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A Review of the Evidence

Abstract and Introduction

Abstract

Nasal saline irrigation (NSI) is sometimes used as a therapy to promote healing and provide comfort for chronic
rhinosinusitis (CRS). To determine the efficacy of NSI for CRS, an evidence-based review was conducted. We
found that, although current practice guidelines for CRS recommend NSI as an adjunct treatment, the evidence
for the true benefit of NSI is sparse and inconsistent. Our review supports that NSI causes minimal or no
adverse affects, provides a cheaper alternative to many traditional treatments, and decreases the risk of
antibiotic overuse; therefore, health care providers can prudently include NSI as a treatment for CRS.

Introduction

Chronic rhinosinusitis (CRS) is an increasingly common health care challenge affecting adults.[1] Sinuses rarely
get infected without the nose being involved, so the term rhinosinusitis is used instead of sinusitis.[2,3] In 2009,
the Centers for Disease Control and Prevention (CDC) reported that more than 14% of the United States adult
population was affected by this disorder.[2,4] The acute form of the disease may last up to 28 days and is
considered chronic once the symptoms have persisted for 12 weeks or longer.[1,5]

Approximately $3.4 billion can be attributed annually to the treatment of CRS that accounts for over 20 million
primary care office visits each year.[6] The cost of CRS is enormous in lost work and productivity, surgeries, and
medicines and can negatively affect patients' quality of life.[3,7] The financial burden and increasing prevalence
of CRS underscores the importance of evidence-based treatment and prevention options.

Adults suffering from CRS may use a variety of prescription and over-the-counter (OTC) medications for relief of
symptoms. These treatments range from avoidance of environmental irritants to short- and long-term antibiotic
treatments. Although most CRS is caused by viruses, antibiotics are frequently prescribed for this diagnosis.[2,5]

In fact, CRS is the third most prevalent diagnosis for antibiotic use.[3] This overuse of antibiotics is especially
problematic because it contributes to the increase in more potent and drug-resistant bacteria.[8]

Because of these obstacles, health care providers are searching for and using evidence-based alternative
therapies to help treat this common illness. One such treatment is nasal saline irrigation (NSI). While this
treatment is often discounted as homeopathic and likely originated in the Ayurvedic medical tradition, it is
growing in popularity.[9] In order to better understand this treatment and its effect on patients suffering from
CRS, a critical appraisal and synthesis of current evidence was conducted, beginning with the formulation of an
answerable question and application of search strategies. After an exhaustive search, current evidence was
critically examined to determine if the use of saline irrigations is an effective alternative to medication and other
treatments of CRS. Results of this inquiry and recommendations will be discussed.

Refining the Question

Using a PICO format (P-population, I-intervention, C-comparison, and O-outcome), a clinical therapy question
was formulated: In adult primary care patients (P), does the use of saline irrigations (I) compared to no
treatment (C) improve the symptoms of CRS (O)? A literature search and critical appraisal were conducted to
answer this question. Because of the ongoing and recurring nature of CRS, the time component of the PICO
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format is not applicable.

Search Strategies for Best Evidence

The PICO question guided the search for relevant evidence. Multiple databases, including Cochrane, CINAHL,
Medline, Embase, and ProQuest Nursing and Allied Health Source, were searched. The search was narrowed
or expanded based on an effort to locate the highest level of evidence specific to nasal saline irrigations. A
search for guidelines specific to rhinosinusitis and recommendations for NSI was also done through the National
Guideline Clearinghouse (NGC) and other databases. Several combinations of medical terms were used during
this inquiry, but the most productive combinations included "saline and nasal," "rhinosinusitis and chronic and
adults," "saline and sinusitis," "chronic sinusitis and saline," and "saline and nasal and sinusitis." These terms
were the controlled vocabulary (ie, EMTREE, MeSH, and CINAHL vocabulary hierarchy) and controlled
thesauruses using mapping techniques (ie, for Cochrane databases).

The inclusion criteria were studies conducted between 2000 and 2010 that involved sinus irrigations with saline
and rhinosinusitis. Although our PICO focused on chronic episodes, we also included studies addressing acute
because of the possibility of confusion in definitions. Our search revealed 7 studies that met inclusion criteria
and addressed the PICO. A summary of design, methods, results, and strengths and limitations for individual
studies included in our review is presented in Table 1. The following 2 sections present an appraisal of the
evidence for validity and reliability and a synthesis of findings across all studies.

