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Exacerbation of Chronic Nasopharyngitis
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Abstract

The treatment efficacy of chronic nasopharyngitis with systemic
antibacterial agents is low. The ineffectiveness of antibiotic therapy is
thought to be related to nasopharyngeal bacterial biofilms. The prospect
is to influence the bacteria stored in the biofilm, particularly using topical
antibacterial agents.

Study purpose: to determine the effect of topical antibacterial therapy with
framycetin and add-on treatment on the progression of clinical symptoms
in patients with exacerbation of CNP.

Methods: In a pragmatic, individually randomised, open-label,
retrospective study, 143 patients receiving endonasal therapy with
framycetin solution supplementary to conventional therapy with isotonic
seawater solution or additional administration of antihistamines and
antiviral agents were randomised.

Assessment criteria: reduction in symptom severity: nasal discharge,
postnasal drip, hyperaemia, mucosal oedema, assessed using 5-point MSS
scale at each visit compared to visit 1, and the course of hyperthermia.

Results: Endonasal therapy with framycetin solution in exacerbation
of CNP contributes to the reduction in the severity of the main clinical
symptoms in patients of the treatment and control groups. Reduction in
the severity of clinical symptoms correlates with a significant decrease
in hyperthermia in patients of both groups. Additional administration of
antiviral and antihistamine agents does not affect the course of clinical Affiliation:

symptoms due to exacerbation of chronic nasopharyngitis.

Conclusion: Framycetin solution for endonasal therapy is a safe and
effective agent for etiotropic treatment of exacerbation of chronic

nasopharyngitis, and provides a significant therapeutic effect.

Keywords: nasopharyngitis, pharynx, respiratory infections, biofilms,
treatment

Introduction

Chronic inflammation of the nasopharyngeal tonsil (NT) is a common
disease in the paediatric population, affecting the somatic and functional
development of the child and quality of life. Until very recent times, most
clinicians have used the term “chronic adenoiditis” [1, 2, 3]. However, such
a term is empirical because current classifications do not use it. According
to international classifications, the correct term is “chronic nasopharyngitis”
(CNP). It is coded as J31.1 in ICD 10 and CA09.1 in ICD 11 [4, 5]. The
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NT surface has many folds or crypts with limited blood
flow, and therefore microorganisms can easily integrate into
them. Bacterial culture studies with 100 samples of removed
adenoids found that only 7% of samples showed no bacterial
growth [6, 7, 8]. Streptococcus pneumoniae, Haemophilus
influenzae, Staphylococcus aureus, and Moraxella catarrhalis
were found to be the most common bacteria. Bacteria in
adenoids usually include many other species and provide
an indolent persistent inflammatory process with biofilm
formation [9, 10]. In addition, biofilms can enhance
antimicrobial resistance and bacterial anti-immune properties,
which creates conditions for the progression of inflammation
and frequent recurrence. Studies have found that impairment
of the normal composition of the nasopharyngeal microbiome
involving biofilm formation is associated with susceptibility
to acute respiratory illnesses and exacerbation of chronic
URT diseases, in particular nasopharyngitis [11, 12, 13].

To date, there is no consensus on the treatment of chronic
nasopharyngitis, so these patients are often undergoing
surgical intervention [14]. However, adenotomy frequently
fails to resolve the problem, as symptoms are maintained
in 19-26% of patients [15]. Therefore, the development
of effective non-surgical treatments for this disease
remains relevant. CNP is etiopathogenetically based on
chronic inflammation, associated primarily with impaired
nasopharyngeal microbiome. The above situation raises
numerous questions on whether to choose systemic or local
aetiotropic therapy. The treatment efficacy of CNP with
systemic antibacterial agents is low. The ineffectiveness of
antibiotic therapy in the paediatric population with chronic
adenoiditis (nasopharyngitis) is thought to be related to
nasopharyngeal bacterial biofilms [16, 17, 18]. Biofilm is
formed of different microbial communities, and prevents
the penetration of antimicrobial agents, so microorganisms
in biofilms can be 500—1000 times more tolerant to systemic
antibacterial agents than their planktonic equivalents [19]. In
this regard, effective eradication of pathogenic agents using
conventional antibacterial therapy is impossible. The prospect
is to influence the bacteria stored in the biofilm, particularly
using topical antibacterial agents. The results of randomised
clinical trials show evidence-based therapeutic efficacy of
topical antibacterial therapy associated with an effect on
biofilms in patients with chronic rhinosinusitis [20]. However,
no such studies have been conducted in patients with chronic
nasopharyngitis, especially during exacerbations.

