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INTRODUCTION 

Acute nasopharyngitis is an upper respiratory infection 

usually caused by viruses with nasal congestion present 

in about 80% of patients.1 Reduction of inflammation and 

nasal edema is crucial for successful treatment of nasal 

congestion characterized by swelled mucosa and airflow 

blockage. Treatment options include topical and systemic 

preparations. Various compositions of saline for nasal 

application are used. Those include isotonic and 

hypertonic solutions that are often enriched with specific 

compounds to achieve additional benefits.2 Among those, 
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molecules that are naturally a part of nasal mucosa 

immune defense could play a significant role. Nasal 

secretions contain numerous compounds, including 

antimicrobial proteins where lysozyme and lactoferrin are 

among the most abundant ones. Lysozyme is secreted by 

nasal submucosal glands under control by 

parasympathetic nervous system. It plays important roles 

in immune response of nasal mucosa.3 Together with 

secretory immunoglobulins, lysozyme is component of 

mucosal blanket involved in removal of particles from the 

nose.4 Also, lysozyme has direct anti-pathogen effects in 

nasal secretions.5 Hen egg white lysozyme directly 

promotes the ciliary beats in human nasal mucosa.6 

Certain conditions and treatments can decrease lysozyme 

activity in nasal secretions. Although Tewfik et al found 

that precursor of lysozyme is downregulated in subjects 

with chronic rhinosinusitis7, there are still controversies 

regarding the concentrations of lysozyme in those 

patients.5 High variations in lysozyme mRNA expression 

between healthy controls indicate interaction of different 

factors influencing lysozyme levels.8 Woods et al found 

that isotonic saline irrigation can cause short decrease in 

lysozyme and lactoferrin levels that is reverted within six 

hours.9 However, Harcourt-Smith did not find changes in 

lysozyme levels after initial application of isotonic or low 

salt irrigations, but found increased levels of lysozyme 

after 14 days of daily irrigations with low salt solutions.10 

Due to its physiological roles and variations in nasal 

fluids, lysozyme addition to nasal sprays brings added 

value in the therapy of nasal congestion in acute 

nasopharyngitis. Although there are commercially 

available nasal sprays containing lysozyme, additional 

research is needed to explore the full potential of those 

compositions.  

The aim of this study was to evaluate the efficacy and 

safety of hypertonic saline solution compared to slightly 

hypertonic nasal spray with lysozyme in the treatment of 

acute nasopharyngitis.  

METHODS 

Study population and data collection 

The non-interventional, multicenter, observational, 

parallel, cohort study of efficacy and safety of hypertonic 

saline solution compared to slightly hypertonic nasal 

spray with lysozyme was conducted on adult subjects of 

both sexes treated in health institutions in Bosnia and 

Herzegovina between October 2019 and December 2020. 

The study was approved by the Agency for Medicinal 

Products and Medical Devices of Bosnia and 

Herzegovina. Inclusion criteria were symptoms of acute 

nasopharyngitis that did not last longer than 7 days and a 

congestion symptom score of 1 or more (on a scale from 

0 to 3, where 0 is a completely open nose for breathing, 

and 3 is a complete blockage of both nasal passages with 

mouth breathing). Exclusion criteria were allergy to any 

ingredient of applied nasal spray, cardiovascular, 

endocrinological, respiratory diseases, severe septal 

deviation or nasal polyps, previous surgery on the nasal 

passages or sinuses, taking medications that may affect 

congestion (such as systemic steroids, intranasal 

medications), symptoms of nasopharyngitis that lasted 

longer than 7 days, recently used nasal decongestants, 

pregnancy and breastfeeding.  

After signing the informed consent, subjects were 

included into the study and divided into two groups: 

hypertonic saline (receiving hypertonic saline of various 

producers in the osmolality range 750 to 1000 mOsm/kg) 

or lysozyme group (receiving Lynase® nasal spray, 

producer Bosnalijek JSC, Bosnia and Herzegovina, 

containing 0.5 mg/ml hen egg white lysozyme 

hydrochloride and 0.9% NaCl but slightly hypertonic 

with osmolality 400 mOsm/kg due to other ingredients). 

Application of nasal sprays was performed according to 

approved instructions for use. Subjects received therapy 

as part of their routine medical care. The doctors who 

normally treat the respondents recommended therapy at 

their own discretion independently of the study. 

Monitoring of subjects lasted 7 days, during which there 

were two visits: at the baseline and after 7 days. On 

baseline demographic data and comorbidities were 

recorded. On both visits side effects and serious side 

effects were recorded. Side effects were coded according 

to Standardized Medical Dictionary for Regulatory 

Activities® (MedDRA®) version 26.1. The severity of 

congestion was assessed based on a visual analogue scale 

(VAS) before the application of the medicinal product, 30 

minutes after application, and 7 days after the therapy 

start. The time until the patency of both nasal passages 

after application of the nasal spray was measured with the 

help of a stopwatch. 

