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Abstract 

SARS-CoV-2 is a new pandemic infection that aff ects at the beginning the upper respiratory system, and, successively, all the organisms, due 
to cytokine storm, with serious consequences that can reach death. The aim of this work was the observation of the nasal mucosa of enrolled 60 
patients, resulting negative for two weeks to the molecular swab for SARS-CoV-2, versus the control group. Rhino-fi broscopy and nasal cytology 
of nasal mucosa were performed for both the investigated groups. The observation of the samples showed the occurrence of plasmablastic 
lymphocytes and Downey II lymphocytes type. The former type of lymphocytes was prevalent against the second one, probably because of an 
immunological “scar”. The rhino-fi broscopy showed a “pseudo ischemia of nasal submucosa” at pre and pericranial levels, not occurred in the 
control group.

The occurrence of atypical lymphocytes in the nasal smear was analog to that observed in the blood peripheral smear, probably caused by 
mechanisms of local immune reaction and dysregulation like those observed in other virus infections. Our fi ndings suggest that the nasal mucosa 
study through the nasal cytology, can represent an important predictive tool of the SARS-CoV-2 infection.

Introduction
SARS-CoV-2 is an RNA virus of the Beta coronavirus 

family [1], that affects the upper respiratory tract. According 
to Sungnak, et al. [2], in this severe acute respiratory 
syndrome, both the genes involved in innate immunity highly 
co-expressed in nasal epithelial cells and endogenous factors 
highlighted the crucial role of the nose at the beginning of a 
viral transmission to all the organisms [3]. Nevertheless, the 
infection can occur with weak symptoms, i.e. nasal edema and/
or rhinorrhea, despite other viral rhinitis (i.e., adenovirus, 
rhinovirus inϐluenza, etc.), featured by more relevant typical 
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nasal symptoms such as sneezings, rhinorrhoea and nasal 
edema [4]. This virus shares genomic and clinical similarities 
with other highly pathogenic coronaviruses, (SARS-CoV, 
MERS-CoV), which caused deadly outbreaks in 2002 and 
2012 respectively. SARS-CoV-2 infection can range from 
asymptomatic to respiratory symptoms mild to fatal acute 
respiratory distress syndrome.

Usually, cell inϐiltration begins on the ϐirst day of the 
infection, and neutrophils, lymphocytes, and exfoliated 
epithelial cells characterize the cytopathological feature 
[5]. A typical sign of cell injury is the “Ciliocytophthoria”, 
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featured by condensed nuclear chromatin, marginalization of 
nucleoli, inclusion bodies, perinuclear halo, and cytoplasmic 
vacuoles [6]. Furthermore, typical evidence of the anatomical 
and functional integrity of the ciliated cells, is the occurrence 
of the “hyperchromatic supranuclear stria” (SNS), as an 
indicator of Golgi activity [7]; the latter disappearance 
during viral infection indicates cell distress [8]. The ciliated 
cells seem to be the ϐirst target of the virus replication SARS-
CoV-2, along with the presence of pathological epithelial cells 
like other viral infections [9,10].

Moreover, several pieces of evidence are still quite 
unclear, and they could represent a further element of study 
and diagnosis, such as the study of nasal lymphocytes in 
subjects affected by SARS-CoV-2, to prevent and monitor the 
illness. The scope of this research work is the characterization 
of the lymphocytes of nasal mucosa in infected SARS-CoV-2 
patients versus a control group.

Materials and methods
To perform this clinical research, 60 patients were 

enrolled (30 males and 30 females, age range 30-60 years, 
average 45.6), by our Department of “AIAS” (Associazione 
Italiana Assistenza Svantaggiati) of Afragola, Naples, Italy. 
The Ethics Committee of the coordinating center AIAS 
approved the study protocol. All patients were required of 
written informed consent, before study inclusion. Before the 
study began, all subjects have been subjected to a molecular 
swab test as an assurance of negative SARS- CoV-2.

All patients admitted to the study resulted not affected 
by other diseases and they were not in drug therapy, on the 
other hand, they showed a persistence of nasal obstruction 
and hyposmia of varying degrees, weak respiration, and, 
therefore, they were in rehabilitation treatment.

