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Abstract

patients.

grades of the nasal polyps (p < 0.0001, F = 9248).

predict the prognosis of sinus disease and quality of life.

Background: Blood eosinophil count is significantly correlated with eosinophil infiltration in the nasal polyps; so, it
could be a good marker for the nasal polyp eosinophilic inflammation.

Objective: Assessment of different peripheral eosinophil counts in different nasal polyps grading in allergic rhinitis

Methods: A study was applied to 160 patients with allergic rhinitis (AR). Computed tomography (CT) was done
preoperative then nasal polyps grading was assessed by nasal endoscopy. Peripheral eosinophil counts were checked
in a blood sample for all patients. Then, a statistical analysis of the data was done.

Results: The study included 160 patients. Within 54 AR patients with no nasal polypi, eosinophil counts ranged
between 0.001 x 10% pl and 0.907 x 10° pl with a mean of 0.2399 (SD = 0.2153). While within 106 patients with nasal
polyps, eosinophil counts ranged between 0.05 x 10° pl and 14.7 x 10° ul with a mean of 1.6645 (SD = 3.06) with a
significant difference (p = 0.0008, t = 3.418). The eosinophil counts were statistically significantly more in advanced

Conclusion: Measuring peripheral eosinophil counts is simple, low cost, safe, and directly proportionate with differ-
ent grades of nasal polyps. It can be used as a reliable marker to predict the severity of nasal polyps and consequently
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Introduction

Chronic rhinosinusitis (CRS) is the most common
chronic inflammatory disease of the upper airway [1].
CRS is divided into two types according to the absence
or presence of nasal polyps (NPs): CRS without NPs
(CRSsNP) and CRS with NPs (CRSwNP) [2].

CRS is divided into two phenotypes according to CT
and endoscopy findings: CRSsNP and CRSwNP [3] which
are characterized by the presence of nasal polyps, signs
and symptoms lasting more than 8—12 weeks [4, 5]. The
EPOS2020 steering group classified CRS into primary
and secondary and categorized each into diffuse and
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localized disease depending on the anatomical distri-
bution. Then, primary CRS was classified into type 2 or
non-type 2 while localized primary CRS was then sub-
classified clinically into two phenotypes: isolated sinusi-
tis or allergic fungal rhinosinusitis. For diffuse CRS, the
clinical phenotypes are predominantly eCRS and non-
eCRS [6]. Immunologically, NPs are divided into three
types: type 1, immune response which is common in Asia
[7] and characterized by neutrophilic infiltration; type 2,
which is characterized mainly by eosinophilic infiltration,
and this type is more common in Caucasians [8]; and
type 3 immune response is characterized by a high level
of the IL-17 cytokine, mixed inflammatory cell pattern,
and is associated with frequent asthma exacerbations [9].

CRSwNP affects about 1-4% of the general population
and 25-30% of CRS patients [6]. The etiology of NPs is

©The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.


http://orcid.org/0000-0002-0172-7151
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s43163-022-00276-0&domain=pdf

El-Anwar et al. The Egyptian Journal of Otolaryngology (2022) 38:82

multifactorial: allergy and inflammatory mediators such
as eosinophils which contain leukotrienes, eosinophilic
cationic protein, major basic protein, platelet-activating
factor, eosinophilic peroxidases, and other vasoactive
substances that cause mucosal damage. These may play a
critical role in the development of nasal polyps [10]. Also,
there are non-allergic causes of NPs such as cystic fibro-
sis [1].

CRSwWNP is often characterized by eosinophilic
inflammation with increased levels of T helper 2 (Th2)
cytokines [11, 12]. Marked eosinophilic tissue infiltration
in CRSwNP is frequently associated with extensive sinus
disease [11, 13], comorbid asthma, olfactory dysfunction,
high recurrence rate after surgery, and less improvement
in both disease-specific and general quality of life [14].

CRSwNP is frequently associated with asthma and
allergic rhinitis, but the cellular and molecular mecha-
nisms that contribute to the clinical symptoms are not
fully understood.

It was found that blood eosinophil count is significantly
correlated with eosinophil infiltration in the nasal pol-
yps; the blood eosinophil count could be a good marker
for the eosinophilic inflammation of NPs [15], especially
when the histopathological assessment is not applica-
ble due to it is not easy to obtain enough polyp tissue by
biopsy before surgery [16].

In this study, we used peripheral eosinophilia as a
marker for NPs with esinophilic infiltration, but we want
to investigate the relation between peripheral eosinophil
counts and severity of nasal polyps grades in AR patients
and if this will predict the severity of the sinus disease.

Patient and methods

Study design

This study was conducted on 160 patients with allergic
rhinitis (as proved by history and skin test) at the oto-
rhinolaryngology department, university hospitals, over
a period from January 2020 to January 2021. Informed
consent was signed by all enrolled subjects or their rela-
tive after an explanation of the research purpose.

