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Abstract

To obtain real world data on the efficacy, safety and performance of
a Hypertonic Seawater Solution comprising Algal Extracts and Dexpan-
thenol (HSSAIl) indicated for Allergic Rhinitis (AR), we have conduct-
ed a user survey study in a total of 300 adult and pediatric patients
recruited in 2 hospital centers over a period of 9 months. The study
assessed a series of quantitative and qualitative parameters, namely
changes of several sinonasal and Quality-of-Life (QoL) symptom scores
after HSSAIl use, time to symptom relief, use of prescribed medication,
product usability and satisfaction, consumer use and recommenda-
tion intentions as well as product safety and performance. Our re-
sults showed significant alleviation of sinonasal and QoL symptoms in
both populations (p<0.001 for each symptom score). Symptom relief
manifested predominantly within 30 minutes or less after HSSAIll use in
70.1% of the total population; overall, symptoms improved gradually
within the first three days of product use. 96.6% of the patients utiliz-
ing HSSAIl adjunct to prescribed medication considered the combined
treatment highly efficacious. Moreover, combined treatment allowed
for a reduction of medicated product intake in 82.2% of the total popu-
lation. Satisfaction on the usability and efficacy of the device exceeded
95%, and the overwhelming majority of respondents expressed their
readiness to endorse HSSAIl to peers (97.2%) or re-use it in the future
(95.2%). No significant safety signals or technical concerns were identi-
fied during the study. These findings support the usefulness of HSSAII
in managing sinonasal and QoL symptoms in AR patients.

Keywords: Nasal spray; User survey; Hypertonic sea water solu-
tions; Sea algae; Sinonasal symptoms; Quality of life symptoms.

Abbreviations: AR: Allergic Rhinitis; ARS/CRS: Allergic/Chronic Rhi-
nosinusitis; ENT: Ear Nose and Throat; HSS All: Nasal Spray with Hy-
pertonic Seawater Solution Enriched with Algal Extracts; Qol: Quality
of Life.
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“Introduction

Allergic Rhinitis (AR) is a prevalent condition affecting 10-
20% of the adult population globally [1]. It is characterized by
an IgE-mediated immune response against allergens, leading to
symptoms such as rhinorrhea, nasal obstruction, itching, and
sneezing. Ocular symptoms are also common in AR, especial-
ly with outdoor allergens. AR includes two main clinical enti-
ties: seasonal and perennial. Symptoms can be intermittent
or persistent, with seasonal AR triggered by outdoor allergens
and non-specific irritants exacerbating symptoms. It is a multi-
dimensional disease and affects the quality of life, productivity
and performance at work, thus making treatment imperative.
It also has a profound impact on an individual’s physical, social,
and emotional well-being as well as quality of life (QolL). AR
may contribute to rhinosinusitis, sharing similar symptoms with
Allergic Rhinosinusitis (ARS) and Chronic Rhinosinusitis (CRS)
[1,2].

AR management involves patient education to avoid known
allergens, pharmacological medications and non-pharmacolog-
ical treatments. Oral/intranasal antihistamines or deconges-
tants, or intranasal corticosteroids are effective pharmaceutical
interventions [1-4]. While these treatments are proven to be
effective, non-pharmacological approaches like nasal saline ir-
rigation have been employed to alleviate nasal symptoms, po-
tentially reducing patient-reported disease severity across both
adult and pediatric populations. In patients with AR, nasal ir-
rigation remains a valuable adjunctive treatment option [2,4-8]
that could be highly beneficial for patients reluctant to continue
long-term steroid therapy.

Nasal irrigation constitutes a simple, safe and inexpensive
procedure. It involves flushing the nasal cavity with saline so-
lution, facilitating the removal of encrusted material and sup-
porting mucosal healing. Irrigation with saline solutions helps
moisturize the nasal cavity, promotes mucociliary clearance,
and removes allergens and inflammatory mediators [9]. It has
been reported to alleviate symptoms and improve patient-
reported allergic rhinitis severity in both children [10-12] and
adults [2,13-14]. Saline irrigation has shown benefits not only
in AR but also in related conditions like rhinosinusitis. Isotonic
and hypertonic saline solutions are commonly used, with hy-
pertonic saline offering greater efficacy [1,2,6,7].

