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Opinion

Benefits and Safety of Nasal Saline Irrigations in a Pandemic—

Washing COVID-19 Away

The coronavirus disease 2019 (COVID-19) pandemic
has ignited interest in viral transmission and preven-
tion owing to the significant morbidity and mortality as-
sociated with the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2). Investigations into SARS-
CoV-2 pathophysiology suggest that, similar to other vi-
ral upper respiratory infections, infection occurs primar-
ilyin the nasal and nasopharyngeal mucosa with high viral
loads early in disease.! Within the otolaryngology-head
and neck surgery community, recent reports of viral
transmission through endoscopic endonasal surgical pro-
cedures have caused increased concern regarding how
nasal biology affects viral transmission. Further ques-
tions have arisen on the possible therapeutic role of com-
monly used topical nasal therapies. Nasal irrigations may
play a role in reducing viral severity and further trans-
mission. However, it is not yet clear whether topical na-
sal saline irrigations provide viral mitigation effects or
conversely have a potentiating effect on viral transmis-
sion. Additionally, there are concerns about the conse-
quences of topical adjuncts, such as nasal corticoste-
roids, for viral nasalinfections. In this Viewpoint, we have
briefly reviewed the current evidence regarding the as-
sociation of nasal saline irrigations and their adjuncts with
viral upper respiratory illnesses.

The nasal lining serves an important role in the in-
nate immune system, providing a primary defense
against inhaled viruses, bacteria, and other particu-
lates. This lining, consisting of a superficial mucus layer
atop anaqueous base, traps inhaled particulates that are
then propelled by underlying cilia into the nasophar-
ynx. They are ultimately driven into the gastrointesti-
nal system, where they are destroyed.? Topical nasal
rinses take advantage of this secretory lining in mul-
tiple ways. First, nasal rinses physically disrupt the vis-
cous surface layer, removing the mucus and its associ-
ated particulate matter. Additionally, the presence of
nasal saline helps to increase hydration of the deeper
aqueous layer, simultaneously improving the underly-
ing ciliary beat frequency and reducing local inflamma-
tory mediators. This can be particularly helpful during a
viral respiratory infection, in which there is resultant mu-
cociliary dysfunction and mucostasis that occurs sec-
ondary to the inflammatory response.?

While the benefit of topical nasal saline has been well
established, optimal saline tonicity has been debated
within the literature. There is supportive evidence for
both isotonic saline and hypertonic saline (HS) efficacy
in vivo.? Isotonic saline consists of a 0.9% wt/vol so-
dium chloride solution, which is close to the physi-
ologic salt concentration of the body. Conversely, HS
solutions are greater than 0.9% wt/vol. It has been theo-
rized that HS, which has higher osmolarity, pulls water

out of cells resulting in increased hydration of the aque-
ous portion of the mucus layer. This improves mucocili-
ary clearance while also decreasing epithelial edema. Ad-
ditionally, there is evidence that the presence of HS can
result in calcium efflux from epithelial cells, stimulating
ciliary function and improving mucociliary clearance. Al-
though in vitro studies have demonstrated these ef-
fects, somein vivo studies raised the concern of local ad-
verse symptoms, including nasal burning, paradoxical
nasal blockage, and rhinorrhea, which would limit the
use of HS. A recent meta-analysis evaluating both iso-
tonic saline and HS rinses for all sinonasal diseases con-
cluded that HS, with a concentration less than 5% so-
dium chloride, was more beneficial than isotonic saline
for the management of sinonasal pathology.? Addition-
ally, a recent randomized clinical trial evaluating the
utility of HS for mitigation of the common cold demon-
strated HS reduced duration of illness, over-the-
counter medication use, transmission to household
members, and viral shedding.>

Steroid compounds, such as budesonide or mo-
metasone, are commonly added to salineirrigations for
control of inflammatory mediators in chronic rhinosinu-
sitis. In acute viral upper respiratory illnesses (URIs), cor-
ticosteroid use is less well understood. A Cochrane sys-
tematic review of 3 double-blind, randomized clinical
trials of intranasal steroids (fluticasone or beclometha-
sone) for management of URIs found no evidence that
intranasal steroid sprays improved URI symptom sever-
ity or duration.* Their review did not identify signifi-
cantly different rates of adverse events regardless of in-
tranasal steroid use. So, while nasal steroids did not
significantly alter URI symptom control, no significant
harm was detected in this review. Although these trials
did not look specifically at steroid use in anirrigation de-
livery, the effect can be extrapolated to steroid irriga-
tions given the similar mechanism of action.

Betadine and other iodine derivatives have also
been proposed to reduce viral load in the nasal cavity.
Inarecent review by Parhar et al, the role in povidone-
iodine, a common surgical preparation, was evaluated.
While they did not find many clinical trials, there was
significant evidence of povidone-iodine resulting in
substantial coronavirus reductioninin vitro studies. They
identified 3 different studies of prior coronavirus epi-
demics in which topical application of povidone-iodine
resulted in significant viral titer reduction.® Further-
more, a prospective trial of 0.08% diluted povidone-
iodine rinses in 29 patients demonstrated safety and
tolerance by patients.® There is concern regarding cilio-
toxicity of iodine-based rinses; however, in diluted form
these effects may be negligible. While the use of povi-
done-iodine rinses certainly requires additional review
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in future randomized clinical trials, it may serve as a useful adjunct
to decrease viral transmission.