As a control group, patients, non-smokers, not subjected 
to any therapy neither pharmacological nor rehabilitative, 
not affected by other infections, and without diseases, were 
recruited.

For each patient, cytological sampling from each naris 
was carried out using the scraping technique with a probe 
(Nasal-scraping®), performing 2-3 smears on the mucous 
surface of the middle third of the inferior turbinate.

The sample, placed on an electrostatically charged 
cytology slide (Superfrost Plus Menzel-Gläser, Thermo 
Scientiϐic, Milan, Italy,) was stained according to the panoptic 
method i.e.: 3 min pure May-Grunwald dye (Carlo Erba, Milan, 
Italy), 6 min in 50% May-Grunwald dye, 1 minute in distilled 
water (Carlo Erba, Milan, Italy) and ϐinally 30 minutes in 
diluted 1:10 v/v Giemsa solution (Carlo Erba, Milan, Italy).

The slides, covered with a coverslip measuring 24 × 60 
mm #1, were observed with an optical microscope (Nikon 
Eclipse 50i), with immersion magniϐication of 1000 ×; a semi-

quantitative evaluation was conducted on ϐifty observational 
ϐields, as indicated by the AICNA (Italian Academy of Nasal 
Cytology) [11]. The images were recorded using a Nikon DS1 
camera and digitized using NIS-D Elements.

Finally, a rhino-ϐibroscopy was performed with 0° and 30° 
rigid optics with a diameter of 2.7 mm and length of 11 cm, 
recorded using a device Storz image 1 full HD camera plus 
S.P.I.E.S. (Storz Professional Image Enhancement System), 
connected to an informatic database. Observation and 
recording were performed in standard mode, clara + chroma 
in order to show intramucosal vascularization and also in 
spectra B mode, to highlight superϐicial vascularization (intra 
and submucosal). The control group was undergoing to the 
same evaluation procedure. Images and slide observation 
were performed by both the study groups, i.e. Naples and 
Verone (Italy), to be aware of subjective observations.

Results
All the subjects recovered by SARS-CoV-2 infection 

showed atypical and activated lymphocytes, for their 
features, beyond that cell alterations such as polinucleations 
and distinctive Ciliocitophtoria (Figure 1). Two types of 
lymphocytes with different characteristics were highlighted 
by the cytology observation: a) Plasmacytoid (Figure 2), 
small mature lymphocytes with an eccentric nucleus and 
dark blue cytoplasm; this category includes cells with 
plasmablastic characteristics in which the nucleus is slightly 
larger with open chromatin and a prominent nucleolus; b) 
Downey II-like cells (Figure 3): large lymphocytes, and rare 
cytoplasmic granules, similar, as morphology, to the original 
Downey II cells. Moreover, we observed a higher percentage 
of atypical Plasmacytoid lymphocytes than Downey II. The 
summary of our ϐindings is reported in Table 1. The rhino-
ϐibroscopy technique showed a “psuedoischemia submucosa” 
in 62% of previously affected by SARS-CoV-2 subjects under 
our investigation, mostly in the posterior area (Figure 4). 
Moreover, there is evidence of a signiϐicant increase in 
the vascular submucosa in about 89% of the investigated 
subjects (Figure 5). These ϐindings were not founded in the 
subjects of the control group.

Figure 1: “Ciliocytophthoria”. Observation by optical microscope. Magnifi cation
at 1000 X oil immersion. Col. MGG.
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Discussion
The observation of the nasal mucosa shows the 

occurrence of atypical lymphocytes different in their features 
to those observed in the samples of the control group, but 
analogues to those identiϐied in the peripheral blood smear 
[12-14] in patients previously affected by Coronavirus 
syndrome [15]. Laboratory results referred to leukopenia, 
lymphopenia, monocytosis, neutrophilia, eosinopenia, and 
thrombocytopenia, associated with COVID-19 infection 
[16-18]. The literature reports various scientiϐic works 
concerning morphological results of atypical lymphocytes 
in peripherical blood smear [19,20], while to date there is 
no evidence of scientiϐic reports that have observed atypical 
lymphocytes in nasal mucosa in SARS-CoV-2 patients. Our 
previous scientiϐic work highlighted the occurrence of nasal 
lymphocytes against Epstein Barr virus [21] and other works 
describe the immunity reaction of the nasal mucosa [2,22,23].

