Nasal irrigation as an adjunctive treatment in allergic
rhinitis: A systematic review and meta-analysis

Kristina E. Hermelingmeier, M.D.,? Rainer K. Weber, Ph.D.,' Martin Hellmich, Ph.D.,?
Christine P. Heubach, M.D.,> and Ralph Mésges, Ph.D.?

ABSTRACT

Background: Saline nasal irrigation (SNI) is often recommended as additional nonpharmacologic treatment, having proven its efficacy in acute and chronic
rhinosinusitis and for therapy after sinonasal surgery. To date, however, no systematic review or meta-analysis exists showing the influence of SNI on allergic
rhinitis (AR). This study aimed to establish the impact of SNI on symptoms of AR in different patient groups.

Methods: We conducted a systematic search of Medline, Embase, Cochrane Central Register of Controlled Trials, and ISI Web of Science databases for
literature published from 1994 to 2010 on SNI in AR. Prospective, randomized, controlled trials that assessed the effects of SNI on four different outcome
parameters were included. The evaluation focused on primary (symptom score) and secondary parameters (medicine consumption, mucociliary clearance, and

quality of life).

Results: Three independent reviewers chose 10 originals that satisfied the inclusion criteria (>400 participants total) from 50 relevant trials. SNI performed
regularly over a limited period of up to 7 weeks was observed to have a positive effect on all investigated outcome parameters in adults and children with AR.
SNI produced a 27.66% improvement in nasal symptoms, a 62.1% reduction in medicine consumption, a 31.19% acceleration of mucociliary clearance time,

and a 27.88% improvement in quality of life.

Conclusion: SNI using isotonic solution can be recommended as complementary therapy in AR. It is well tolerated, inexpensive, easy to use, and there
is no evidence showing that regular, daily SNI adversely affects the patient’s health or causes unexpected side effects.

llergic rhinitis (AR) is a global health problem. The prevalence of
AR is increasing in areas with low and medium levels of
frequency and may be plateauing or even decreasing in high preva-
lence regions.! It ranges up to 40% for seasonal AR (SAR) and up to
13% for perennial AR.'-* Medical spending to treat AR almost
doubled from $6.1 billion in 2000 to $11.2 billion in 2005.4 Mean
annual out-of-pocket expenses related to AR were $520/person in
2005.4 AR affects social life, sleep, school, and work, making treat-
ment imperative. The management of AR encompasses patient
education on avoidance of allergens as well as the use of pharma-
cotherapy and allergen-specific immunotherapy.! The administra-
tion of intranasal glucocorticosteroids is the most effective phar-
macologic treatment in AR.> A pronounced fear of cortisone,
however, exists among patients and prescribing physicians.¢ The
majority of patients with AR has not been treated adequately and,
most notably, not according to current guidelines.”

In light of this, nonpharmacologic therapy approaches are of great
importance. One such approach is nasal irrigation using saline solu-
tions, which in international guidelines and reviews is recommended
as complementary treatment of AR without its efficacy ever having
been established conclusively.!?57

The objective of the present study, therefore, was to verify the
effectiveness of nasal irrigation in AR based on the criteria of evi-
dence-based medicine. To this purpose, a systematic literature anal-
ysis and a meta-analysis of relevant publications were conducted.
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MATERIALS AND METHODS

A search for the literature intended for this review was performed
using the comprehensive databases MEDLINE (Medical Literature
Analysis and Retrieval System Online), CENTRAL (Cochrane Central
Register of Controlled Trials), EMBASE (Excerpta Medica Database),
and Web Of Science (ISI Web of Knowledge).

The systematic search for relevant original articles was based on the
topic areas “allergic rhinitis,” “nasal irrigation,” and “treatment.” The
corresponding key words (allergic rhinitis, saline irrigation, intrana-
sal lavage, saline solutions, nasal douche, nasal rinsing, nasal saline,
nasal saline wash, treatment, saline treatment, and alternative treat-
ment) were used in the search in alternating combinations and linked
via the operators “AND” and “OR.” The defined limitations only
allowed for randomized, controlled studies. No restrictions were
made in terms of period of publication and study duration. Further-
more, only studies published in English and German and only those
having human subjects of investigation were incorporated in the
search. Additional literature was found while reviewing the reference
lists of selected articles and, particularly, reviews. After excluding
duplicate articles, 50 clinical studies remained in which their titles
harmonized with the defined topic. Another 40 studies were excluded
based on the information about study design, subjects, intervention/
application, control group, outcome parameters, and diagnosis. De-
cisions about exclusions were made by two independent reviewers
(KH, RM). Any discrepancies were discussed by three of the authors
(KH, RW, RM). Only articles that fulfilled the following criteria were
included:

Study design—Prospective studies having at least evidence level
Ila (German Cochrane Center—Cochrane Classification).®

Study content—Local, nasal applications with saline solution for
treating seasonal or perennial AR.

