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Role in allergic rhinitis
Nasal irrigation has been used for centuries to clean the airways and facilitate 

nasal drainage. However, its importance in the prophylaxis and treatment of upper 
respiratory tract diseases has not been precisely defined. Most of the studies of nasal 
irrigation have involved subjects with acute or chronic rhinosinusitis, but they have 
been criticized mainly because of their small patient populations and the fact that 
their enrolment methods are subject to bias and therefore influence the interpreta-
tion of the results. Nevertheless, the studies of Garavello and Li suggested that 
nasal irrigation may be useful in controlling the symptoms of childhood allergic 
rhinitis and reducing the need for traditional oral antihistamine or intranasal steroid 
therapy, although it was not been clearly established whether normal or hypertonic 
saline should be preferred, or what procedure is best for ensuring good compliance 
even in younger children. It is also unclear whether nasal irrigation can be effective 
in reducing the comorbidities associated with childhood allergic rhinitis. 

Allergic rhinitis (AR) is a very common disease that affects up to 40% of chil-
dren and, particularly in moderate to severe cases, is associated with a significant 
reduction in the patients’ quality of life, sleep disorders, emotional problems, and 
impaired school productivity and social functioning. Moreover, the chronic inflam-
matory process caused by allergic rhinitis favors the development of comorbidities, 
increases the incidence of ear problems such as acute otitis media and otitis media 
with effusion, and aggravates physiological adenoid and tonsil hypertrophy in the 
first years of life. Finally, allergic rhinitis is strictly related to the development of 
asthma, and its prevention and treatment is strongly recommended. Treatment com-
bines educating the patients and their parents, immunotherapy and drug administra-
tion. However, even the best approach does not relieve the symptoms of a number 
of patients, and alternative therapies are particularly needed for children because 
the fear of adverse events frequently reduces parental compliance to the prescribed 
drugs, and immunotherapy is less easy to administer than in adults. 

We studied whether children with seasonal AR secondary to grass pollen sen-
sitization could benefit from nasal irrigation by assessing the effects of normal and 
hypertonic saline on nasal signs and symptoms, on middle ear effusion and on ade-
noidal hypertrophy. In a prospective investigator-blinded study randomized children 
aged 5-9 years with documented seasonal grass pollen-related allergic rhinitis to 
normal saline or hypertonic saline nasal irrigation or no treatment. Nasal symptoms 
(rhinorrhea, itching, sneezing, nasal obstruction), turbinates swelling, and adenoi-
dal hypertrophy and middle ear effusion were assessed at baseline and four weeks 
later. Two hundred twenty children completed the study according to the protocol 
(normal saline: 80; hypertonic saline: 80; no treatment: 60). After four weeks, the 
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proportion of children treated with hypertonic saline with reduced nasal symptoms 
and turbinates swelling was highly significant (p <0.0001 for all the studied items), 
whereas only the proportion of those suffering from rhinorrhea and sneezing was 
significantly reduced in the group treated with normal saline ( p= 0.0002 and 0.002, 
respectively). There was no significant change in the controls (Table 1).

Table 1. Nasal score at baseline and after 4 weeks according to treatment group.
Normal saline 
(n =80)

Hypertonic saline 
 (n= 80)

Controls 
(n= 80) P value 

NASAL SCORE, mean ± SD
Baseline
At 4 weeks
p value

3.43 ± 0.6
2.55 ± 0.7
< 0.001*

3.4 ± 0.5
1.3 ± 0.7
< 0.001*

3.56 ± 0.8
3.1 ± 0.7
0.4*

 0.5 §
< 0.01§

* Wilcoxon signed rank sum test for within group difference; § Kruskal-Wallis for between 
groups difference

The proportion of children with bilateral otitis media with effusion and mod-
erate to severe adenoidal hypertrophy was significantly reduced in the children 
treated with hypertonic saline (p <0.0001 and p = 0.0001, respectively), whereas 
there was no significant change in the other two groups. The duration of oral anti-
histamines was significantly lower in the children receiving hypertonic saline than 
in those treated with normal saline or in controls. 