The optical microscope observation shows the presence 
of atypical lymphocytes with two different cytological 
characteristics of inϐlammation, in all patients infected by 
SARS-CoV-2: a) Plasmacytoid-type lymphocytes; b) Atypical 
Downey II type lymphocytes, with the former prevailing 
respect to the Downey II type lymphocytes type, according to 
those reported by other authors on peripheral blood smear 
[9,24-27]. 

The evident occurrence of lymphocytes allows us to 
hypothesize that, through an immune dysfunction of the 
T lymphocytes, the virus can act through a mechanism of 
activation of the Nasal Associated Lymphoid Tissue, (NALT), 
the ϐirst “gate control”, for all immunocompetent mucous 
membranes. In consequence, the most severe onset of 
symptoms occurs especially in those patients with impaired 
local intrinsic immunity [2,26], which results in monocyte/
macrophage activation, uncontrolled cytokine release, and 
fatal multiorgan dysfunction.

Although atypical lymphocyte morphology is rare in viral 
infections, viruses that cause pneumonia, such as inϐluenza 
A, SARS-1, and swine ϐlu, are not commonly associated 
with atypical lymphocyte morphology [28,29]. Other viral 
infections are associated with plasmacytoid lymphocytes, 
such as Dengue fever and, to a lesser extent in Rubella 
infection [30]. 

The results of this study show the presence of unique 
features of the SARS-CoV-2 infection, also in the nasal mucosa, 
that may be due to immune reaction mechanisms and local 
deregulation, uncommonly in other virus infections.

The ischemia of the nasal submucosa, could, therefore, be 
considered the local effect caused by the simultaneous action 
of the immune and/or inϐlammatory response and the viral 
disease, which, in turn, can lead to peripheral vascularity 
diffuse damage of upper airways [31]. Furthermore, the 

Figure 2: Atypical lymphocytes showing plasmacytoid features including 
small size, eccentric nucleus and dark blue cytoplasm.

Figure 3: Atypical lymphocytes with Downey II-like (red arrow) cells features 
showing large size, ample cytoplasm, indented nucleus, and occasional 
cytoplasmic granules. Magnifi cation at 1000 x oil immersion. Col. MGG.

Figure 4: Observation performed with a rigid 0° rhinofi broscope. In posterior 
region of the turbinate lower submucosal psueudoischemia.

Figure 5: Observation performed with a rigid 0° rhinofi broscope. Signifi cant 
increase of the vascular submucos (red Arrow).
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Table 1: Summary of SARS-CoV-2 patients and control group. 

SARS-CoV-2 
Patients Age Gender N* 

Plasmocitoid cells
N*

Downey II cells
N* Normal 

morphology cells
Control group 

patiens Age Gender
N*

Plasmocitoid 
cells

N*
Downey II 

cells

N* Normal 
morphology 

cells
1 30 M 20 10 1 1 30 M 0 0 1
2 35 M 15 7 2 2 35 M 0 0 2
3 30 F 24 12 5 3 30 F 0 0 0
4 38 M 12 4 6 4 38 M 0 0 0
5 36 M 6 1 2 5 36 M 0 0 1
6 37 F 10 2 5 6 37 F 0 0 1
7 38 M 43 21 1 7 38 M 0 0 1
8 40 F 25 15 1 8 40 F 0 0 1
9 43 M 34 21 1 9 43 M 0 0 0