Subjects—Adults, pregnant women and children as patients. Con-
firmation of diagnosis by means of positive patient history or
allergy testing using skin tests (prick test) or blood tests (e.g.,
radioallergosorbent test).

Intervention—Nasal irrigation in liquid or nebulized form.
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Total number of matching
articles found in medical
electronic databases: 11.500

L

Potentially relevant
articles: 50

Studies not relevant,
since therapy was
applied in healthy

subjects (6) or due to

other di (9): 15

Studies not relevant
because of different
design: 18

Studies not relevant
due to aberrant
therapy: 3

Studies not relevant,
because the
application was not
used for therapeutic
purposes: 4

Studies that fulfilled
inclusion criteria: 10

Figure 1. Flowchart of study selection.

Primary results—Improvement of cardinal allergy symptoms—
sneezing, itching, obstruction, and secretion.

Secondary results—Medicine consumption, mucociliary clearance
time (MCT), and quality of life.

In the end, excluded were:

Fifteen studies in which another respiratory disorder was (also)
treated.

Eighteen studies that had a divergent design.
Three studies because of their different treatment methods.

Four studies in which saline nasal irrigation (SNI) was not applied
for therapeutic purposes.

Ten studies (Fig. 1) fulfilled the aforementioned inclusion crite-
ria.9-18

Quality assessment was conducted thereafter by two independent
reviewers according to Jadad.! The Jadad scale is currently the only
validated scale for assessing methodological study quality.?’ During
the assessment process, the parameters randomization, blinding,
dropouts, and supplementary questions were evaluated. Only the
study by Barbieri ef al.® was assessed as qualitatively low at <3 points.
All other relevant studies achieved a minimum of 3 to a maximum of
5 points. No randomization was conducted in only 1 of the 10 stud-
ies.’0 All studies had a control group in which either SNI was not
applied or, alternatively, saline nasal spray, oily drops, steroids, or
cetirizine was administered. In one study, two active control groups
with isotonic and hypertonic SNI were compared.'® A meta-analysis
was prepared thereafter to be able to compare the respective improve-
ment in the symptom scores of the subjects after SNI and the relative
improvement to the control groups. The symptom score was evalu-
ated in 8 of the 10 studies.®012-17 Further meta-analyses were based
on the secondary parameters and their improvement after applying
SNI. The consumption of medicine was examined in three studies,!>-14
MCT in four,*101618 and quality of life in two trials.!’17
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Statistical Methods

The present meta-analysis was performed using Comprehensive
Meta-Analysis Version 2.2.057 software (Biostat, Englewood, NIJ).
First, the relative improvements of the individual variables were
defined, either with regard to the maximal scale value (symptom
score and quality of life) or the baseline value (medicine consumption
and MCT). Moreover, the standard deviation of the change before as
opposed to following therapy was estimated using either the stan-
dard deviation of the baseline value (more exact information on the
variability of the change could unfortunately not be gathered from the
individual articles) or 25% of the scale range (with normally distrib-
uted values the range mean = [i.e., a width of four standard devia-
tions] covers ~95% of the measured values). The relative improve-
ments were then weighted using a random effects model and
combined.

RESULTS

Analysis of the Literature

In all, 10 original articles published from 1994 to 2010 were in-
cluded in the closer analysis. They vary considerably with regard to
study design, number of subjects, study duration, and in terms of the
saline solutions used, mode of application, and the parameters as-
sessed. Despite the heterogeneity of the studies involved, a congruent
trend in the results could be established:

1. In the prospective, randomized, and controlled study by Bar-
bieri et al.® in 2002, iodine bromide thermal water from Salsom-
aggiore was applied in spray form in 40 patients with AR seven
times daily over a period of 30 days. The control group used oil
drops over the same period of time and at the same frequency.
After treatment, a symptom score improvement of 45% and an
acceleration of MCT by 29% was observed after assessing the
nasal obstruction on a scale of 0-10 in the active group com-
pared with prestudy values.’?