There is a problem with choosing a broad-spectrum
agent that targets a wide range of bacteria types involved in
biofilm formation. Efficiency and high safety are important
requirements for such agents. Framycetin, an aminoglycoside
antibiotic for topical use, has these properties. The
concentration of framycetin, which is achieved during topical
application, provides its bactericidal activity against a wide

range of Gram-positive and Gram-negative microorganisms
responsible for the development of infectious processes in
the upper respiratory tract [21]. Add-on therapy for CNP
is commonly used in these patients [22]. Nasal steroids,
antileukotriene agents, and topical hyaluronic acid products
have been suggested as add-on pharmacological treatment
[23, 24, 25]. Overall, the evidence for the efficacy of these
medications is equivocal.

Study purpose: to determine the effect of topical
antibacterial therapy with framycetin and add-on treatment
on the progression of clinical symptoms in patients with
exacerbation of CNP.

Materials and methods
Trial design

A pragmatic, individually randomised, open-label,
retrospective study was conducted in six outpatient facilities
in Ukraine from September 2022 to April 2023. The study
was conducted in accordance with GCP standards and the
Declaration of Helsinki.

Participants

The study included 143 outpatients diagnosed with
exacerbation of chronic nasopharyngitis. The criteria for
diagnosis were:

— Objective clinical and endoscopic signs of the
inflammatory process in the nasopharynx (hyperaemia,
mucosal oedema, nasal discharge/postnasal drip);

— hyperthermia of the body;
— 3 or more disease episodes in the last 6 months;
Inclusion criteria:

— male and female subjects aged over 2 years who
were on outpatient treatment and diagnosed with
exacerbation of chronic nasopharyngitis:

— absence of diagnostic criteria for acute rhinosinusitis;

— severity of clinical symptoms not less than 2 points
according to the 5-point MSS scale (Main Symptoms
Severity Score, from 0 — no symptoms to 5 — severe
symptoms);

— no exclusion criteria.
Exclusion criteria:

— use of study drug within 30 days prior to enrolment
in the study;

— diagnosed with allergic rhinitis;
— known drug intolerance;

— indications for systemic antibacterial therapy;
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— presence of immunodeficiency states, other chronic
pathology and anatomical anomalies of ENT-organs,
including grade 2-3 adenoid hypertrophy, which could
affect the disease course.

The treatment group was randomised n — 58: patients who
received endonasal therapy with framycetin solution (Isofra).

The control group was randomised n — 85: patients
who received endonasal therapy with framycetin solution
(Isofra) and additionally oral antihistamines (cetirizine,
levocetirizine) and antivirals (inosine pranobex, enisamium
iodide). The treatment group (n — 58) included 22 (37.9%)
men and 36 (62.1%) women (average age 10.72 years). The
control group (n — 85) included 43 (50.6%) men and 42
(49.4%) women (average age 18.21 years). Patients in both
groups were comparable in sex and age (p<0.05).

Interventions

All patients were treated with: endonasal therapy with
framycetin solution (Isofra) and isotonic seawater solution
and, if indicated, the antipyretic paracetamol. Isofra is a
nasal spray of 8000 IU/ml framycetin solution in a 15 mL
spray bottle. Name of the marketing authorization holder:
Laboratories Bouchara Recordati, France. The product is
authorised in Ukraine and is available on prescription. The
composition, manufacture, packaging and labelling of the
product comply with the principles of good manufacturing
practice and the current national requirements of Ukraine. A
detailed description covering all quality and safety aspects
of Isofra spray is part of the relevant product characteristics.
Approved indications for use are treatment as a part of
combined therapy for infectious-inflammatory diseases of the
upper respiratory tract, including rhinitis, rhinopharyngitis,
sinusitis. The control group patients were additionally treated
with oral antihistamines (cetirizine, levocetirizine) and
antivirals (inosine pranobex, enisamium iodide) in dosage
according to the instructions for use. The patients included in
the study were treated by specialists experienced for at least
5 years.