This user survey aimed to investigate the user satisfaction
and clinical efficacy of HSSAIl, a hypertonic (2.3% NaCl) sea-
water nasal spray containing sea algae and dexpanthenol, in
ameliorating sinonasal symptoms and enhancing quality of life
among children and adults afflicted with AR.

Material and methods
Nasal spray

HSSAIl (Sinomarin® Plus Algae Allergy Relief, 30 mL, Geroly-
matos International S.A) is a hypertonic (2.3% NaCl) seawater
solution enriched with two algal extracts (Undaria pinnatifida
and Spirulina platensis) and dexpanthenol. HSSAIl relieves AR
symptoms including blocked nose, sinus pressure, runny nose
and sneezing, cleansing the nasal cavities and eliminating mu-
cus and mucus-trapped allergens that may worsen AR symp-
toms. HSSAIl can be used adjunctively to medicated treatments.

Users and survey design

This prospective user survey study involved patients who
sought assistance for ENT symptoms during hospital visits to
Oteshevo and Kozle Hospitals in North Macedonia. The recruit-
ment took place in the period between March and November
2023. Patients were advised to engage in nasal rinsing daily with
HSSAIl as sole treatment or added to the prescribed medication
according to its label. Upon patient consent, each patient was
provided with the nasal spray and a questionnaire to be com-
pleted before the initial and after the final use.

The survey questionnaire was drafted to gather data on
the effectiveness, safety, and performance of the device. Ini-
tially collecting patient demographic data (age and gender) and
data on the ENT condition for which the spray was utilized, the
qguestionnaire specifically assessed the severity of sinonasal
and quality of life symptoms before and after product use. Fur-
thermore, it assessed usage patterns (including frequency and
co-administration with medication), time to symptom relief,
overall evaluation and satisfaction and intention for future pur-
chase. Finally, it evaluated safety and performance of the device
based on the incidence of adverse events and/or device mal-
functions reported by participants during product use. Overall,
the questionnaire used Likert scales for grading of responses or
response formats that encompassed options such as yes/no,
multiple-choice, free-text, and multiple selections.

Statistical analysis

Data was analyzed using R version 4.3.2. All tests were two-
sided, and the significance level was set at a=5%. Statistical
analysis was based on descriptive statistics and was performed
overall and by age group (218 years, <18 years). Descriptive
statistics are presented as numbers (with percentages), means,
and standard errors. Each item was described as categorical
variable by absolute and relative frequencies before and after
treatment. A shift table was used to present the change after
treatment for each item. Improvement, no change or worsening
of each item was presented in a frequency table. Percentages
were based on the total number of patients. Missing categories
were considered for the calculation of the summary percent-
ages. Average score was calculated for each item based on the
following rating scale: 0-6: Not troubled - Extremely troubled.
Overall summaries of each score were based on the number
of patients with non-missing data, mean, standard deviation,
median, minimum and maximum before and after treatment.
Comparisons between the two time points were assessed by
paired samples t-test.

Results

Overall, 300 users participated in this prospective user sur-
vey. After excluding participants providing invalid answers,
answers from 248 participants (each of whom answered all
survey questions) were retained. The mean age of the entire
cohort was 22.6+1.4 years, including 58.8% males and 41.1%
females. Of them, 162 (65.3%) of users were children (<18
years) of 8.6+0.2 years and 64.2%/35.8% males/females; 86
(34.7%) of users were adults (218 years) of 49.1+1.7 years
and 47.7%/51.2% males/females. Allergic rhinitis was the pre-
dominant disease (96.8%) the users suffered from in the total
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Figure 1: Average of each question response for sinonasal and quality of life symptoms
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Figure 2: Frequency of shift changes of responses for sinonasal and quality of life symp-
toms for the total (a), children (b), and adult (c) populations.
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CTable 1: User survey demographics information.