2. Cingi et al.'® conducted a prospective study with 100 AR pa-
tients in 2010. Before and after the 10-day application of sea-
water gel spray (2 sprays/nostril at 4-hour intervals), the four
cardinal symptoms were evaluated on a scale of 0 to 3. An
improvement of 31% in the symptom scores could be estab-
lished. MCT was quickened by 12%.1°

3. In a prospective, randomized, single-blinded, placebo-con-
trolled study, Cordray et al.'' compared the effectiveness of
hypertonic seawater spray used by 15 study participants with
SAR for 1 week (2 sprays/nostril three times daily). The eval-
uation, based on the “Rhinoconjunctivitis Quality of Life
Score,” showed clinically and statistically significant improve-
ments (p < 0.0001) of symptoms. Answers were given to 28
questions on quality of life and assessed on a scale of 0 to 6,
based on which an improvement in quality of life of 23% was
calculated.!

4. In 2003, Garavello ef al.'? investigated the effectiveness of nasal
irrigation with a hypertonic (3.0%) saline solution for treating
AR in children (aged 6-12 years). In a prospective, nonblinded,
randomized controlled study, 10 children received hypertonic
SNIs (2.5 mL/nostril using a disposable syringe) three times
daily for 6 weeks during the entire pollen season. Another 10
children received no nasal irrigation and constituted the control
group. The rhinitis score showed a reduction of 3% in allergy-
induced symptoms and an absolute decrease in medicine con-
sumption of 100%.'2

5. Garavello ef al.’® used SNI with hypertonic saline solution in a
randomized, controlled, unblinded study of 20 children with
AR in 2005. Nasal rinsing consisted of 3 sprays/nostril, each
containing 50 pL, three times daily. The analysis of the rhino-
conjunctivitis score, answered daily, yielded a clinically and
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statistically significant 13% reduction in symptoms in the active
treatment group after the 7th week in comparison with the
beginning of the study. Furthermore, an average of 5% less
antihistamine was consumed during the period in which nasal
irrigation was performed regularly.'®

6. In 2010, Garavello et al.'* evaluated the applicability of nasal
irrigation in pregnant women with SAR in a prospective, ran-
domized study. Twenty-two pregnant women with AR under-
went nasal irrigation using a hypertonic saline solution (10
mL/ nostril using a disposable syringe) three times a week over
a period of 6 weeks. The control group did not receive local
therapy. The symptom score worsened, in fact, by 6% from the
preseasonal value to the end of the investigation and antihis-
tamine consumption increased by 67%. However, compared
with the women who did not apply nasal irrigation, the symp-
tom score and consumption of antihistamines were signifi-
cantly lower in subjects who used nasal irrigation.'+

7. Klimek et al.'> investigated the effects of nasal irrigation treat-
ment with isoosmotic saline solution in adult patients with SAR
in an open-label, randomized, parallel-group study in 2001. In
this study, 75 patients were treated over 2—4 weeks with diverse
drugs as needed, and one-half of the patients additionally
performed SNI, using an Emser saline solution and the Rhino-
care nasal douche (250 mL) two to three times daily. In the
nasal irrigation group, significant reductions of 42% in the
symptom scores resulted. Overall, 15.0 = 9.7 tablets on average
were consumed during the observation period, which in rela-
tion to the recommended daily dose during the total time
period corresponds to a quotient of 0.51 * 0.4.15

8. In the course of a prospective, randomized study published in
2009, Li et al.® treated 26 children (aged 8-15 years) with AR in
three groups over a period of 12 weeks either only with SNI
in group 1, or a combination of SNI and steroids in group 2 or
only with steroids in group 3. A solution of 500 mL of normal
saline (0.9% sodium chloride) was used twice a day for nasal
irrigation. The symptom score fell by 19% in group 1 and 30%
in group 2. MCT was accelerated by 37% in group 1 and 53% in
group 2.16

9. In their prospective, randomized, controlled study published in
2005, Rogkakou et al.'7 investigated the effect of hypertonic
saline nasal spray, combined with antihistamines, on symp-
toms and quality of life in AR. Over a period of 4 weeks, 14
patients took either 10 mg of cetirizine daily or they combined
cetirizine with the four-time daily dose of hypertonic saline
nasal spray. Based on the daytime- and nighttime-specific
symptoms, a Quality of Life Index, and acoustic rhinomanom-
etry, it was shown that local saline application leads to inten-
sified improvement of the parameters.!”

