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The pragmatic role of nasal cytology: a point-of-care testing
to implement precision medicine in clinical practice

El papel pragmatico de la citologia nasal: una prueba en el
punto de atencién para implementar la medicina de precision
en la practica clinica

Matteo Gelardi," Massimo Landi,2 Giorgio Ciprandi®

Abstract

Background: Precision medicine is an up-to-date strategy aimed at individualizing precise
pathophysiological mechanisms. Thus, precision medicine is the basis for personalized medicine,
inasmuch as it seeks to define the most appropriate treatment for each patient. Nasal cytology
requires only an optical microscope, stains, glasses, and nasal cytology curettes. The procedure
may last very few minutes using quick staining and, therefore, it can be considered a reliable point-
of-care test in the office setting.

Methods: Cross-sectional study that included 5030 outpatients with nasal disorders: 2612 males
and 2418 females, with a mean age of 36.8 + 17.1 years, who were attended to within a 5-year
period. The patients were subdivided according to skin prick-test and nasal cytology results into
subjects with allergic rhinitis or non-allergic rhinitis. Cellular forms were further subdivided based
on their cytotype: NARNE (> 50% of neutrophils with absence of spores and bacteria); NARES (>
20% of eosinophils); NARMA (> 10% of mast cells); and NARESMA (> 20% of eosinophils and >
10% of mast cells).

Results: 453 subjects (9%) had negative nasal cytology, 1056 (21%) had allergic rhinitis, 538
(10.7%) had NARES, 493 (9.8%) had nasal polyposis, 251 (5%) had rhinosinusitis, 221 (4.4%) had
NARESMA 201 (4%) had infectious rhinitis, 131 (2.6%) had NARMA, 89 (1.8%) had NARNE, with
the remaining subjects having a miscellaneous inflammatory/infectious profile.

Conclusions: Nasal cytology provides quick information about phenotype and endotype and can
be repeated during follow-up to assess post-treatment changes.
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Resumen

Antecedentes: La medicina de precision es una estrategia actualizada que apunta a individualizar
los mecanismos fisiopatoldgicos precisos. Entonces, la medicina de precision es la base de la
medicina personalizada, como definir el tratamiento apropiado en cada paciente. La citologia
nasal solo necesita un microscopio optico, tinturas, gafas y curetas. El procedimiento puede durar
muy pocos minutos usando tincidn rapida, por lo tanto, se puede considerar una prueba confiable
en el punto de atencién en el consultorio.

Métodos: Estudio transversal que incluyé 5030 pacientes ambulatorios con trastornos nasales:
2612 hombres y 2418 mujeres, edad promedio de 36.8 + 17.1 afios, quienes fueron atendidos en un
periodo de cinco afios. Los pacientes se subdividieron conforme a la prueba cutanea y la citologia
nasal en sujetos con rinitis alérgica y con rinitis no alérgica. Las formas celulares se subdividieron en
funcion del citotipo: rinitis no alérgica con predominio de infiltracion eosinofilica (NARNE, neutrofilos
> 50 % con esporas y bacterias ausentes); rinitis no alérgica con eosindfilos (NARES, eosindfilos >
20%); rinitis no alérgica con predominio de infiltrado de mastocitos (NARMA, mastocitos > 10 %) y
rinitis no alérgica con eosindfilos y mastocitos (NARESMA, eosindfilos > 20 % y mastocitos > 10 %).
Resultados: 453 (9 %) sujetos tuvieron citologia negativa a nasal, 1056 (21 %) rinitis alérgica, 538
(10.7%) NARES, 493 (9.8%) poliposis nasal, 251 (5%) rinosinusitis, 221 (4.4%) NARESMA, 201
(4%) rinitis infecciosa; 131 (2.6%) NARMA y 89 (1.8%) NARNE; los sujetos restantes tenian un
perfil inflamatorio-infeccioso miscelaneo.