Variable
Total population Children (<18 years) Adults (218 years)
Number of users [count (%)] 248 (100%) 162 (65.3%) 86 (34.7%)
Age (mean + SE) 22.6+1.4 8.610.2 49.1+1.7
Sex (male/female) 145/102 (58.8% / 41.1%)* 104/58 (64.2% / 35.8%) 41/44 (47.7% | 51.2%)*
Condition
Allergic rhinitis 240 (96.8%) 154 (95.1%) 86 (100.0%)
Nasopharyngitis 2 (0.8%) 2 (1.2%) 0
Sinusitis 1(0.4%) 1(0.6%) 0
AR & bronchiolitis 1(0.4%) 1(0.6%) 0
AR & bronchitis 1(0.4%) 1(0.6%) 0
AR & chronic rhinosinusitis 1(0.4%) 1(0.6%) 0
AR & nasopharyngitis 1(0.4%) 1(0.6%) 0
AR & asthma 1(0.4%) 1(0.6%) 0
Use frequency (number of users)
>3 times/day 80 68 12
1-3 times/day 159 85 74
Prior to the medication 88 55 33
Between medicated doses 40 31
I did not pay attention
Other 0

*One adult patient did not provide gender data. SE: Standard error of means; AR: Allergic Rhinitis.
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Figure 4: Users’ satisfaction (a) and efficacy (b) following HSSAIl use.

Percentage of users (%)

u218years 11<18years # Total population

Medication used by patients
[0
218 years 66.9% :4.5?'6‘:
= =l M
Iz
Al (mmmnmi oy
1y
Total E 63.0% L Ta%
E T
[] 10 20 30 an 50 60 70 &0 a0 100
" =G +
\\Figure 3: Type of medication used by patients in the study. j
(a) Overal safisfaction with HSSAIl use (b)
Overall efficacy of HSSAI
Extremely dissabished
Extremely dissatisfied
Very dissatished !
| Very dissatisfied Q
]
Somewhat dissatstied o
’ Somewhat dissatisfied !
Somewhat satisfied MIENIIIIINII M
fstesieccices Somewnhat satisfied jglll
ery st Tl versaisves Y
Extremely satistied m_wum Extremely satisfied M5MMQ i
0 10 20 10 40 50 80 T 80 90 100 0 10 20 30 40 50 60 70 80 90 100

www.jcimcr.org

Page 4



<Table 2: Time to symptom relief (%).

Improvement in minutes

Total population

<18 years

218 years

Improvement in <5 min

74 (29.8%)

45 (27.8%)

29 (33.7%)

Improvement in <30 min

100 (40.3%)

71 (43.8%)

29 (33.7%)

Improvement in >30 min

66 (26.6%)

41 (25.3%)

25(29.1%)

No improvement

7 (2.8%) 4(2.5%) 3(3.5%)
NA 1(0.4%) 1(0.6%) 0
sum 248 (100.0%) 162 (100.0%) 86 (100.0%)
Improvement in days Total population <18 years 218 years
1%t day of use 68 (27.4%) 43 (26.5%) 24 (27.9%)
2" day of use 56 (22.6%) 37 (22.8%) 20 (23.3%)
3 day of use 68 (27.4%) 36 (22.2%) 32 (37.2%)
After 5 days 32(12.9%) 26 (16.0%) 6 (7.0%)
After 7 days 14 (5.6%) 13 (8.0%) 1(1.2%)
| saw no improvement 9 (3.6%) 6 (3.7%) 3 (3.5%)
NA 1(0.4%) 1(0.6%) 0
sum 248 (100.0%) 162 (100.0%) 86 (100.0%)

NA: Non-Applicable data (the patient provided no answer to this question); min: minutes.

<Table 3: HSSAIl use with prescribed medication: Efficacy and customers perception.