10. Ural et al,’8, in their prospective, randomized controlled study
in 2009, proved that SNI with isotonic and hypertonic saline
solution can shorten MCT in AR. During the 10-day study, 21
patients with AR applied SNI with hypertonic (n = 11) or
isotonic (n = 10) saline solution (4 mL/nostril using a dispos-
able syringe twice daily). MCT, ascertained with the aid of the
saccharin clearance test, worsened by 1% after the application
of hypertonic SNI; isotonic SNI, however, led to significant
improvement in MCT by 45%.18

Study Design

Of the 10 relevant studies involved, 7 were randomized and con-
trolled.?11-1517 The specific procedure of randomization was de-
scribed in detail in 4 of these studies.’?'41517 Qily drops,® isotonic
saline spray,'! no topical application,!>'> steroids,'¢ or cetirizine!”
served as controls. There were no control groups only in the studies
conducted by Cingi et al.'% and Ural ef al.'8; instead, Ural’s study used
a parallel-group design to compare the efficacy of isotonic and hy-
pertonic solution.!018
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Selection of Patients

In all, 10 studies with 400 patients made up the present review. Of
these, 86 patients were children/adolescents aged from 5 to 15 years,
and just >50% were female patients. Of the female patients, 45 were
pregnant at the time the study was conducted.

EFFECTS OF INTERVENTIONS

Meta-analyses were performed with regard to the parameters “na-
sal symptom score,” “medicine consumption,” “mucociliary clear-
ance time,” and “quality of life” in terms of the respective absolute
improvement in comparison between the beginning and the end of
the study. In addition, the relative improvements of the parameters
“nasal symptom score” and “medicine consumption” were analyzed
comparing the irrigation group and the nonirrigation group both at
the beginning and at the end of the study. Furthermore, the mode of
application (spray/irrigation) was specified in the analyses and was
able to be evaluated.

i

Nasal Symptom Score

The primary parameter—nasal symptom score—was analyzed in 8
of the 10 relevant studies (Fig. 2).%1912-17 For the most part, the four
cardinal symptoms consisting of obstruction, sneezing, itching, and
secretion were assessed on scales of 0 to a maximum of 5 points
(severe symptoms) either by the patients themselves in a diary or by
the treating physician. Barbieri et al. concentrated solely on nasal
obstruction and used a scale of 0-10 points. Rogkakou et al.'” took into
consideration the daytime and nighttime symptoms rated on a scale
of 0-3. Values for symptom scores indicated before and after SNI
were extracted from texts and diagrams, and the improvement was
calculated in percent. SNI induced no symptom improvement only in
pregnant patients, but instead caused mild worsening by —8.125%
because of the natural course of AR at the beginning of the pollen
season.'* In all other studies, symptom improvement ranging from
3.150 to 70.492% resulted from the regular use of SNIL

Medicine Consumption

Medicine consumption was taken into consideration in four of the
relevant studies (Fig. 3).1>-'> The study conducted by Klimek et al.15,
however, could not be included in the meta-analysis because of
incongruent data. All data used in the meta-analysis thus originate
from only one author, which reduces the relevance of the results. The
additional consumption of pharmaceuticals was able to be lowered
with the aid of SNI by 24.154-100%. In the group of pregnant women,
however, the opposite effect could again be observed here, too. Ab-
solute improvement was —67.159%.

Mucociliary Clearance Time

The MCT, used as a parameter for indicating proper/improper
nasal mucosa function, was examined in four studies before and after
SNI (Fig. 4).101618 In the process, only the studies performed by
Barbieri et al.® and Li et al.'® yielded adequate data for the meta-
analysis. Improvements from 2.667 to 31.60% were ascertained.

Quality of Life

Cordray et al.'" and Rogkakou et al.'7 surveyed the study partici-
pants before and after SNI about their subjective quality of life (Fig. 5).
They conducted the survey using the validated Rhinitis Quality of
Life Questionnaire (28 questions, seven areas, scale of 0-6) and the
Rhinasthma Questionnaire (30 questions, scale of 0-5). The calculated
improvement in quality of life was 29.846-37.476%.1117