While there is evidence to support topical therapies for viral
transmission mitigation, the potential risks must also be consid-
ered. Like other respiratory infections, SARS-CoV-2 is likely trans-
mitted via physical contact with the virus through direct or indirect
transfer to the upper aerodigestive tract mucosa or exposure toin-
fected respiratory droplets.! Transmission of the virus is high, espe-
cially because infected persons have shown evidence of viral shed-
ding during the incubation period, asymptomaticinfection, and even
after evidence of recovery.' As such, there is concern that perform-
ing irrigations of the nasal cavities may increase viral shedding, and
thus transmission. Additionally, there is concern about viral con-
tamination of the nasal rinse bottle itself, leading to increased trans-
mission through contact-induced infections. Rhinovirus is detect-
ablein nasal lavage, suggesting that viral contamination of surfaces
may occur via rinsing.*” This surface contamination is important to
recognize, because evidence has suggested that SARS-CoV-2 is stable
on plastic and can be detected more than 72 hours after exposure.!
However, it is also important to note that there are many ways to
inactivate viral particles on those surfaces, such as through the use
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versus isotonic saline nasal irrigation: systematic
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of diethyl ether, 75% ethanol, chlorine, UV light, or heat (56 °C for
30 minutes).!

SARS-CoV-2 is a highly virulent respiratory virus with significant
presence in the nasal and nasopharyngeal mucosa. Hypertonic nasal
saline, which facilitates mucociliary clearance, likely decreases viral bur-
den through physical removal. Other additives, such as povidone-
iodine, may aid in eliminating viral particles within the nasal cavity and
nasopharynx prior to active infection. Given available evidence, sa-
line irrigations with or without indicated additives may be safe to use
in the presence of COVID-19. This is critical to communicate for pa-
tients who already use these therapies for rhinosinusitis manage-
ment. Importantly, the lavage fluid, rinse bottle, and surrounding sur-
faces may become contaminated and serve as a source of infectionin
the future. Thus, patients should practice good hand hygiene and de-
contaminate the surrounding surfaces (eg, sink, counters) and plastic
rinse bottle to prevent subsequent infection. Given the safety profile
of these therapies, HS nasal irrigations should be encouraged for pa-
tients and health care workers especially. For our patients with chronic
rhinosinusitis, continued use of steroid irrigations should be encour-
aged. Emerging research is expected to shed further light on saline ir-
rigation’s protective and therapeutic effect on COVID-19.

6. Panchmatia R, Payandeh J, Al-SalmanR, et al.
The efficacy of diluted topical povidone-iodine

doi:10.1001/jamaoto.2020.1622

Conflict of Interest Disclosures: Dr Klatt-Cromwell
reported being a consultant for Medtronic outside
the submitted work. Dr Schneider reported
receiving personal fees from Optinose outside the
submitted work. No other disclosures were
reported.

REFERENCES

1. JinY, Yang H, Ji W, et al. Virology, epidemiology,
pathogenesis, and control of COVID-19. Viruses.
2020:12(4):E372. d0i:10.3390/v12040372

2. Kanjanawasee D, Seresirikachorn K,
Chitsuthipakorn W, Snidvongs K. Hypertonic saline

2018;32(4):269-279. doi:10.1177/1945892418773566

3. Ramalingam S, Graham C, Dove J, Morrice L,
Sheikh A. A pilot, open labelled, randomised
controlled trial of hypertonic saline nasal irrigation
and gargling for the common cold. Sci Rep. 2019;
9(1):1015. doi:10.1038/541598-018-37703-3

4. Hayward G, Thompson MJ, Perera R, Del Mar
CB, Glasziou PP, Heneghan CJ. Corticosteroids for
the common cold. Cochrane Database Syst Rev.
2015;(10):CDO08T116.

5. Parhar HS, Tasche K, Brody RM, et al. Topical
preparations to reduce SARS-CoV-2 aerosolization
in head and neck mucosal surgery. Head Neck.
2020;42(6):1268-1272. doi:10.1002/hed.26200

JAMA Otolaryngology-Head & Neck Surgery September 2020 Volume 146, Number 9

rinses in the management of recalcitrant chronic
rhinosinusitis: a prospective cohort study. Eur Arch
Otorhinolaryngol. 2019;276(12):3373-3381. doi:10.
1007/s00405-019-05628-w

7. Lee SB, Yi JS, Lee BJ, et al. Human rhinovirus
serotypes in the nasal washes and mucosa of
patients with chronic rhinosinusitis. Int Forum
Allergy Rhinol. 2015;5(3):197-203. doi:10.1002/alr.
21472

jamaotolaryngology.com

© 2020 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwor k.com/ on 01/30/2021


https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaoto.2020.1622?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoto.2020.1622
https://dx.doi.org/10.3390/v12040372
https://dx.doi.org/10.1177/1945892418773566
https://dx.doi.org/10.1038/s41598-018-37703-3
https://www.ncbi.nlm.nih.gov/pubmed/26461493
https://www.ncbi.nlm.nih.gov/pubmed/26461493
https://www.ncbi.nlm.nih.gov/pubmed/26461493
https://www.ncbi.nlm.nih.gov/pubmed/26461493
https://www.ncbi.nlm.nih.gov/pubmed/26461493
https://dx.doi.org/10.1002/hed.26200
https://dx.doi.org/10.1007/s00405-019-05628-w
https://dx.doi.org/10.1007/s00405-019-05628-w
https://dx.doi.org/10.1002/alr.21472
https://dx.doi.org/10.1002/alr.21472
http://www.jamaotolaryngology.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoto.2020.1622