Statistical analysis 

Descriptive statistics (absolute and relative numbers) was 

used for the presentation of results. Normality of data 

distribution was evaluated with the Kolmogorov-Smirnov 

test. Similarity of variances was assessed by Levene's test 

for equality of variances, and then a t-test was used to 

compare BMI between groups. Age, nasal congestion 

score, and time required for complete nasal decongestion 

were compared by Mann-Whitney U test. Sex and 

comorbidities between groups were compared by the 

Pearson’s chi-square test. To assess the difference in the 

nasal congestion score in three-time intervals, the 

Friedman test was used, followed by the comparison 

between the two measurement times using Wilcoxon 

signed-rank test with Bonferroni correction of the p value 

(p<0.017 was calculated as a statistically significant 

value). P<0.05 was a value that was accepted as a 

statistically significant difference, except in the case of 

tests where the Bonferroni correction was applied. 

Statistical analysis was performed using the SPSS 

(Statistical Package for Social Sciences) program, version 

23.0. 
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RESULTS 

Study population and data collection 

The total number of included subjects was 252, of which 

60 were in the hypertonic saline group and 192 in the 

lysozyme group. Age (U=5086.5, p=0.230), sex 

(χ2(1)=0.221, p=0.658) and BMI (t (237)=1.029, 

p=0.304) were similar between groups. A higher 

percentage of subjects in the hypertonic saline group had 

significant organic disease (χ2(1)=8.592, p=0.004) (Table 

1). 

Table 1: Measured parameters before the use of the therapy, 30 minutes after the therapy and 7 days after the start 

of the therapy. 

Parameter 

All subjects 

(n=252) 

Hypertonic 

saline group 

(n=60) 

Lysozyme 

group (n=192) 
P value hypertonic 

saline vs lysozyme 

group 
N (%) N (%) N (%) 

Age in years (interquartile range) 40 (29-54) 43 (31-56) 40 (28-53) 0.230 

Sex, male  
114 (45)/  

138 (55) 

26 (43)/  

34 (57) 

88 (46)/  

104 (54) 
0.658 

Body mass index (BMI) (±SD) 25.4 (±3.5) 25.0 (±3.4) 25.5 (±3.5) 0.304 

Significant organic disease 44 (17) 18 (30) 26 (14) 0.004 

Cardiovascular 18 (7) 11 (18) 7 (4)  

Respiratory 5 (2) 1 (2) 4(2)  

Hepatobiliary 0 (0) 0 (0) 0 (0)  

Gastrointestinal 3 (1) 0 (0) 3 (1)  

Another disease 17 (7) 6 (10) 11 (6)  

Unknown 1 (0) 0 (0) 1 (1)  

Nasal congestion score on a scale from 0 (no obstruction) to 3 (nose completely blocked) 

Initial visit, 

Before using the therapy 

2.0  

(2.0-3.0) 

2.0  

(2.0-2.3) 

2.0  

(2.0-3.0) 
0.200 

Initial visit, 30 minutes after using 

the therapy 

1.0  

(1.0-1.8) 

1.0  

(1.0-2.0) 

1.0  

(0.0-1.0) 
<0.001 

Seven days after the initial visit 
0.0 

(0.0-1.0) 

0.0 

(0.0-1.0) 

0.0 

(0.0-0.0) 
0.001 

The time required for the 

complete unclogging of the nose 

after the first application of the 

therapy (minutes) 

5.0  

(3.0-10.5) 

3.5  

(1.0-10.0) 

6.0  

(4.0-14.0) 
<0.001 

 

Efficacy of therapies 

Although both groups had a similar nasal congestion 

score before therapy (U=5189, p=0.200), the lysozyme 

group had a significantly lower nasal congestion score 30 

minutes after therapy (U=3542, p<0.001) and 7 days from 

the start of therapy (U=4417, p=0.001) when compared to 

hypertonic saline group. In both groups, a significantly 

decreased nasal passages’ obstruction was recorded 30 

minutes after the application of the therapy compared to 

the period before the application of the therapy, and 

seven days after the therapy start compared to both 

periods: before the application of the therapy and 30 

minutes after the therapy application (for all compared 

time intervals p<0.001). In the hypertonic saline group, a 

significantly shorter time to establish the patency of the 

nasal passages after the first application of the therapy 

was observed (U=3987, p<0.001) (Table 1). 

 

Safety of therapies  

Not a single patient had a deterioration in the condition of 

the nasal passages, pharynx and oral cavity, larynx, 

external ear canal and eardrum during the examination. 