Outcome measures

All data were evaluated at the treatment initiation and
over 10 days (Table 1).

Table 1: Visit schedule

V (visit) | V1 V2 V3
Day 0 1 2 3 | 4 5 69| 10
Treatment gr.
framycetin
Control gr.

framycetin + add-on treatment

V1 Day 0 Enrolment in the study, treatment assignment
V2 Day 5+1 Evaluation of condition, treatment efficiency
V3 Day 101  Evaluation of condition, treatment efficiency

Symptoms were assessed by the physicians. Four main
symptoms were assessed at each visit: nasal discharge,
postnasal drip, hyperaemia, mucosal oedema using 5-point
MSS scale ((from 0 — no symptoms to 5 — severe symptoms)
for each symptom). In addition, the physician assessed the
presence of body hyperthermia. The main treatment efficacy
endpoint was the reduction in the severity of the disease
symptoms assessed using 5-point MSS scale at each visit
compared to visit 1, and the course of hyperthermia.

Sample size

The clinical trial was designed to provide a reliable
description of the in vivo efficacy of Isofra nasal spray
monotherapy compared to the use of add-on treatment.
Several exploratory descriptive and statistical evaluations
were performed depending on the data so that a biometric
assessment of sample size is not required. However, to ensure
a sufficient sample size for analyses of the data obtained, a
sample size of N = 140 was chosen.

Randomization

The clinical part of the pragmatic individually randomised
retrospective study is open label. Subjects with symptomatic
exacerbation of CRS were selected into one of two possible
groups according to the study objectives. All patients meeting
the inclusion criteria were randomised.

Statistical methods

In order to analyze homogeneity of groups, descriptive
statistics methods were used for description of the baseline
condition of the treatment and control group (for quantitative

parameters — n, mean arithmetic, median, standard
deviation, minimum and maximum va-lues; for qualitative
parameters — incidence and share as %). Verification of

normality of data distribution in groups was performed for
quantitative parameters using Shapiro-Wilk test. If the data
in groups showed normal distribution according to certain
parameters, the groups were compared by these parameters
via Student's test for in-dependent samples. Otherwise (if
the data distribution was different from normal), comparison
of groups was performed according to Mann-Whitney test.
For categorical parameters, the groups were compared using
Pearson's chi-squared test or Fisher's exact test. For analysis
of efficacy, descriptive statistics parameters were calculated in
each group (n, mean arithmetic, median, standard deviation,
minimum and maximum values) for all visits in accordance
with patients' examination scheme.

Analysis of dynamics of the said parameters in each group
was performed via two-way analysis of variance (ANOVA)
according to the following scheme: “Visit” factor is fixed
(levels: wvisit 1... visit n); “Subjects” factor is random.
Results of the subsequent visits were compared against the
data of visit 1 via contrast analysis using simple contrasts.
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Comparison between groups in dynamics of tested parameters
was performed by differences dTi = (TVisit n — TVisit 1) of
assessed parameters using Mann-Whitney test. The level of
confidence for Shapiro-Wilk test was accepted equal to 0.01,
and for the rest of the criteria it was accepted equal to 0.05.
The analysis was performed in software environment IBM
SPSS 22.0

Results
Study Sample

A total of 438 outpatients were screened, and 143
outpatients were randomised to participate in the study (Fig.
1). Of the 438 selected patients diagnosed with exacerbation
of chronic nasopharyngitis, 295 (67.4%) were not included
in the study. The reason was meeting the inclusion criteria:
allergy (n=124), administration of systemic antibacterial
therapy (n=96), adenoid hypertrophy (n=75). Of the 143
patients meeting the inclusion criteria, n-58 were randomised
to the treatment group and n-85 to the control group. All
randomised patients were included in the outcome analysis.

Table 2 shows patient distribution by gender. 22 (37.9%)
males and 36 (62.1%) females were included in the treatment
group and 43 (50.6%) males and 42 (49.4%) females were
included in the control group.