SNI Users versus Nonusers

The relative improvement in the symptom score, each comparing
the SNI user group and the nonuser group, varied from 4.833 to 70%
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Model  Group by Sudy name Statistics for each study Mean and 95% Cl
Type Standard Lower  Upper
Total  Mean eror limt  limt  p-Vaue
Frigation Garavello, 03 10 3150 9487 1544 21744 0.740 _—t
Irigation Garavello, 05 20 13333 5217 3107 23559 0011 ——
Irrigation Garavello, 10 2 815 2205  -124% 3764 0.000 -
Irigation Kimek, 01 37 42500 3562 35519 49481 0.000 -
Irigation Li, 09 (sdline) 8 19.167 4125 11082 27251 0.000 —E—
Irigation Li, 09 (steroid + saline) 12 30750 3127 24621 36879 0.000 ==
Random  krigation 17053 9555 1676 35781 0074 i
Spray Barbieri, 02 40 45000 3953 37253 52741 0.000 G
Spray Cingi, 10 100 30583 2417 25841 35320 0.000 B
Spray Rogkakou, 05 7 70492 4650 61379 79605  0.000 —-
Random Spray 48426 11348 26183 70668  0.000
Random Overall 30,068 7300 15742 44394 0.000
-80.00 -40.00 0.00 4000 80.00
Abrogates SNI Favours SNI
Meta Analysis

Figure 2. Absolute improvements in symptom scores (assessment of heterogeneity: irrigation, g = 194.2, dftQ) = 5, p < 0.001, I> = 97.4, 7% = 522.3; spray,

q=59.7,df(Q) = 2, p < 0.001, 2 =

96.7, 7 = 372.1; overall, g = 385.5, dfiQ) = 8, p < 0.001, I* =

97.9, 7 = 586.2).

Model  Group by Study name Statistics for each study Mean and 95% ClI
T
e Standard  Lower Upper
Total Mean error limit limit  p-Value
Spray Cordray, 05 5 22667 11180  0.754 44.580 0.043
Spray Rogkakou, 05 7 31.600 9449 13.080 50.120 0.001
Random Spray 27.878 7217 13733 42023 0.000
Random Overall 27.878 7217 13733 42023 0.000
$0.00 -30.00 0.00 30.00 60.00
Abrogates SNI Favours SNI
Meta Analysis

Figure 3. Absolute improvements in medicine consumption (assessment of heterogeneity: irrigation, g = 25.3, d(Q) = 2, p < 0.000, > = 92.1, 7% = 4214.9;

overall, g = 25.3, d(Q) = 2, p < 0.000, P = 92.1, 7 = 4214.9).

(Figs. 6 and 7). The average relative improvement was 32.268%.
Generally, measured improvements in the symptom scores were al-
ways larger in the SNI user groups than in the nonuser groups. With
respect to the pregnant patients, the SNI user group achieved more
positive values than the nonuser group.'5

The relative reduction in medicine consumption, each comparing
the SNI user group and the nonuser group, ranged from 21.041 to
157.526%. The average relative reduction was 66.566%. In all SNI user
groups, medicine consumption decreased more than in the nonuser
groups. Also, pregnant patients were able to limit their medicine
consumption more when using irrigation than without it.12-14

Isotonic versus Hypertonic

In the relevant literature, the isotonic rinsing solution is generally
preferred to the hypertonic version. The reasoning for this recommen-
dation is that optimal mucociliary transport can only be ensured at a
neutral pH.2!
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In the studies analyzed, only special salts (Salsomaggiore or sea-
water gel) and isotonic solutions were able to induce improvements
in MCT. The use of a hypertonic solution resulted in mild worsening
of MCT in patients with AR in contrast to the application in healthy
subjects with chronic rhinosinusitis. Overall, improvements in the
parameters after the use of special salts (Salsomaggiore, seawater gel,
or Dead Sea salt) ranged from 30.6 to 45% and after the application of
isotonic solutions from 19.2 to 70.5%. The use of hypertonic solutions
yielded generally much lower results from —67.2 to 13.3%, with the
exception of Garavello et al.?, who reported 100% improvement in 10
patients.