The positive effect of nasal irrigation with hypertonic saline on the clinical 
course of seasonal allergic rhinitis and the need for drug administration to control 
its signs and symptoms has been previously demonstrated in children by Garavello 
et al. who studied children with allergic rhinitis due to Parietaria and demonstrated 
a significant benefit from the use of hypertonic solution (Figure 1). 

Figure 1. Mean  SD of the rhinitis score during the 6- week period of the pollen season for 
patients treatd with nasal irrigation (dotted line) and controls (solid line).

However, our findings extend our knowledge of the possible impact of na-
sal irrigation in children with seasonal grass pollen-related allergic rhinitis. They 
come from the first comparative study carried out in children, and suggest that 
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hypertonic solutions are more effective than isotonic solutions. This is per se im-
portant because nasal irrigations are widely used, and no definite data concerning 
the real effects of solutions of different saline content on children were previously 
available. Furthermore, our findings indicate that, when performed with an ap-
propriate solution, nasal irrigation can not only be clinically and therapeutically 
beneficial, but can lead to a significant reduction in at least some of conditions fre-
quently associated with allergic rhinitis (such as middle ear effusion and adenoid 
hypertrophy), which usually have a considerable impact on the clinical history and 
quality of life of affected children. 

The children who used the hypertonic solution needed significantly less an-
tihistamine treatment to control the signs and symptoms of seasonal AR rhinitis 
than all of the other patients. Although limited in duration, the pharmacological 
treatment of seasonal allergic rhinitis is significantly more expensive than nasal 
irrigation, and the use of drugs can be followed by adverse events, which suggests 
that hypertonic saline nasal irrigations may be globally beneficial as an adjunctive 
treatment for seasonal allergic rhinitis due to grass pollen sensitization. This view 
is further supported by the reduction in the proportion of children with bilateral 
middle ear effusion and the severity of the adenoid hypertrophy observed in our 
study because otitis media with effusion has been associated with delayed speech 
development, and adenoid hypertrophy can lead to a greater incidence of upper 
respiratory infections, as well as mouth breathing and snoring at night with pos-
sible obstructive sleep apnea. The possibility of reducing these risks in children 
with allergic rhinitis by means of a simple, inexpensive and well tolerated method 
is particularly important in clinical practice.  

Using our procedure, hypertonic saline is effective, inexpensive, safe, well 
tolerated and easily accepted by children with seasonal grass pollen-related aller-
gic rhinitis and their parents. 

Survey of attitudes and prescribing habits of primary care pediatricians 
working in northern Italy 

It is agreed that nasal saline irrigation (NSI) is safe and well tolerated be-
cause there were no severe adverse events and only a minority of children has 
to discontinue the treatment because of poor tolerance. The procedure is quite 
inexpensive and reduces the use of prescription and over-the-counter medications, 
and therefore have a substantial impact not only on medical costs, but also on an-
tibiotic pressure and the associated antibiotic resistance. 

On the basis of these findings, a number of experts have identified nasal saline 
irrigation as an appropriate adjunctive treatment for many pediatric upper respi-
ratory tract diseases, and some scientific societies have included it in their treat-
ment guidelines for rhinosinusitis (U.S. and Italy) and acute otitis media (Italy). 
However, it is not clear how or how extensively nasal saline irrigation is used in 
everyday practice, particularly in the community and in younger children. The only 
available data, which were collected some years ago from family physicians by Ra-
bago in Wisconsin, indicate that NSI is frequently prescribed for a variety of upper 
respiratory conditions, but administered using various dosing schedules and types 
of solution, some of which are different from those suggested in the studies that 
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have found the practice effective, safe and well tolerated. No study has assessed the 
awareness or clinical use of nasal saline irrigation among practising pediatricians, 
and so nothing is known about the extent of their awareness of the procedure, how 
they use it and for what conditions, its clinical successfulness or otherwise, or the 
physician characteristics that might influence their practice patterns. 