Comparison of groups by gender using the chi-square test
at the significance level of 0.05 showed that the groups were
formed statistically homogeneous by gender. The average
age of the patients was 10.72 years in the treatment group and
18.21 years in the control group (Table 3).

Since the data in the groups by “age” are not normally
distributed and differ in the number of patients, comparison
of groups by age was performed using the Mann-Whitney test
adjusted for independent samples at a significance level of
0.05 (Table 4).

The analysis shows that the groups were formed
statistically homogeneous by age. In general, there were
no significant differences in demographic characteristics
between the patients in the treatment group and the control
group at baseline (V1).

[ )

Assessed for eligibility (n=438)

Excluded (n=295)

+ Not meeting inclusion criteria (n=295)

¥

¢+ Other reasons (n= 0)

Randomized (n=143)

l

Allocated to treatment group (n=58)
¢+ Received allocated intervention (n=58)
+ Did not receive allocated intervention (give

Allocated to control group (n=85)

+ Received allocated intervention (n=85)

+ Did not receive allocated intervention (give
reasons) (n=0)

reasons) (n=0)

)

Lost to follow-up (give reasons) (n=0)
Discontinued intervention (n=0)

Lost to follow-up (give reasons) (n=0)
Discontinued intervention (n=0)

) l

! [
Analysed (n=58)

+ Excluded from analysis (n=0)

Analysed (n=85)
+ Excluded from analysis (n=0)

Figure 1: Patients included in screening and randomisation
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Table 2: Comparison of groups by gender

Women Total
% n %
36 62.1 58 100
42 494 85 100

Table 3: Analysis of groups by age by methods of descriptive statistics

Median Standard deviation Min Max
8 10.44 2 65
9 17.95 1 82

Table 4: Comparison of groups by age using the Mann-Whitney test

Men
Group
n %
Treatment 22 37.9
Control 43 50.6
X?=1.746
p=0.186
df=1
Parameter Group n Average
Treatment 58 10.72
Age
Control 85 18.21
Parameter Group U Mann-Whitney
Treatment
Age 2024
Control

Outcomes and estimation

Typical clinical symptoms of CNP are nasal discharge,
postnasal drip, hyperaemia, mucosal oedema. Table 5 shows
the group comparison according to the main symptoms by the
descriptive statistics at study baseline (V1).

As can be seen from the presented analysis, the average
nasal discharge symptom score was 3.33 in the treatment and
4.23 in the control group. Postnasal drip was 2.19 and 3.07
scores, respectively. Mucosal hyperaecmia was 3.31 in the
treatment group and 4.35 in the control group. The severity of
mucosal oedema was 1.90 in the treatment group and 3.76 in
the control group. Since the groups differed in the number of
patients and the scores were not normally distributed, group
comparison at baseline for the main symptoms was performed
using the Mann-Whitney test adjusted for independent
samples at a significance level of 0.05 (Table 6).

As can be seen from the analysis, at V1 the groups
differed statistically significantly in the severity of the main
symptoms. Figure 2 shows the relative course of regression
of symptom severity assessed on a 5-point scale (from 0 to 5
points). The regression degree of symptom severity in % at
V2 and V3 compared to the first visit (V1) was determined.

Regression of nasal discharge in patients of the treatment
group by 37.2% versus 46.5% in the control group at V2 and
by 95.2% versus 95.6% at V3 was observed. When evaluating
the symptom of postnasal drip during treatment, regression of
postnasal discharge by 41.6% at V2 and 95.9% at V3 was
observed in patients in the treatment group. Comparable

W Wilcoxon Z-statistics p -value

3735 -1.817 0.069

regression was observed in patients of the control group: by
47.2% at V2 and up to 97.4% at V3. Mucosal hyperaemia:
regression of 38.7% at V2 in the treatment group and 52.9%
in the control group was observed. At V3, regression was
97.9% in the treatment group and 97.5% in the control group.
Mucosal oedema is the main symptom representing the
degree of nasal breathing difficulty. On-therapy, regression
of symptom severity was observed by 45.8% in the treatment
group and 58.0% in the control group at V2 and 98.4% at
V3 in the treatment and control groups, respectively. Since
the groups were formed not statistically homogeneous by
the above symptoms, to analyse the course of change in the
severity of the main symptoms, individual differences dTi
= Tvisit2 — Tvisitl, ...., Tvisit3 — Tvisitl for each subject
and symptom were calculated. Further comparison between
groups on the course of severity of the main symptoms
(differences dTi) was performed using the Mann-Whitney
test. The set significance level was 0.05. Table 7 shows
the data of comparative analysis of the course of symptom
characteristics between the groups.