Form of Application

SNI was applied in the form of a spray®''7 in four studies and as
irrigation in the other six studies.'?>1618 The use of spray resulted in
improvements in the parameters ranging from 22.7 to 70.5%; im-
provements achieved with irrigation generally varied from —67.2 to

September-October 2012, Vol. 26, No. 5



Model  Group by Study name Staistics for each study Mean and 95% CI
Type
» Standard  Lower Upper

Total Mean error limit limit ~ pValue

Irrigation Li, 09 (Saline alone) 8 37.476 6.760 24227 50.726 0.000

Random Irrigation 37.476 6.760 24227 50.726 0.000

Spray Barbieri, 02 40 29846 2833 24293 35.399 0.000

Random Spray 29.846 283 24293 35.399 0.000

Random Overal 30.986 2613 25865 36.107 0.000

60.00 -30.00 0.00 30.00 60.00
Abrogates SNI Favours SNI

Meta Analysis

Figure 4. Absolute improvements in MCT (assessment of heterogeneity: spray, q = 0.4, diQ) = 1, p < 0.542, > =

dfiQ) = 1, p < 0.542, > = 0.000 7 = 0.000).

0.000, 7 = 0.000; overall, g = 0.4,

Model  Group by Study name Stafistics for each study Mean and 95% CI
Type
o Standard  Lower  Upper
Total  Mean error limit limit p-Value
Irrigation Garavello, 03 10 100.000 66.403 -30.148  230.148 0.132
Irrigation Garavello, 05 20 24154 14.872  -4995 53303 0.104 -
Irrigation Garavello, 10 22 -67.159 12.816 -92279  -42.040 0.000
Random Irrigation 2991 41895 -7912 85104 0.943
Random Overal 2991 41895 -7912 85104 0.943
-100.00 -50.00 0.00 50.00 100.00
Abrogates SNI Favours SNI
Meta Analysis

Figure 5. Absolute improvements in quality of life (assessment of heterogeneity: irrigation, ¢ = 0.0, dQ) = 0, p < 1.000, I = 0.0, 7 = 0.0; spray, q =
0.000, df(Q) = 0, p < 1.000, > = 0.0, = = 0.0; overall, g = 1.1, dfiQ) = 1, p < 0.297, > = 7.7, 7 = 1.5).

45.5%, whereas Garavello et al.'? reported 100% improvement in ten
patients.

Safety

Subjects participating in the study by Cingi et al.1® were asked to
make written documentation of any possibly occurring adverse ef-
fects. None of the patients reported any such effects after the appli-
cation of SNI. This corresponds to the data in the available literature,
in which permanent severe adverse effects have not been previously
described.??

DISCUSSION

The meta-analysis of the studies that were included based on the
systematic review showed the significant effectiveness of nasal irri-
gation treatment in AR. Nasal symptoms decreased by an average of
27.66%, and medicine consumption decreased by an average of 2.99%
with regard to all patients. It dropped by 62.1% after excluding the
study that had investigated the onset of symptoms in pregnant
women. MCT improved by 31.19% under the use of isotonic saline
solution. Quality of life rose by an average of 27.88%, which is

American Journal of Rhinology & Allergy

comparable with the values achieved under pharmacotherapy.?® Ac-
cording to a recent evidence-based review, median percentage
changes from baseline for total nasal symptom score for SAR were
—22.2% for nasal antihistamines, —23.5% for oral antihistamines,
—40.7% for intranasal steroids, and —15.0% for placebo.?*

Therefore, nasal irrigation can be recommended for the treatment
of AR. A simple and inexpensive nonpharmacologic form of therapy,
nasal irrigation, can reduce medicine consumption and thereby cut
down on costs caused by this disorder for patients and for the health
care system.

No adequate differentiation has been made between mild, moder-
ate, and severe AR in the available literature. Additional studies must
clarify whether symptomatic therapy with nasal irrigation alone can
suffice in mild AR before pharmacologic therapy with antihistamines
or topical nasal steroids, e.g., is begun. In moderate to severe forms,
nasal irrigation can be applied in addition to pharmacologic treatment
and/or immunotherapy.

When comparing the results of adult patients and children, it
becomes apparent that in children <15 years of age, improvement
reaches a maximum of 20% and it is up to 45.5% in adults. This
difference may be caused by the different ways the immature body

el123



Model  Study name Sample size Statistics for each study Difference in means and 95% Cl
Active  Nonactive  Difference  Standard  Lower  Upper
group group in means error limit limt  pValue
Garavelo, 03 10 10 16.300 13053 -9283 41.883 0.212
Garavelo, 05 20 20 70.000 8207 53914 86086  0.000 ——
Garavelo, 10 22 23 37.938 3616 30.850 45.025 0.000
Klimek, 01 37 38 4833 5305 -5564 15.230 0.362
Random 32.491 13.1% 6.627 58.355 0.014
90.00 45.00 0.00 45.00 90.00
Abrogates SNI Favours SNI
Meta Analysis

Figure 6. Relative improvements in symptom scores when comparing SNI users/nonusers (assessment of heterogeneity: ¢ = 51.8, d(Q) = 3, p < 0.000,

P =942, 7 = 631.8).