Conclusiones: La citologia nasal proporciona informacioén rapida sobre el fenotipo y endotipo y

puede repetirse en el seguimiento para evaluar los cambios posteriores al tratamiento.
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Abreviaturas y siglas

AR, allergic rhinitis

MGG, May-Grunwald Giemsa

NAR, non-allergic rhinitis

NARES, non-allergic rhinitis with eosinophils

NARESMA, non-allergic rhinitis with eosinophils and
mast cells

Background
Rhinitis is an “umbrella” term that encompasses
several types of rhinitis that are very different be-
tween each other. However, the word rhinitis im-
plies the concept of inflammation. According to
the definition provided by the Oxford Dictionary,
inflammation is a localized physical condition in
which part of the body becomes reddened, swollen,
hot, and often painful, especially as a reaction to
injury or infection.

Generally speaking, an inflammatory reaction
can be caused by physical, chemical, and biologi-
cal agents, including mechanical trauma, exposure
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NARMA, non-allergic rhinitis with predominant mast
cell infiltrate

NARNE, non-allergic rhinitis with predominant neutro-
philic infiltrate

NC, nasal cytology

PM, precision medicine

POCT, point-of-care testing

to excessive amounts of sunlight, X-rays and radio-
active materials, corrosive chemicals, extreme heat
and cold, or infectious agents such as bacteria, virus-
es, and other pathogenic microorganisms. Although
these infectious agents can produce inflammation,
the terms infection and inflammation are not synon-
ymous. Of note, all these agents can be causal fac-
tors for rhinitis.

Inflammation classic signs are heat, redness,
swelling, pain, and loss of function. All these signs
are well represented in rhinitis, mainly as regards
nasal obstruction, which is the sign that is more sig-
nificantly associated with inflammatory events.
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From the pathophysiological point of view, the
three major components of inflammatory process are:

* Changes in the caliber of blood vessels and the
rate of blood flow circulating within (hemody-
namic changes).

* Increased capillary permeability.

* Leukocyte exudation.

Thus, the presence of inflammatory cells in the
nose allows to identify inflammatory reaction and
characterizes its nature. There are three main types
of inflammatory rhinitis: infectious, allergic, and
non-allergic. Inflammatory rhinitis accounts for a
rather impressive epidemiological impact: up to
50% of patients that report chronic nasal symptoms,
including itching, sneezing, watery rhinorrhea, and/
or congestion, may have this disorder.! However,
there are different subgroups of inflammatory rhini-
tis: they are classified based on documented sensiti-
zation (allergic rhinitis, AR) or on the predominant
infiltrating inflammatory type of cell if IgE testing is
negative (non-allergic rhinitis, NAR). Non-allergic
rhinitis with eosinophils (NARES) is the best known
type of inflammatory NAR. NARES was first de-
scribed more than 30 years ago.? The diagnosis is
based on typical symptoms, negative allergy assess-
ment and documented eosinophil infiltrate > 10%
of total cells.? Subsequently, a NARES variant was
reported, characterized by the concomitant presence
of eosinophil and mast cell infiltrate, the so-called
NARESMA (Non-allergic rhinitis with eosinophils
and mast cells), characterized by more severe symp-
toms than NARES.? Other phenotypes of inflam-
matory NAR are the NARNE type (with predom-
inant neutrophilic infiltrate) and the NARMA type
(with predominant mast cell infiltrate).* Needles to
say, these well-characterized NAR phenotypes can
be diagnosed only by documenting the presence of
specific inflammatory cells that infiltrate the nasal
mucosa. Without the performance of nasal cytology,
it is not possible to diagnose them.

Very recently, precision medicine (PM) has
been proposed as a strategy aimed at defining the
best therapeutic option for each individual patient,
the so-called Personalized Medicine.> Of course,
the concept of PM implies the definition of specific
phenotypes and endotypes that characterize partic-
ular pathophysiological mechanisms. This diagnos-

http://www.revistaalergia.mx

tic work-up needs for appropriate biomarkers to be
available.

In addition, practical medicine requires simple,
quick, and inexpensive tools. In this regard, point-
of-care testing (POCT) are simple medical tests that
can be performed at the bedside or within the clini-
cal setting in several disorders.*"?