Adverse events were mild. In hypertonic saline group one 

adverse reaction of epistaxis – SOC respiratory, thoracic, 

and mediastinal disorders was recorded. In lysozyme 

group one adverse reaction of nose burning during and 

after first application of nasal spray (Nasal burning – 

SOC Respiratory, thoracic, and mediastinal disorders) 

was recorded. 

DISCUSSION 

Both evaluated nasal sprays (hypertonic saline and 

slightly hypertonic solution enriched with lysozyme) 

were effective and safe in the treatment of nasal 

congestion in acute nasopharyngitis. In both groups, an 

improvement in the nasal congestion score was observed 

30 minutes and 7 days after the start of therapy. However, 
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nasal spray with lysozyme showed better efficacy 30 

minutes after therapy application and subjects had 

significantly better nasal congestion score compared to 

hypertonic saline. Also, 7 days after the start of therapy, 

subjects in the lysozyme group had a better nasal 

congestion score compared to subjects who used 

hypertonic saline. Those results could be due to the role 

of lysozyme in natural immunity of nasal mucosa and 

anti-inflammatory effects of this compound.11,12 Also, 

lysozyme promotes colonization of nasopharynx with 

healthy microbiota leading to long-term beneficial 

effects.13,14 When hen egg white lysozyme is 

administered to experimental animals, antibacterial 

activity results in production of peptidoglycans that 

induce strong immune response. Activity of lymphocytes 

is modulated by lysozyme, an enzyme considered as 

“alternative antibiotic.”15 Antimicrobial activity of this 

compound could lead to better nasal decongestion, 

especially 7 days after the therapy start.  

The hypertonic saline had a faster effect and the median 

time required for nasal decongestion was 3.5 minutes 

(IQR 1.0-10.0 minutes) in contrast to lysozyme group 

where the median was 6.0 minutes (IQR 4.0-14.0 

minutes). Hypertonic saline exerts fast effects of nasal 

decongestion by mechanical and physiological activities. 

When hypertonic solution is applied it promotes transport 

of the water to nasal mucosa resulting in increased 

mucociliary clearance and reduction of swelling in 

submucosal tissue.16 Besides NaCl concentration, 

osmolality of solution depends on presence of other 

ions.16 The lysozyme group in this study received a 

slightly hypertonic solution containing 0.9% NaCl but 

also other ions that are resulting in osmolality of 400 

mOsm/kg. Although this is slightly hypertonic compared 

to normal serum osmolality which is in the range 275 to 

295 mOsm/kg, this is lower osmolality compared to 

hypertonic saline solutions used in this study that were in 

the range between 750 and 1000 mOsm/kg.17 Higher 

osmolality decreased the time to nasal decongestion in 

hypertonic saline compared to lysozyme group.18 

However, several minutes longer decongestion in 

lysozyme group should not present significant delay in 

everyday practice especially considering the long-term 

beneficial effects of lysozyme in acute nasopharyngitis 

treatment.  

In the hypertonic saline group, a greater number of 

subjects had significant comorbidities, primarily 

cardiovascular diseases. Since this study did not 

randomly divide subjects into groups, this result could be 

due to the tendency of treating investigators to include 

more subjects with comorbidities into hypertonic saline 

group. This approach is not justified taking into 

consideration that lysozyme is natural compound with 

excellent safety profile.19 In our study, two adverse 

reactions were recorded. In the lysozyme group nose 

burning sensation was recorded during and after the first 

application of nasal spray. This is one of the most 

common adverse reactions for hypertonic saline nasal 

sprays which promote release of substance P and 

stimulate nociceptive nerves.16,20 One case of epistaxis 

during seven days follow-up was recorded in hypertonic 

saline group. This is known, rare adverse reaction for 

hypertonic saline.16 

This study had several limitations. Therapies were not 

included randomly so the bias could be introduced 

through selection of subjects into groups. However, nasal 

congestion score at the initial visit, before using the 

therapy, was similar between groups. Also, efficacy was 

measured subjectively using the nasal congestion score 

on a scale from 0 (no obstruction) to 3 (nose completely 

blocked). Since this was observational study, no 

laboratory parameters were measured. A larger 

randomized study focused on exploration of mechanisms 

of activity for nasal spray containing lysozyme and 

hypertonic saline should be performed. 

CONCLUSION 

A good efficacy and safety of both hypertonic nasal 

saline spray and slightly hypertonic nasal saline spray 

enriched with lysozyme in treating nasal congestion in 

acute nasopharyngitis was found. After the first 

application, a longer time for nasal decongestion was 

needed in the lysozyme group (median 6.0 minutes) 

compared to the hypertonic saline group (median 3.5 

minutes). The lysozyme group had a better decongestion 

score 30 minutes and 7 days after therapy introduction. 

This study brings valuable results about the application of 

lysozyme in slightly hypertonic nasal spray in the 

treatment of acute nasopharyngitis. 
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