The data show that the groups did not statistically differ in
the course of severity of symptoms such as nasal discharge,
postnasal drip, mucous membrane hyperaemia at V2 and
V3 (p>0.05). Differences in the course of the symptom:
mucosal oedema were significant between groups at visit 2
(p<0.05). According to the study design, thermometry was
performed at all visits to determine body hyperthermia in
patients (Table 8). Comparison of groups on the course of
body hyperthermia was performed using chi-square test in
combination with Fisher t-test at a significance level of 0.05.
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Table 5: Group analyses by main symptoms at V1
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Parameter Group n Average Median Standard deviation Min Max
Treatment 58 3.33 4 1.3 0 5
Nasal discharge
Control 85 413 5 1.23 0 5
Treatment 58 219 3 1.81 0 5
Postnasal drip
Control 85 3.07 3 1.65 0 5
Treatment 58 3.31 4 1.25 0 5
Mucosal hyperaemia
Control 85 4.35 4 0.8 0 5
Treatment 58 1.9 2 1.83 0 5
Mucosal oedema
Control 85 3.76 4 1.32 0 5
Table 6: Group comparison by main symptoms at V1 using the Mann-Whitney test
Parameter Group U Mann-Whitney W Wilcoxon Z-statistics p -value
Treatment
Nasal discharge 1406 3117 -4.567 0
Control
Treatment
Postnasal drip 1785.5 3496.5 -2.87 0.004
Control
Treatment
Mucosal hyperaemia 1136 2847 -5.826 0
Control
Treatment
Mucosal oedema 1062.5 2773.5 -5.922 0
Control
0.0
-20.0
001 4 38.7
T -41.6 S
-46.5 -47.2 -45.
X -60.0 -52.9
-58.0
-80.0
-100.0 i i == o
-95.295.6 -95.997.4 -97.9 975 -98.4-98.4
-120.0
Nasal discharge Postnasal drip Mucosal hyperaemia Mucosal oedema
OTreatment group @ Control group

Figure 2: Relative course of regression of symptom severity (%)
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Table 7: Comparison between groups in the course of the symptoms using the Mann-Whitney test

Parameter Visit U Mann-Whitney W Wilcoxon V4 p-value*
V2 2417 4128 -0.207 0.836
Nasal discharge
V3 2402 4113 -0.414 0.679
V2 2114 3825 -1.487 0.137
Postnasal drip
V3 24355 4146.5 -0.263 0.793
V2 2388.5 6043.5 -0.329 0.742
Mucosal hyperaemia
V3 2401 4112 -0.548 0.584
V2 1776.5 3487.5 -2.933 0.003*
Mucosal oedema
V3 2405 4116 -0.66 0.509
Table 8: Analysis of groups according to the course of body hyperthermia
Treatment group Control group
Visit p-value
Hyperthermia present No hyperthermia present Hyperthermia present No hyperthermia present
VA1 24 (41.4%) 34 (58.6%) 39 (45.9%) 46 (54.1%) 0.718
V2 4 (6.9%) 54 (93.1%) 14 (16.5%) 71 (83.5%) 0.124
V3 0 (0%) 58 (100%) 0 (0%) 85 (100%) 1

The table data show that there were no statistically
significant differences between the groups for the course of
body hyperthermia at all patient visits. The analysis of the
results of tolerability assessment showed that the treatment
was well or very well tolerated in all cases. No side effects
were reported in any patient during treatment.

Safety and tolerability

An analysis of the tolerability assessment findings showed
that the treatment was well tolerated or very well tolerated in
all cases. No on- treatment side effects were observed in any
patient.