Prescribed medication given

Total
>
population <18 years @ 218 years
Count (%) Count (%) | Count (%)
Yes 146 102 44
(58.9%) (63.0%) (51.2%)
No 100 58 42
(40.3%) (35.8%) (48.8%)
2 2
NA (0.8%) (1.2%) 0
sum 242 166 86
(100.0%) (100.0%) | (100.0%)

PARTICIPANTS USING PRESCRIBED MEDICATION

Overall efficacy of the combined treatment

Reduction of prescribed medication intake

Willingness to use the nasal spray alone, without

medication
Total Total Total
> > >
population <18 years @ 218 years population <18 years @ 218 years population <18 years = 218 years
Count (%)  Count (%) | Count (%) Count (%) Count (%) | Count (%) Count (%) | Count (%) | Count (%)
Extremely 44 31 13 Absolutely 44 27 17 Absolutely 46 41 5
good (30.1%) (30.4%) (29.5%) yes (30.1%) (26.5%) (38.6%) yes (32.2%) (40.2%) (11.4%)
Verv 200d 74 49 25 Yes 51 33 18 Yes 30 19 11
Ve (50.7%) (48.0%) (56.8%) (34.9%) (32.4%) (40.9%) (20.8%) (18.6%) (25.0%)
Good 23 18 5 May be 34 26 8 May be 44 19 25
(15.8%) (17.6%) (11.4%) yes (23.3%) (25.5%) (18.2%) yes (29.5%) (18.6) (56.8%)
Total 141 98 43 Total 129 86 43 Total 120 82 41
positive (96.6%) (96.1%) (97.7%) positive (88.4%) (84.3%) (97.7%) positive (82.2%) (77.5%) (91.3%)
Bad 4 3 1 May be 6 6 0 May be 14 12 2
(2.7%) (2.9%) (2.3%) Not (4.1%) (5.9%) Not (9.6%) (11.8) (4.5%)
11 10 1 12 11 1
Very bad 0.0 0 0 Not (7.5%) 0.8%) | (2.3%) Not 82%)  (108%) | (2.3%)
Extremely 0.0 0 0 Absolutely 0 0 0 Absolutely 0 0 0
bad not not
Total 4 3 1 Total 17 16 1 Total 26 23 3
negative (2.7%) (2.9%) (2.3%) negative (11.6%) (15.7%) (2.3%) negative (17.8%) (21.9%) (6.8%)
NA 1(0.7%) 1(1.0%) 0 NA 0 0 0 NA 0 0 0
sum 146 102 44 sum 146 102 44 sum 146 102 44
(100.0%) = (100.0%) | (100.0%) (100.0%) (100.0%) | (100.0%) (100.0%) | (100.0%) | (100.0%)

NA: Non-Applicable data (the patient provided no answer to this question).
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\/ Table 4: Consumer intentions following HSSAIl use.
o

N

Willingness to recommend HSS to peers Willingness to purchase HSS in the future
Total population <18 years 218 years Total population <18 years 218 years
Count (%) Count (%) Count (%) Count (%) Count (%) Count (%)
Absolutely yes 128 (51.6%) 92 (55.4%) 36 (43.9%) 120 (48.4%) 95 (57.2%) 25 (30.5%)
Yes 90 (36.3%) 49 (29.5%) 41 (50.0%) 95 (38.3%) 45 (27.1%) 50 (61.0%)
Maybe yes 23 (9.3%) 19 (11.4%) 4 (4.9%) 21 (8.5%) 19 (11.4%) 2(2.4%)
Total positive 241 (97.2%) 160 (96.3%) 81 (98.8%) 236 (95.2%) 159 (95.7%) 77 (93.9%)
Maybe not 3(1.2%) 3(1.8%) 0 6 (2.4%) 3(1.8%) 3(3.7%)
Not 3 (1.2%) 2 (1.2%) 1(1.2%) 3 (1.2%) 3 (1.8%) 0
Absolutely not 0 0 0 1(0.4%) 0 1(1.2%)
Total negative 6(2.4%) 5 (3.0%) 1(1.2%) 10 (4.0%) 6 (3.6%) 4 (4.9%)
NA 1(0.4%) 1(0.6%) 0 2 (0.8%) 1(0.6%) 1(1.2%)
sum 248 (100.0%) 166 (100.0%) 82 (100.0%) 248 (100.0%) 166 (100.0%) 82 (100.0%)

NA: Non-Applicable data (the patient provided no answer to this question)

population and 95.1% in the children population. All the adult
participants (100.0%) suffered from allergic rhinitis. Within the
children group, and apart from allergic rhinitis, 1.2% of children
presented with nasopharyngitis, 0.6% with sinusitis, while the
remaining 3% combined allergic rhinitis with other conditions
(bronchiolitis, bronchitis, chronic rhinosinusitis, nasopharyngi-
tis, and asthma; each condition represented at 0.6%). The most
frequent use of the nasal spray was 1-3 times daily in all three
populations; use of >3 times per day or prior to medication was
also common (Table 1).