Based on the above considerations, it seems to
be clear that nasal cytology (NC) can be an effective
and easy-to-apply diagnostic and prognostic tool in
the management of rhinitis, as it allows to detect and
measure the cell population at the nasal level.'!!
Moreover, NC is helpful to discriminate different na-
sal disorders, to evaluate the impact of different stimu-
li on the nose, including allergens, microbes, physical
and chemical agents, and pharmacological molecules,
as well as to document the effect of treatments. The
methodology is easy and well standardized, and it
mainly involves sampling, staining, and interpreta-
tion. In addition, NC is not invasive, and is repeatable
and inexpensive. In particular, NC represents the only
test able to define rhinitis phenotype and endotype
within the clinical setting. Overall, NC is an indis-
pensable tool to diagnose allergic inflammation and
inflammatory non-allergic rhinitis (NAR). Actually,
rhinitis phenotypes can only be documented by the
presence of specific inflammatory cells that infiltrate
the nasal mucosa. Without nasal cytology being per-
formed, it is impossible to diagnose them.

Method

We report our experience concerning 5030 outpa-
tients (2612 males, 2418 females, mean age 36.8 £
17.1 years) attended to due to rhinitis over the pre-
vious 5 years. The review board of the Policlinic of
Bari approved the procedure and every subject gave
written informed consent.

The NC procedure is performed by anteri-
or rhinoscopy, using a nasal speculum and good
lighting. Scrapings of nasal mucosa were collected
from the middle portion of the inferior turbinate,
using Rhinoprobe: VWR International, Milan, Italy).
Samples were placed on a glass slide, fixed by air
drying, and then stained by the May-Grunwald
Giemsa (MGGQG) quick stain method (Bio Optica,
Milan, Italy). MGG staining is the most widely
used method in diagnostic nasal cytology, because
all cellular components of the nasal mucosa, from
inflammatory cells (neutrophils, eosinophils, mast
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cells, and lymphocytes) to bacteria, spores, fungal
hyphae, and mucous secretions are easily stained.
The slide was observed under a Nikon E600 light
microscope (Nikon, Canada) equipped with a digi-
tal camera (Nikon Coolpix 3:34) for the acquisition
of microscopic images. For the rhino-cytogram
analysis, 50 microscopic fields were read at a mag-
nification of x 1000 to assess for the presence of
normal and abnormal cellular elements, along with
any microscopic features (spots, special inclusions,
etc.) important for diagnosis. Cell counts, bacterial
analysis, and fungal analysis were carried out by
semiquantitative grading, as proposed by Meltzer
and Jalowayski.12 In particular, bacteria, and fun-
gal spore assessment was determined as follows:

* Grade 0 (not visible).

e Grade 1 + (occasional groups).

e Grade 2 + (moderate number).

* Grade 3 + (easily visible).

e Grade 4 + (large numbers, covering the entire
field of view).

Patients with nasal disorders were subdivided
based on skin-prick test and nasal cytology results
in subjects with allergic rhinitis or non-allergic rhi-
nitis. Cellular forms were further subdivided based
on their cytotype: NARNE (> 50% of neutrophils
with absent spores and bacteria); NARES (> 20%
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of eosinophils); NARMA (> 10% of mast cells); and
NARESMA (> 20% of eosinophils and > 10% of
mast cells).

Results

Overall, 453 (9%) subjects had negative NC, 1056
(21%) had allergic rhinitis, 538 (10.7%) had NA-
RES, 493 (9.8%) had nasal polyposis, 251 (5%) had
rhinosinusitis, 221 (4.4%) had NARESMA, 201
(4%) had infectious rhinitis, 131 (2.6%) had NAR-
MA; 89 (1.8%) had NARNE, with the remaining
subjects having a miscellaneous inflammatory/in-
fectious profile. Figure 1 shows the most common
features found in clinical practice.

Discussion

Precision Medicine (PM) is an up-to-date strategy
aiming at individualizing precise pathophysiological
mechanisms. Thus, PM is the basis for Personalized
Medicine, inasmuch as it seeks to define the most
appropriate treatment for each patient. In this regard,
nasal cytology is increasingly advisable and recom-
mended. In this context, nasal cytology has been
recently shown to allow a PM-based approach in the
non-surgical management of nasal polyps.® In other
words, without NC, it is impossible to define the
phenotype, and without a phenotype, it is impossible
to prescribe Personalized Medicine. In this context,
NC is well defined, standardized, and validated, as it

Figure 1. A) Allergic rhinitis
typical features. B) NARES
typical features.

C) NARESMA typical
features. D) Mast cell
degranulation.
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has been widely documented by several studies. Our
experience confirms the pragmatic role of NC: with-
out NC, it would be actually impossible to diagnose
most outpatients.

