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Hypochlorous acid spray in acute sore throat relief

Efficacy of low-concentration hypochlorous acid spray in acute sore 
throat relief

Abstract
Aim: Sore throat is one of the most predominant symptoms of the human population. The aim of the study was 
to define the efficacy of low-concentration hypochlorous acid (HOCl) in patients with sore throat. Low-concen-
tration hypochlorous acid (HOCl) is an antiviral and antibacterial agent which is produced endogenously.

Methods: 50 patients over the age of 18 were included in this study. The patients were randomly chosen to 
receive oropharyngeal mouthwash with either low-concentration HOCl (n= 24) or placebo saline solution (n= 26) 
for 4 days. We evaluated the sore throat relief using the 7-point Sore Throat Relief Scale (STRS).

Results: The STRS scores were significantly lower in the HOCl group than in the placebo group after 4 days of 
treatment (p<0.05).

Conclusion: This study showed that low-concentration HOCl spray provided better improvement in sore throat 
symptoms when compared to placebo saline spray.
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Introduction
Sore throat is a very common inflammatory symptom. Most of the 
population  experiences 2-3 episodes of infection every year with 
significant morbidity. Unnecessary use of antibiotics increases the risk 
of bacterial resistance, which is a threat to modern healthcare.1 There 
are several reasons for sore throat, but worldwide, pharyngotonsillitis 
is the most common upper respiratory tract infection for which 
antibiotics are prescribed. Use of different adjunct therapies including 
oropharyngeal anti-inflammatory and antimicrobial sprays has been 
attempted to control sore throats.Hypochlorous acid (HOCl) is a weak 
acid that forms when chlorine dissolves inwater. HOCl is traditionally 
used as a medical disinfectant for wound care.2,3 
Antibacterial, antifungal, and antiviral effects of low concentrations of 
HOCl have been shown without toxicity to the nasal mucosa, indicating 
that it can also be used effectively for the oropharynx and oral cavity. 
Low-concentration HOCl oropharyngeal spray would bebeneficial to 
patients with sore throat because of its antibacterial and antiviral 
effects, and it may be used as a primary therapy in patients with the 
symptoms of sore throat.
The aim of this study was to evaluate the efficacy of low-concentration 
HOCl oropharyngeal spray for the reduction of sore throat symptoms 
such as dry throat, burning/painful sensation, hoarseness/husky voice, 
painful talking, painful swallowing, irritation, prickly sensation/tingle, 
and a scratchy/itchy throat.

Materials and Methods
50 adults (male and female) over 18 years of age with complaint of a sore 
throat less than 3 days were enrolled in the study. All patients signed 
written informed consent before the study. Patients were selected 
who had a sore throat due to an upper respiratory tract infection 
(tonsillitis, pharyngitis, or rhinopharyngitis). Clinical confirmation was 
made by a physician for the presence of typical signs (spontaneous 
pain, local inflammation) of acute pharyngitis or tonsillitis. Sore 
throat relief scores on the Sore Throat Relief Scale (STRS), a 7-point 
descriptive rating scale, were completed by the patients. Patients with 
a history of allergy, active smokers, those with fever over 38°C, with 
asthma, chronic rhinosinusitis, chronic obstructive pulmonary disease, 
gastroesophageal reflux disease (GERD), known immunodeficiency, 
controlled or uncontrolled diabetes, evidence of mouth breathing or 
severe coughing, or current antibiotherapy or antibiotherapy that had 
been stopped within 2 weeks before inclusion were excluded from the 
study. Patients who used analgesics or common cold drugs within 24 
hours were also excluded from the study. 
The study protocol was approved by the local ethics committee and was 
conducted in accordance with the ethical principles of the Declaration 
ofHelsinki. All participants were randomly assigned to either the HOCl 
or placebo group. 24 patients in the HOCl group received three puffs of 
oropharyngeal HOCl spray two times daily. 26 patients in the placebo 
group received three puffs of saline two times daily. No other treatment 
was given to the patients. All of the patients completed the STRS on the 
first day, before the intervention, and then daily for the next three days. 
These tests are self-administered and specific to patients with sore 
throat.
Primary outcome measures and incidence of adverse events occurring 
during the study were evaluated in this study.
The baseline characteristics were compared between the two study 
groups using a Chi-square test for the categorical variables and a 
2-sample t test for the continuous variables. The statistical analyses 
were performed using SPSS for Windows, Version 20.0 (IBM, North 
Castle, NY, USA). The level of significance was set at p<0.05.

Results
This study included 24 male and 26 female patients, with a mean age of 
37.3 years (range 18–64 years). There were no significant differences in 
the STRS scores between the groups before the start of the treatment. 
There was a significant improvement in the mean STRS scores in the 
HOCl group following the 3rd day of treatment (p<0.05). There was no 
improvement in the mean STRS scores in the placebo group following 
the third day of treatment (p=0.33). The mean STRS scores after 
treatment were significantly lower in the HOCl group compared with 
the placebo group (p<0.05). 
We examined the oral cavities of all patients at each follow-up visit, and 
no adverse events were observed in either group. No patients in either 
the HOCl or the placebo group reported any significant uncomfortable 
adverse effects.