Model  Study name Sample size Stafistics for each study Difference in means and 95% ClI
Active  Nonactive  Difference  Standard Lower Upper
group group inmeans error limit limit p-Value
Garawlo, 3 10 10 1675% 88725 16371 331423 007 | |
Garavello, 05 20 20 21131 25186 28232 70495  0.401 ——
Garavello, 10 2 2 21041 16282 -10871 52952  0.1% -1
Random 25.359 15855 5716 56434  0.110 1‘
4160.00 80.00 0.00 80.00 160.00
Abrogates SNI Favours SNI
Meta Analysis

Figure 7. Relative improvements in medicine consumption when comparing SNI users/nonusers (assessment of heterogeneity: ge = 2.3, df(Q) = 2, p < 0.315,

PP =134, 7 = 128.3)/.
can react or caused by less compliance and thereby a less intensive
irrigation treatment in children.

The spectrum of what is called “nasal irrigation” is broad, reaching
from applying a nasal spray to rinsing the nose with 250 mL of saline
solution. It seems obvious that this makes a difference in the subse-
quent effects.

The application of spray with a much smaller volume yielded more
distinct improvements in the parameters ranging between 23 and 45%
than the use of nasal irrigation with larger volumes (200-400 mL),
which resulted in improvements between 3.2 and 45.5%.

Today, however, no comparative controlled studies and no clear
data are available in the literature that define the optimal method of
nasal irrigation (spraying or nasal douching), the preferred type of
saline solution (sodium chloride, Emser salt, or seawater salt; buff-
ered or nonbuffered; isotonic or hypertonic), and the best frequency
for the individual indication (AR, acute rhinosinusitis, chronic rhino-
sinusitis, dry nose, or after endonasal sinus surgery). The question as
to the most advantageous form of application therefore remains un-
answered.

The mechanism of action is still unknown. Today, it has been
assumed that mucosal function improves because of

* Direct physical cleansing by flushing out thick mucus, crusts, de-
bris, allergens, air pollutants, efc.?
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® The removal of inflammatory mediators.2
® Better mucociliary clearance by improving ciliary beat fre-
quency.?728

It is conceivable that the mechanical stimulus involved in the spray
application of saltwater plays a role in the achieved effect by causing
neuronal changes in the immunologic process. This could explain the
greater effect of the spray application.

There are only two limitations of use: injuries in the anterior part of
the nose or recurrent bleeding caused by nasal irrigation. Because
nasal douches are available for children (e.g., Nasanita junior; Siemens
& Co., Bad Ems, Germany), age poses no restriction. Younger children
can perform nasal douching with the help of their parents; older
children can do it by themselves.

Nsouli et al.? has hypothesized that daily nasal irrigation in healthy
people could lead to an increase in the number of upper respiratory
tract infections. Several circumstances, however, do not support this
hypothesis. First, the study has not appeared in a peer-reviewed
journal to date, thereby putting their hypothesis into serious question.
Second, their conclusion is incorrect due to several logical flaws
already apparent in the abstract. Third, no article in the literature
published up to now indicates a risk of nasal irrigation for upper
respiratory tract infections. On the contrary, some controlled studies
are, in fact, available, all of which report a reduction in upper respi-
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ratory tract infections after long-term nasal irrigation with isotonic
saline solutions.30-52

This observation is in line with a recent randomized, placebo-
controlled, double-blind study showing that nasal irrigation with
thermal water improved the microbiological features of patients with
nonallergic chronic rhinosinusitis and significantly reduced total na-
sal resistance.

A limitation of the present systematic review and meta-analysis is
the heterogeneity of the current studies regarding type, amount, and
timing of nasal irrigation and the use of different saline solutions.
Nevertheless, the effect is consistent throughout the various methods,
such that conducting a meta-analysis seems justified.

CONCLUSION

Nasal irrigation with saline solution in AR results in the improve-
ment of symptoms, quality of life, and MCT. The consumption of
antiallergic medication can also be decreased. Nasal irrigation repre-
sents a safe and inexpensive, nonpharmacologic form of treatment.
However, additional studies need to be performed in the future to
clarify the questions as to the optimal salt concentration and mode of
application.
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