In addition, NC only needs one optical micro-
scope, stains, glasses, and Rhinoprobe® curettes.
The procedure may last very few minutes using
quick staining. Therefore, NC can be regarded as a
reliable point-of-care test in the office setting. NC
provides rapid information about inflammatory rhi-
nitis phenotype and endotype and can be repeated
during follow-up to assess post-treatment changes.

Conclusions

We believe that nasal cytology represents a rele-
vant and reliable step in the diagnostic work-up and
prognosis of patients with nasal disorders and that it
deserves adequate consideration as a point-of-care
testing tool in clinical practice. In fact, nasal cytolo-
gy is a low-cost test that is of great utility in chronic
rhinitis differential diagnosis. In addition, the prag-
matic approach of phenotyping and endotyping is
effective for precision medicine, as it enables person-
alized treatment in order to avoid anti-inflammatory
medication abuse when not indicated.

References

1.

10.

1.

12.

http://www.revistaalergia.mx

Hellings PW, Klimek L, Cingi C, Agache |, Bachert C, Bousquet J, et al. Non-allergic rhinitis: position
paper of the European Academy of Allergy and Clinical Immunology. Allergy. 2017;72:1657-1665. DOI:
10.1111/all.13200

Jacobs RL, Freedman PM, Boswell RN. Nonallergic rhinitis with eosinophilia (NARES syndrome).
Clinical and immunologic presentation. J Allergy Clin Immunol. 1981;67(4):253-262. Available at: https://
www.jacionline.org/article/0091-6749(81)90019-1/pdf

Gelardi M, Maselli-Del-Giudice A, Fiorella ML, Fiorella R, Russo C, Soleti P, et al. Non-allergic rhinitis
with eosinophils and mast cells constitutes a new severe nasal disorder. Int J Immunopathol Pharmacol.
2008;21(2):325-331. DOI: 10.1177/039463200802100209

Gelardi M, Fiorella ML, Russo C, Fiorella R, Ciprandi G, et al. Role of nasal cytology. Int J Immunopathol
Pharmacol. 2010;23(1 Suppl):45-49.

Hellings PW, Fokkens WJ, Bachert C, Akdis J, Bieber T, Agache |, et al. Positioning the principles of
precision medicine in care pathways for allergic rhinitis and chronic rhinosinusitis-a EUFOREA-ARIA-
EPOS-AIRWAYS ICP statement. Allergy. 2017;72(9):1297-1305. DOI: 10.1111/all.13162

Duarte HA, Panpradist N, Beck IA, Lutz B, Lai J, Kanthula RM, et al. Current status of point-of-care
testing for human immunodeficiency virus drug resistance. J Infect Dis. 2017;216(Suppl 9):S824-S828.
DOI: 10.1093/infdis/jix413

Schols AMR, Stakenborg JPG, Dinant GJ, Willemsen RTA, Cals JWL. Point-of-care testing in primary
care patients with acute cardiopulmonary symptoms: a systematic review. Fam Pract. 2018;35(1):4-12.
DOI: 10.1093/fampra/cmx066

Wilkes MS, Day FC, Fancher TL, McDermott H, Lehman E, Bell RA, et al. Increasing confidence
and changing behaviors in primary care providers engaged in genetic counselling. BMC Med Educ.
2017;17(1):163. DOI: 10.1186/s12909-017-0982-4

GelardiM, lannuzziL, De-Giosa M, Taliente S, De-Candia N, Quaranta N, et al. Non-surgical management
of chronic rhinosinusitis with nasal polyps based on clinical cytological grading: a precision medicine-
based approach. Acta Otorhinolaryngol Ital 2017;37(1):38-45. DOI: 10.14639/0392-100X-1417

Gelardi M, Quaranta N, Passalacqua G. When sneezing indicates the cell type. Int Forum Allergy Rhinol.
2013;3:393-398. DOI: 10.1002/alr.21119

Gelardi M. Atlas of nasal cytology. Italy: Edi Ermes; 2012

Meltzer EO, Jalowayski AA. Nasal cytology in clinical practice. Am J Rhinol. 1988;2:47-54.

Rev Alerg Mex. 2018;65(3):259-263

263