10 44 F 23 12 0 10 44 F 0 0 0
11 60 M 15 8 0 11 60 M 0 0 0
12 55 F 10 3 0 12 55 F 0 0 0
13 60 F 32 25 0 13 60 F 0 0 2
14 59 F 28 14 1 14 59 F 0 0 5
15 55 M 35 12 1 15 55 M 0 0 1
16 59 F 23 12 0 16 59 F 0 0 2
17 44 M 12 6 0 17 44 M 0 0 1
18 48 M 10 1 0 18 48 M 0 0 0
19 45 F 13 0 0 19 45 F 0 0 2
20 37 F 22 8 0 20 37 F 0 0 0
21 40 M 54 12 0 21 40 M 0 0 0
22 33 F 56 11 0 22 33 F 0 0 0
23 36 F 23 12 0 23 36 F 0 0 0
24 39 F 21 13 0 24 39 F 0 0 0
25 40 F 23 11 0 25 40 F 0 0 1
26 37 F 24 12 0 26 37 F 0 0 5
27 38 M 18 7 0 27 38 M 0 0 0
28 44 F 19 6 0 28 44 F 0 0 4
29 45 M 25 9 0 29 45 M 0 0 0
30 54 F 15 8 0 30 54 F 0 0 0
31 54 M 23 12 0 31 54 M 0 0 0
32 60 F 33 10 0 32 60 F 0 0 0
33 58 M 44 12 0 33 58 M 0 0 0
34 39 F 55 23 0 34 39 F 0 0 0
35 44 F 43 34 1 35 44 F 0 0 5
36 44 M 32 25 0 36 44 M 0 0 0
37 39 M 23 12 1 37 39 M 0 0 0
38 41 F 34 24 1 38 41 F 0 0 8
39 39 M 45 23 1 39 39 M 0 0 0
40 37 F 52 25 0 40 37 F 0 0 0
41 39 F 32 12 0 41 39 F 0 0 0
42 36 M 12 7 0 42 36 M 0 0 3
43 45 M 32 13 0 43 45 M 0 0 0
44 42 F 21 12 0 44 42 F 0 0 0
45 43 M 55 44 0 45 43 M 0 0 5
46 57 M 55 32 0 46 57 M 0 0 0
47 53 M 34 23 0 47 53 M 0 0 0
48 52 F 12 14 0 48 52 F 0 0 0
49 57 M 33 12 1 49 57 M 0 0 5
50 53 F 31 14 1 50 53 F 0 0 0
51 54 M 32 18 0 51 54 M 0 0 0
52 57 M 33 15 0 52 57 M 0 0 0
53 56 F 44 15 0 53 56 F 0 0 2
54 38 F 53 22 0 54 38 F 0 0 0
55 34 M 32 22 0 55 34 M 0 0 0
56 54 M 44 12 0 56 54 M 0 0 0
57 52 F 21 16 0 57 52 F 0 0 0
58 50 M 12 7 0 58 50 M 0 0 2
59 54 F 23 12 0 59 54 F 0 0 0
60 56 M 12 9 0 60 56 M 0 0 2

N*=number.
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pseudoischemia could be caused by the enhanced action of 
proinϐlammatory cytokines, such as IL-6, Tnfa and IL-8 and 
caused by reduced type I and III interferons [32-40]. 

The nasal cytological study, proposed in this study on 
patients with a previous SARS-COV-2 infection, allowed us 
to identify lymphocyte features similar to those observed in 
peripheral blood smears of these patients as reported in the 
literature [11-15]. Our observations relate the occurrence of 
atypical lymphocytes to NALT activation, the ϐirst defensive 
barrier of our body [41,42], with subsequent activation of all 
local immuno-inϐlammatory responses [36-45].

Conclusion
The latter is due probably to “psuedoischemia submucosa”, 

shown by the Rhino-ϐibroscopy technique. These ϐindings 
could represent further evidence to support a correlation 
between the presence of this peculiar lymphocyte and 
the active or previous infection by SARS-CoV-2, but also a 
marker of the possible persistence of viral damages at nasal 
mucosa, even after the recovery from the disease (Long 
COVID syndrome). Nasal cytology is a non-invasive and easy-
to-perform method, that, supported by the results of this 
study, could have a crucial signiϐicance for the monitoring 
of this viral disease; in fact, it can be performed not only in 
hospitals but also in medical practices. Additional follow-up 
studies of SARS-CoV-2 patients could deeply investigate the 
lymphocyte typing of the second level.
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