRSwWNP; lower column, normal sinonasal
mucosa (control). B, BRM cells magnetically isolated from patients with CRSwNP and PBMCs were analyzed
using flow cytometry. C, Representative dot plots of memory B cells isolated from CRSwNP and PBMCs with
regard to CD69 and PD-L2. *P < .05; **P < .01. Brown-Forsythe ANOVA followed by the Dunnett T3 multiple

comparisons post hoc test.

subjects consisted of individuals aged 18 years or older who had
undergone endoscopic sinus surgery between June 2022 and
March 2023. Written consent was obtained from all subjects,
who had been verbally informed regarding the nature of the study.
The diagnosis of CRSWNP' and surgical indications were deter-
mined using endoscopic and computed tomography

examinations, which confirmed the failure of conservative treat-
ments to achieve healing. Nasal polyp score was evaluated unilat-
erally on a scale of 0 to 4 points (0-8 points bilaterally),” whereas
computed tomography score was assessed unilaterally on a scale
of 0 to 12 points (0-24 points bilaterally).” For both assessments, a
score of 0 indicated the absence of lesions. A definitive diagnosis
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was established on the basis of postoperative pathologic examina-
tion. Control tissue samples were collected from normal sinonasal
mucosa during surgical procedures for concha bullosa or inverted
papilloma removal, and whole blood samples were collected at
the time of surgery. The criteria for exclusion of patients included
a history of systemic steroid use within 1 month before surgery,
use of immunosuppressive medications, application of biologic
agents within 6 months before surgery, and ongoing treatment
for malignancy.

Flow cytometric immunophenotyping identified CD19" B
cells in both control individuals and patients with CRSwNP; the
analysis revealed no significant increase in frequency of CD19™
B cells in patients with CRSwNP (Fig 1, A and B and see Fig
El in the Online Repository at www.jaci-global.org). Further-
more, in both the controls and the patients with CRSwNP,
compared with PBMCs, the CD19" B cells isolated from tissue
were found to have shifted to a memory phenotype to the same
extent (Fig 1, C), thus indicating that memory B cells are enriched
in the sinonasal mucosa of both control individuals and patients.

Interestingly, the frequency of CD69™ B cells was higher in the
nasal polyps than in the normal sinonasal mucosa and PBMCs
isolated from the same patients with CRSwNP (Fig 1, D), whereas
we detected a comparable frequency of CD69" B cells in the
PBMC:s isolated from the controls and patients with CRSwNP.
Although we detected no reduction in CD45RB™ expression in
memory B cells isolated from PBMCs and nasal polyps, expres-
sion was reduced in the normal sinonasal mucosa versus in the
PBMCs isolated from the same controls (Fig 1, D). Furthermore,
CD69 "CD45RB™ memory B cells were identified in normal
sinonasal mucosa, and the frequency of these cells was found
to be significantly higher in nasal polyps (Fig 1, E). In
addition, the numbers of BRM cells (defined as
CD38 CD83 CD69 " CD45RB™ memory B cells) isolated from
normal sinonasal mucosa and PBMCs were higher than the
numbers in the nasal polyps isolated from those same donors
(Fig 1, F). Although BRM cells were found in the normal sino-
nasal mucosa, their numbers and frequencies tended to be limited.
These findings were confirmed on the basis of immunohistochem-
ical analyses indicating an upregulation of CD69/CD45RB in tis-
sue sections from patients with CRSwNP, although not in normal
sinonasal mucosa (Fig 2, A). Accordingly, BRM cells were estab-
lished to be enriched in the nasal polyps isolated from patients
with CRSwNP.

To further delineate the properties of BRM cells, naive B cells
(IgD+CD19+) and memory B cells (IgD7CD19+) were isolated
by using magnetic separation (Fig 2, B and see Fig E2 in the On-
line Repository at www.jaci-global.org). Memory B cells ex-
tracted from nasal polyps were found to have a phenotype
characterized by high levels of CD69, CD80, and PD-L2 and
low levels of CD73 (Fig 2, C), which is consistent with the previ-
ously described typical characteristics of BRM cells isolated from
the lungs.

Our findings in this study reveal that BRM cells can be detected
in normal sinonasal mucosa, although they are significantly
enriched in nasal polyps derived from patients with CRSwNP.
These results can contribute to gaining a more comprehensive
understanding of the immune reactions associated with CRSwNP
and facilitate the identification of potential therapeutic targets,
such as anti—B-cell therapy. A limitation of this study is that we
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were unable to recruit patients with CRSwNP with aspirin
hypersensitivity owing to the relatively low frequency of the
disease (affecting approximately 10% of patients with
CRSWNP).'” Accordingly, further studies focusing on patients
with CRSwNP and aspirin hypersensitivity would be beneficial
from the standpoint of discovery of potential therapeutic targets,
including anti-IgE antibodies.''

Moreover, the presence of BRM cells in normal sinonasal
mucosa indicates that nasal vaccination might provide protection
against pathogens, including the influenza virus. According to
previous literature on BRM cells in the lung, these cells are
responsible for local antibody production against Streptococcus
pneumococcus and influenza virus.™' Given that these pathogens
are also potentially present in the nasal mucosa, further studies to
identify target pathogens in the nasal mucosa are warranted.
Further studies are warranted to characterize the mucosal immune
system in greater depth and thereby facilitate the development of
therapeutic interventions for CRSwNP.
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Clinical implications: BRM cells are significantly enriched in
patients with CRSwNP. Our findings will facilitate achieving a

better understanding of the immune reactions associated with
CRSwNP and identifying potential therapeutic targets.
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