The exclusion criteria are patients under 18 years,
patients who received steroids therapy or systemic anti-
biotics 1 month before enrollment in the study, patients
with autoimmune disease, patients with recurrent nasal
polypi after previous surgery, patients who has allergy
elsewhere in the body or on medical treatment for
allergy, and patients diagnosed with fungal rhinosinusitis,
cystic fibrosis, primary ciliary dyskinesia, inverted papil-
loma, and any neoplastic lesions.

The following are the investigations:

— Full ENT examination.
— History taking.
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— All included patients complained of a symptom of
AR: at the clinical visit, the patients gave symptoms
of nasal blockage, nasal itching, sneezing, and rhinor-
rhea.

— Each patient underwent CT examination of the nasal
cavity and sinuses to predict patients with eCRSwNP;
according to Lund-Mackay scoring system, Meng
et al. [17] found that an optimal cutoff value of >
2.59 for the ethmoid sinus/maxillary sinus (E/M) CT
score ratio demonstrated a sensitivity of 94% and a
specificity of 90% for eCRSwN.

— Endoscopic examination to detect different grad-
ing of nasal polyps according to the Meltzer Clinical
Scoring System [18] is a 0—4 nasal polyp grading sys-
tem:

0=no polyps

1=polyps confined to the middle meatus

2 =multiple polyps occupying the middle meatus
3 =polyps extending beyond the middle meatus

4 =polyps completely obstructing the nasal cavity

Blood samples were taken from every patient who ful-
filled the inclusion criteria to detect absolute eosinophil
counts.

The patients were compared as regards the demo-
graphic features (age and sex), associated anatomical
variations and pathology, complications, and recurrence
rate.

Statistical methods

All analyses were performed using the Statistical Package
for the Social Sciences (SPSS) for Windows, version 15
packed programs. A difference was considered significant
at p < 0.05.

Results

One hundred sixty patients were included in the cur-
rent study and divided into two groups: first group—54
patients without nasal polyps (35 males and 19 females)
with age ranging from 18 to 55 years (mean = 39.7 £+
11). Within 54 patients with no nasal polyps, eosinophil
count ranged between 0.001 x 10 ul and 0.907 x 10% ul
with a mean of 0.2399 (SD = 0.2153).

The second group included 106 patients with nasal pol-
yps (65 males and 41 females); their age ranged between
19 and 76 years (mean = 41.7 + 14.9), and eosinophil
count ranged between 0.05 x 10 ul and 14.7 x 10° pl
with a mean of 1.6645 = 3.06 with significant difference
between the two groups (p = 0.0008, t = 3.418) (Tables 1
and 2).

In grade 1 (36 patients), eosinophil count ranged
between 0.05 x 10 ul and 7.68 x 10° ul with a mean
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Table 1 Comparison of group A (without polyps) and group B (with polyps)

Parameter Group A (without polyp) Group B (with polyp) P value

Gender
Male 35 65 0.666 (X*=0.186)
Female 19 41

Age (in years)
Range 21-68 19-76 0.3379 (t=0.9612)
Mean £ SD 397+ 11 41.7 £149

Eosinophil count (in x 10° ul)
Mean £ SD 02399 £0.2153 1.6645 £ 3.06 <0.0001 (F=9248)
Range 0.001-0.907 0.7 4+ 147

SD standard deviation, X chi-square test, F ANOVA test

Table 2 Comparison of the mean eosinophil count in different
grades of the nasal polyps

Polyps grade Eosinophil count, mean  Pvalue
+SD (in x 10° pl)
In grade 1 07+£17 P =0.0094 (F = 4.028)
In grade 2 14588 £ 3.1296
Ingrade 3 1.553+£03
In grade 3 295595 +3.856

SD standard deviation, X chi-square test, F ANOVA test

of 0.7 + 1.7. In grade 2 (18 patients), eosinophil count
ranged between 0.117 x 10 ul and 10.3 x 10 ul with a
mean of 1.4588 + 3.1296. In grade 3 (14 patients), eosin-
ophil count ranged between 0.114 x 10° ul and 0.986 x
10? ul with a mean of 0.553 + 0.3. In grade 4 (38 patients),
eosinophil count ranged between 0.132 x 10° ul and 14.7
x 10° ul with a mean of 2.95595 + 3.856 (Table 2).

The difference between grades was found statistically
highly significant (p < 0.0001, ANOVA, F= 9248).

Post hoc test: polyp gradel 1 vs grade 2—Diff = 0.7588,
95%CI = —1.3777 to 2.8953, p = 0.7901; polyp grade 1 vs
grade 3—Diff = —0.1470, 95%CI = —2.4781 to 2.1841, p
= 0.9983; polyp grade 1 vs grade 4—Diff = 95,594.3000,
95%CI = 95,592.5787 to 95,596.0213, p = 0.0000; polyp
grade 2 vs grade 3—Diff = —0.9058, 95%CI = — 3.5431
to 1.7315, p = 0.8064; polyp grade 2 vs grade 4—Diff =
95,593.5412, 95%CI = 95,591.4236 to 95,595.6588, p =
0.0000; and polyp grade 3 vs grade 4—Diff = 95,594.4470,
95%CI = 95,592.1332 to 95,596.7608, p = 0.0000.