Discussion
Sore throat is a common cause of patient discomfort and visits to the 
doctor’s office. The sensation, which may be described by sufferers as 
scratchy, raw, tight, burning, or achy, may last from minutes to months, 
depending on the underlying cause, and may be accompanied by 
related complaints such as fever, runny nose, hoarseness, or difficulty 
swallowing. Infection is the most common cause of sore throats in 
the upper respiratory tract, including in the ears, nose, and sinuses 
as well as the throat and tonsils. Studies have shown that more than 
half of these infections are caused by common viruses. Infectious 
mononucleosis agent Epstein-Barr virus accounts for less than 10 
percent. Most of the remainder is caused by various bacteria. Group 
A beta-hemolytic Streptococcus is the most common of the bacterial 
causes. Other bacterial causes include species of Staphylococcus, 
Hemophilus, Mycoplasma, and non-group A Streptococcus. Fungus is a 
rare cause of sore throat and most commonly encountered in patients 
with immunosuppression. Use of unnecessary antibiotic treatment for 
sore throat is one of the major health risks for future generations. 
Antibiotic use is complicated by many factors, including drug 
interactions, cost, and the potential for allergic reactions. Unnecessary 
use has led to the development of antibiotic-resistant forms of bacteria 
which are very difficult if not impossible to treat. We believe that it is 
important to define effective adjunct therapies for sore throat to avoid 
the unnecessary use of antibiotics. HOCl is acidic matter that has been 
used as a bleach, an oxidizer, and a disinfectant . Low concentrations 
of HOCl have been shown to have antibacterial and antiviral effects.4 
Research has shown that it is an effective nasal irrigant. 
The disinfectant mechanism of HOCl is still unclear.5 However, it is 
thought that chlorine acts as a disinfectant by inhibiting key enzymatic 
reactions within cells and by denaturing proteins. HOCl has been shown 
to be effective on bacteria and fungi such as Klebsiella pneumonia, 
Staphylococcus aureus, Streptococcus pneumonia, Haemophilus 
influenza, Rhizopus oryzae, Candida albicans, and Aspergillus 
fumigatus.4 Yu et al. reported that low-concentration HOCl inhibited the 
human rhinovirus-induced secretion of interleukin-8 and interleukin-6 
and viral replication in human nasal epithelial cells. They suggested the 
use of HOCl as an effective adjuvant therapy for chronic rhinosinusitis.6 
Based on the fact that low concentrations of HOCl have excellent 
antibacterial and antiviral effects, we decided to use the solution for 
sore throat.
Our study showed that low concentrations of HOCl sprays are a very 
effective and tolerable treatment for sore throat if started within 72 
hours of the symptoms’ onset. There are several limitations of this 
study. Future studies with a larger number of patients would further 
support the use of HOCl for sore throat.



34

Eurasian Clinical and Analytical MedicineHypochlorous acid spray in acute sore throat relief

Declarations
Animal and Human Rights Statement
This study was approved by the local ethics committee and conducted in accordance with 
the ethical principles of the Declaration of Helsinki.

Informed Consent
Written informed consent was obtained from all participants before inclusion in the study.

Conflict of Interest
The author declares no conflict of interest.

Funding
None.

Scientific Responsibility Statement
The author is responsible for the conception, design, data collection, analysis, interpreta-
tion, manuscript writing, and final approval of the manuscript.

References
1. Hedin K, Strandenberg EL, Gröndal H, Brorsson A, Thulesius H, Andre M. Management of 
patients with sore throats in relation to guidelines: an interview study in Sweden. Scand J 
Prim Health Care. 2014;32(4):193-199. doi:10.3109/02813432.2014.972046
2. Wang L, Bassiri M, Najafi R, Najafi K, Yang J, Robson M. Hypochlorous acid as a potential 
wound care agent. J Burns Wounds. 2007;6(11):65-79.
3. Choby BA. Diagnosis and treatment of streptococcal pharyngitis. Am Fam Physician. 
2009;79(5):383-390.
4. Lapenna D, Cuccurullo F. Hypochlorous acid and its pharmacological antagonism: 
an updated picture. Gen Pharmacol Vasc Syst. 1996;27(7):1145-1147. doi:10.1016/s0306-
3623(96)00063-8
5. Kim HJ, Lee JG, Kang JW, Cho HJ, Kim HS, Byeon HK, et al. Effects of a low concentration 
hypochlorous acid nasal irrigation solution on bacteria, fungi, and virus. Laryngoscope. 
2008;118(10):1862-1867. doi:10.1097/mlg.0b013e31817f4d34
6. Yu MS, Park HW, Kwon HJ, Jang YJ. The effect of a low concentration of hypochlorous 
acid on rhinovirus infection of nasal epithelial cells. Am J Rhinol Allergy. 2011;25(1):40-44. 
doi:10.2500/ajra.2011.25.3545