Discussion

The NT surface has been known to have many folds or
crypts with limited blood flow and therefore microorganisms
can easily integrate into them. Bacteria in adenoids usually
include many species and provide an indolent persistent
inflammatory process with biofilm formation [9,10]. Biofilms
can create conditions for the progression of inflammation and
frequent recurrence. Studies have found that impairment of
the normal composition of the nasopharyngeal microbiome
involving biofilm formation is associated with susceptibility
to frequent exacerbation of chronic nasopharyngitis [11, 12,
13]. The inclusion criteria for patients were the presence of 3
or more episodes of disease within the last 6 months, which
was clinical evidence of biofilms on the nasopharyngeal
tonsil. The treatment efficacy with systemic antibacterial

agents is low. The ineffectiveness of antibiotic therapy in the
paediatric population with chronic nasopharyngitis is thought
to be related to nasopharyngeal bacterial biofilms [16, 17, 18].

The prospect is to influence the bacteria stored in the
biofilm, in particular their planktonic forms, using topical
antibacterial agents. However, the efficacy of such treatment
remains insufficiently studied. The study shows that the
use of endonasal therapy with framycetin solution (Isofra)
complementary to background therapy with isotonic seawater
solution has an evidence-based clinical effect. Patients in
the treatment and control groups demonstrated a clinically
significant reduction in the severity of the main symptoms
(nasal discharge, postnasal drip, mucosal hyperaemia,
mucosal oedema) at V2 and V3. The obtained findings reflect
the few data published in the literature showing evidence-
based therapeutic efficacy of topical antibacterial therapy
associated with an effect on biofilms in patients with chronic
rhinosinusitis [20]. Add-on therapy for CNP is commonly
used in these patients [22]. Nasal steroids, antileukotriene
agents, and topical hyaluronic acid products have been
suggested as add-on pharmacological treatment [23, 24,
25]. Overall, the evidence for the efficacy of this agent is
equivocal, so the potential for additional treatment requires
further investigation. According to the study design, the
control group included patients who received complementary
therapy with antihistamines and antivirals. Obviously, the
reason for their administration was the greater severity of
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symptoms in the control group patients at V1, as the groups
differed statistically significantly by this parameter. In our
opinion, a higher score of symptom severity in the control
group patients is rather related to the subjective assessment
of the patient's condition by the clinician.

The patients did not show statistically significant
differences between groups by the “body hyperthermia”
parameter at V1, so the difference in the patient scores was
not related to the disease severity. Add-on therapy did not
improve the treatment outcomes of the control group patients.
The data show that the groups did not statistically differ in
the course of severity of symptoms such as nasal discharge,
postnasal drip, mucous membrane hyperaemia at V2 and
V3 (p>0.05). Differences in the course of the “mucous
oedema” symptom were significant between the groups at
visit 2 (p<0.05). This difference can be explained by a mild
and not lasting antiedematous effect of antihistamines. The
above agents can be used for self-treatment in the first day
or two of the disease [20]. Add-on therapy showed no effect
on body hyperthermia. There were no statistically significant
differences between the groups for the course of the indicated
symptom at the follow-up patient visits.

The results obtained confirm the data published in the
literature reflecting the lack of therapeutic efficacy of add-on
treatment in patients with chronic nasopharyngitis [23, 24,
25]. Thus, at the ten-day follow-up period in the treatment and
control group patients against the background of endonasal
therapy with framycetin solution, regression of symptoms
of chronic nasopharyngitis exacerbation is observed, which
allows us to evaluate the course of the disease as “significantly
positive”. Reduction in the severity of symptoms correlates
with the course of hyperthermia. The design was a
comparative study, comparing additional administration of
oral antihistamines and antivirals. The effect of this treatment
did not lead to an improvement in the course of symptoms
in the control group patients versus the treatment group. In
this regard, the positive trends in treatment outcomes can be
attributed to the clinical effects of framycetin.

Conclusions

Endonasal therapy with framycetin solution in
exacerbation of CNP contributes to the reduction in the
severity of the main clinical symptoms in patients of the
treatment and control groups. Reduction in the severity
of clinical symptoms correlates with a significant decrease
in hyperthermia in patients of both groups. Additional
administration of antiviral and antihistamine agents does not
affect the course of clinical symptoms due to exacerbation of
chronic nasopharyngitis.
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