Discussion

Fokkens et al. [6] in the European Position Paper (EPOS)
published in 2020 described an association between
asthma and CRS; eosinophilia and asthma are risk factors
for CRSWNP and disease recurrence. Eosinophilia affects
the respiratory function and is associated with greater

disease severity and recurrence rates [19] and hence
severe sinus disease.

About 24 years ago, Hellquist [20] reported that eosin-
ophilic polyps accounted for 86% of all polyps in Sweden.
Ishitoya et al. [21] divide CRSwWNP into two types, eosin-
ophilic chronic rhinosinusitis (ECRS) and non-ECRS.
Ferguson [22] and Orlandi [23] subclassified ECRS into 4
groups: superantigen-induced ECRS, classic allergic fun-
gal rhinosinusitis (AFRS), non-allergic fungal ECRS, and
aspirin-exacerbated ECRS. Know the term “eosinophilic
CRSwWNP” is used rather than ECRS which indicates
more tissue eosinophilic infiltration.

Therefore, eosinophils are the most common and
important inflammatory cells in the pathogenesis of pol-
yps [24, 25]. To diagnose this type of NPs, tissue biopsy
is the gold standard. However, to assess the severity of
the sinus disease, diagnosis must occur preoperatively.
It is not always easy to take enough biopsies from the
nose preoperatively due to poor patient compliance [16],
besides taking serial biopsies to diagnose, follow-up, and
predict the recurrence is coasty.

In addition, a biopsy cannot be taken after FESS
and clearance of sinuses from polyp; so to follow up
and to pick up recurrence, more time must pass until
polyps appear again to be detected by CT or tissue
histopathology.

Several studies proved that peripheral eosinophilia is
strongly correlated to tissue infiltration with eosinophils
in CRSWNP [21, 26-28]. Our results support these stud-
ies as we found a positive correlation between peripheral
eosinophil counts and the presence of nasal polyps; the
eosinophil counts were lower in CRSsNP patients.

A recent study demonstrated that the specificity of
peripheral eosinophils as a predictor for the diagnosis
of eCRSWNP was only 75.3% [29]. In this regard, CT
has more specificity by using Lund-Mackey scores
with a specificity of 90% [17] or Japanese Epidemio-
logical Survey of Refractory Eosinophilic Chronic
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Rhinosinusitis (JESREC) with a specificity of 66% [30].
In our opinion, specificity of CT could be affected by
the improper reading of sinus shadow and whether the
patient underwent previous sinus surgery or not. Even
if, the specificity of peripheral eosinophilia is quite
similar to CT especially when excluding other causes
of peripheral eosinophilia.

The blood eosinophil count could be a good marker
for the eosinophilic inflammation of NPs. All these
data suggested that the occurrence of eosinophilic
NPs was closely related to allergy. However, the role of
allergy in the pathogenesis of NPs is still controversial.
A few studies have questioned the role of allergy in
the pathogenesis of NPs. After evaluating 3000 atopic
patients, it was found that only 0.5% of patients had
NPs [31]. Other reports were also unable to support
either a higher incidence of atopy in patients with NPs
or a pattern of allergic inflammation in the pathogen-
esis of NPs [32-34]. Thus, the present study requires
further validation by studies with a larger sample
size. It was also found that eosinophil infiltration was
directly correlated with disease severity, since both
total and each item’s score were higher in eosinophilic
NPs; also, the peripheral eosinophil count was directly
proportionate with the severity of nasal polyp grade;
the eosinophil counts were high in grade 3 and 4 nasal
polyps. Besides, higher Lund-Kennedy and Lund-
Mackey scores in eosinophilic NPs were also found.
Taken together, these results suggest that eosinophilic
NPs predict long disease duration and poor prognosis.

So, eosinophil is part of the nasal polypi disease, and
its level significantly increases on increasing polyp
grading (severity), so it could be suggested to be a
simple easy and available and repeatable indicator for
nasal polypi servility and may recurrence and this need
to be investigated after nasal surgery for nasal polypo-
sis and in recurrent cases. It could be also used as an
indicator of medical treatment efficiency even before
polyps appear.

So, a basal level of the patient’s eosinophil should be
available on the first visit to reassess. Thus, we in agree
with Aslan et al. [35] that peripheral eosinophilia can
be used as an easy, safe, and reliable marker to predict
disease severity in nasal polyps. So, this investigation
is safe, reliable, easily applicable, and cost-effective,
and blood samples could be obtained from both out-
patient and hospitalized patients and can be done
even by a general practitioner to predict the severity
of sinus disease preoperative and to follow-up patients
postoperative and pickup early recurrence. It is recom-
mended to be investigated on larger series of patients
with a longer follow-up period.
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Conclusion

Measuring peripheral eosinophil counts is simple, low
cost, safe, and directly proportionate with different
grades of nasal polyps. It can be used as a reliable marker
to predict the severity of nasal polyps and consequently
predict the prognosis of sinus disease and quality of life.
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