We evaluated the use of NSI in pre-school children by primary care pedia-
tricians working in Italy. Nine hundred randomly selected National Health Ser-
vice primary care pediatricians with an e-mail address were sent an e-mail asking 
whether they were willing to respond to a questionnaire regarding the use of nasal 
saline irrigation. The 870 who answered positively were sent an anonymous ques-
tionnaire by post and e-mail that had 17 multiple-choice items. 

Completed questionnaires were received from 860 of the 870 primary care 
pediatricians (98.8%). NSI was used by almost all the respondents (99.3%), al-
though with significant differences in frequency (Figure 2).

It was considered both a prophylactic and a therapeutic measure by most 
of the respondents (60.3%), who prescribed it every day for healthy children and 
more frequently when they were ill (Figure 3).

The widespread therapeutic use 
of NSI was not surprising given the 
frequency of these diseases in young-
er children, their very high tendency 
to recur, the positive opinion of the 
pediatricians concerning the effec-
tiveness of NSI, and the results of the 
published pediatric studies.

On the contrary, its prophy-
lactic use was quite unexpected 
because NSI has never been evalu-
ated in randomised, double-blind 
and placebo-controlled studies. 
Slapak et al treated children aged 
6-10 years with uncomplicated 
cold or influenza with nasal saline 
and standard therapy or nasal saline 
alone for three months.

Nasal symptoms during acute 
illness resolved more rapidly in the 
children treated with nasal saline 
alone, who also experienced less 
frequent recurrences of rhinitis. 

Some of the presumed mecha-
nisms of action of nasal saline irri-
gation may explain why our primary 
care pediatricians think it effective 
as preventive measure. In addition to 

Figure 2. Proportion of patients to whom the re-
spondents declare to recommend nasal irrigation.

Figure 3. Reason for using nasal saline irriga-
tion and frequency of administration.
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cleaning the nasal cavities and removing antigens and local inflammatory mediators 
such as histamine and prostaglandins, it is thought that nasal irrigation may improve 
mucus clearance by enhancing ciliary beat frequency, thus reducing the risk of bac-
terial super-infections and enhancing mucosal healing. This may be more beneficial 
during the winter (when respiratory infections are more frequent) because of the co-
existence of conditions related to impaired respiratory epithelial ciliary activity, such 
as low temperatures, air pollution, inspired air humidity and dehydration. 

Most of the primary care pediatricians (87 ) indicated an isotonic solution 
as the preferred solution, and the most frequently recommended administration 
devices were a nasal spray (67.7%) and bulb syringe (20.6%) (Figure 4)

The most appropriate method of administration is still subject to debate. A 
review published in 2010 found that high-volume, positive-pressure devices led 
to better fluid distribution throughout the sinuses than low-volume applications 
such as nebulisers or sprays, or low-
pressure devices such as the Net pot  
(Figure 5) . However, it only consid-
ered adult studies, and there are no 
published data comparing bulb sy-
ringes and sprays in children, particu-
larly very young subjects. There is 
therefore a need for pediatric studies 
but, in meantime, it can be suggested 
that NSI should be started using a bulb 
syringe because of the larger amount 
of solution it delivers, and that its use 
may be continued if the child toler-
ates it without any problem. 

Most of the respondents use isotonic saline for a NSI, and only about 8  
use hypertonic saline. This does not seem to be in line with the literature because 
a number of in vitro and clinical studies, including pediatric studies, have found 
that hypertonic saline is more effective than isotonic in reducing the signs and 
symptoms of upper respiratory diseases. However, the effect of hypertonic saline 
has only been tested in ill patients, and the better results may be explained by its 
greater activity in improving mucociliary clearance. Frthermore, it has not been 
demonstrated that hypertonic saline is better in the case of prophylaxis, and it 
is worth remembering that it may be a little less tolerated because it can cause 

uncomfortable burning or stinging sensations, 
even if rarely.Both solutions are able to clear 
microorganisms, allergens and other pollutants 
from the nasopharynx and can protect children 
against respiratory diseases. Once again, further 
studies are needed, but it can be suggested that 
normal saline should be used for prophylaxis 
and hypertonic saline for therapy.

Figure 4. Preferred type of solution and method 
of administration.

Figure 5. Net Pot
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