Nasal spray efficacy

In all groups, individuals noted substantial alleviation of
all nasal and QoL symptoms evaluated after using HSSAIl na-
sal spray (Figure 1la-c). Nasal congestion, rhinorrhea, sneezing,
pruritus, and other nasal problems were significantly reduced
(P<0.001 for each symptom score). Likewise, fatigue, compro-
mised productivity, sleep deprivation, emotional fatigue, and
overall feeling was markedly improved after HSSAIl use (P<0.001
for each symptom score). Notably, the most troublesome symp-
tom in the total population and the two subpopulations was
nasal obstruction for which the symptom score declined from
3.15 to 1.15 for the total population, from 3.26 to 1.35 in the
<18 years group, and from 2.88 to 0.68 in the adults group (Fig-
ure la-c).

The percentage of patients indicating positive, negative, or
neutral shifts in symptom scores is depicted in Figure 2. Marked
symptom improvements were noted in the total and adult
populations for every nasal and QoL symptom checked. 92.6%
of the entire cohort felt relief from congested nose as well as
90.5% of the minors. 98.9% of the adults experienced improve-
ments in other nasal problems and in their overall feeling. The
only symptom for which no noticeable difference had been ob-
served was emotional fatigue among the children who used na-
sal sprays (Figure 2a-c).

Quick symptom relief allows patients to resume their daily
activities with minimal disruption. In this study, the major-
ity of patients in all groups perceived fast symptom resolution
(40.3/29.8%, 43.8/27.8%, 33.7/33.7% for <30 min/<5 min relief
for the total, children and adult populations, respectively). Only
26.6%, 25.3% and 29.1% experienced prolonged time (beyond
30 min) to symptoms recovery in the same groups. All popula-

tions reported that symptoms subsided already in the 1% day of
spray use (27.4%, 26.5% and 27.9% of the total, children and
adult populations, respectively) with similar percentages re-
porting symptom relief during the 2™ or the 3™ day. Compared
to adults and the entire population, more children felt better in
the 3™ day of use versus the 1tand 2" days (Table 2).

Users were encouraged to use HSSAIl added to their medi-
cation treatment. The combinatorial scheme was followed by
58.9%, 63.0% and 51.2% of patients in the total, children and
adult populations, respectively (Table 3). Corticosteroids were
the predominant medication used by 65.9% of adults, 63.0% of
the entire population and 61.8% of children (Figure 3). When
questioned, the overall efficacy of this combination was judged
as good/very good/extremely good by the vast majority of the
adult population (97.7%). Similarly, 96.6% and 96.1% of the
total and children populations, respectively, shared this opin-
ion. 97.7% of the adults reduced the overall medicated product
intake upon using HSSAIl. This percentage reached 88.4% and
84.3% in the total and children populations, respectively. 91.3%
of adults, 77.5% of children and 82.2% of the total population
contemplated utilizing HSSAIl as a standalone intervention,
foregoing the need for medication (Table 3).

Consumer reviews and perspectives

Users were highly satisfied with HSSAIl usability and efficacy
in all three populations, with percentages of satisfaction (ex-
tremely/very/somewhat satisfied) exceeding 95% in all popula-
tions (Figure 4a-b). The overwhelming majority of respondents
to the survey (97.2%, 96.3% and 98.8% of the total, children
and adult populations, respectively) expressed their readiness
to endorse HSSAIl to peers. In agreement to this, 95.2%, 95.7%,
and 93.9% of the total, children and adult populations, respec-
tively, indicated their intention to procure HSSAIl in the future
(Table 4).

Surveillance of safety and technical quality of the nasal
spray

The use of HSSAIl nasal spray was deemed safe. Out of 248
respondents, 10 adults and 4 children reported 16 adverse
events. Nine of them (56.3%) were related to the disease itself,
two were related to the product (12.5%) and for five events,
the users did not provide additional information (31.3%). The
two events that were definitely attributed to the product were
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reported by children; there was one case with nasal irritation
and one case with nasal dryness. Both cases presented with
mild intensity and subsided spontaneously. One technical com-
plaint was recorded during the study; however the user did not
specify the origin of the problem.

Discussion

Nasal saline douche, a longstanding natural remedy, has
been endorsed as an effective treatment used in allergic rhini-
tis, chronic rhinosinusitis and upper respiratory tract infections.
In addition, nasal irrigation is often recommended as an adjunct
to pharmacological treatments for offering symptom relief and
improved quality of life [2]. Several clinical studies suggest that
hypertonic solutions are more efficacious than isotonic solu-
tions [15]. Recently, a series of hypertonic (2.3% NaCl) products
comprising seawater solutions, algae extracts, and other ingre-
dients have been developed and tested in clinical trials [16-21].
These included HSSAII, a product dedicated to the treatment of
allergic rhinitis. In a clinical study conducted in a pediatric popu-
lation, HSSAIl used together with standard anti-allergic medica-
tion versus standard medication alone was superior at improv-
ing AR symptoms and led to an overall increase of disease-free
days and a reduction of prescribed medication used by patients
[16]. To evaluate the efficacy, safety and performance of HSSAII
in a real-world setting, we sought to perform a user survey study
in a mixed population comprising both children and adults.

Our results support the use of HSSAIl in both adults and chil-
dren with allergic rhinitis. Both populations benefited from a
notable alleviation of cardinal AR symptoms such as nasal ob-
struction, rhinorrhea, itching and sneezing after spraying with
HSSAIl. In addition, quality of life symptoms were also mark-
edly improved and both adults and minors perceived reduction
of fatigue, compromised productivity, sleep disturbances and
emotional exhaustion after HSSAIl use. When used in combi-
nation with medication, HSSAIl was also deemed to be highly
effective. More importantly, users were further able to lower
medication consumption. These results were in agreement with
clinical observations obtained with HSSAIl in AR patients [16]
and other clinical trials testing hypertonic saline sprays in AR
[10-12,14,22].

Users of HSSAIl experienced quick symptom relief shortly
after spraying, with results evident in as less as 5 minutes in a
portion of the patients; this property added to user satisfaction.
Overall, it is crucial for a nasal spray to provide quick relief al-
lowing users to perform daily activities with minimal disruption.
In addition, rapid action can enhance the overall effectiveness
and satisfaction with the product, making it more likely for pa-
tients to continue using it as part of their treatment regimen. In
agreement with this, users reported high satisfaction with the
product itself and its efficacy, both with and without medica-
tion. They were also very pleased with its performance, lead-
ing to an inclination towards using the medical device alone
without medicated treatments. Their high satisfaction was ad-
ditionally reflected in their recommendation of the nasal spray
to others and their willingness for subsequent purchases. For
what concerns the safety of the device, only a handful of minor
adverse events were reported; these resolved quickly without
additional intervention. These results confirm the high safety
profile of HSSAIl making it a favorable treatment option.

Overall, the abovementioned results support and strength-
en the use of HSSAIl as a non-pharmacological intervention
approach for optimal relief of symptoms in patients with aller-

gic rhinitis. These findings corroborate the results reported of
other real-world studies conducted with the same hypertonic
seawater solution with our without additional ingredients in pa-
tients with various ENT conditions [15,17,23].

Conclusion

Overall, use of HSSAIl reduces signs and symptoms of allergic
rhinitis in children and adults and limits the need for medicated
treatments. Nasal spraying with HSSAIl emerges as a promising
complementary or stand-alone therapy for allergic rhinitis due
to its well-tolerated nature, effectiveness, and ease of use.
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