Table 1. Summary of Reviewed Studies

Study Design Objective
Setting and
Sample

Strengths &
Limitations

Conclusions

Harvey,
Hannan,
Badia,
Scadding
(2007)1

SR

To evaluate the
effectiveness
and safety of

topical saline in
the management

of CRS

Multiple studies

Limitations:
Included studies
were of modest
quality and most

contained only small
numbers of patients.

There is a
tremendous

variability in the
tools used for

outcome
assessment

The use of topical
saline could be
included as a

treatment adjunct for
CRS symptoms.

However, there is no
evidence that saline is

more effective than
active agents

Adam,
Stiffman,
Blake
(1998)13

RCT

To determine
whether

hypertonic saline
nasal spray

relieves nasal
symptoms and
shortens illness

duration in
patients with the
common cold or

acute
rhinosinusitis

Setting: Family
practice clinics

Sample: 143
adult patients
with a cold or
sinus infection

Strengths: Random
assignment, group
baseline variables
equivalent, double
blinding, intention-
to-treat analysis,

interventions
consistent with

current practice,
83% completion

rate, a priori power
analysis done

Limitations: Limited

Hypertonic saline did
not improve nasal

symptoms or illness
duration in patients

with the common cold
or rhinosinusitis
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follow-up

Friedman,
Vidyasagar,
Joseph
(2006)12

RCT

To compare
nasal irrigation

using hypertonic
Dead Sea salt
solution with

hypertonic saline
to treat CRS and

improve QOL

Setting: Tertiary
university-
affiliated

medical center

Sample: 42
adults seeking
treatment for

CRS

Strengths: Double-
blinded, comparable

samples, strong
completion rate

Limitations: Small
sample size, study
doesn't measure

change in specific
symptoms or

change in the use of
other medications or

treatments

Dead Sea salt is
superior to saline in
reducing symptoms
and improving QOL

Rabago,
Zgierska,
Mundt,
Barrett,
Bobula,
Maberry
(2002)15

RCT

To test whether
daily hypertonic
NSI improves

sinus symptoms
and QOL and

decreases
medication use
in adult subjects
with a history of

sinusitis

Setting: Primary
care and

otolaryngology
clinics

Sample: 76
adults with
history of
frequent
sinusitis

Strengths: 90.8%
completion rate,
intention-to-treat

analysis, 2:1 block
design, low dropout,
random assignment,

significant
improvements in

QOL and symptom
severity among

experimental group,
matched control

group

Limitations: Study
not designed to

compare
interventions, not

blinded or placebo-
controlled

Daily hypertonic NSI
improves sinus-

related QOL,
decreases symptoms,

and decreases
medication use in

patients with frequent
sinusitis

Pynnonen,
Mukerji,
Kim, Adams,
Terrell
(2007)19

RCT

To determine if
isotonic NSIs,
performed with
large volume
and delivered

with low positive
pressure, are
more effective

than saline
spray at

improving QOL
and decreasing
medication use

Setting:
Community

Sample: 127
adults with

chronic nasal
and sinus
symptoms

Strengths:
Generalizability,
intention-to-treat

analysis, low
drop-out rate,

patient-oriented
outcomes,
prospective
recruitment

Limitations: Not
blinded, evaluation
of subgroups not

adequate, potential
for patient

overreporting

Nasal irrigations
performed with large
volume and delivered

with low positive
pressure are more

effective than saline
sprays for treatment
of chronic nasal and
sinus symptoms in
community-based

populations
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Tano and
Tano
(2004)16

CT

To ascertain
whether a daily
nasal spray with

physiological
saline could

prevent
symptoms of the
common cold in
a population of

otherwise
healthy adults

Setting: Military
facility in Boden,

Sweden

Sample: 108
young adult

military
conscripts

Strengths: Random
assignment, similar
groups, crossover

design

Limitations: 64%
completion rate, no

blinding, lack of
valid methodology,

no objective
assessment of the
nasal mucosa, <
50% compliance

A daily nasal spray
with saline can
prevent nasal

symptoms of the
common cold in a

population of
otherwise healthy

adults

Wormald,
Cain, Oates,
Hawke,
Wong
(2004)18

CT

To assess the
effectiveness of

3 methods of
nasal irrigation
on distributing
saline to the

nasal cavity and
paranasal
sinuses

Setting: Nuclear
medicine

department of
the Women's

and Children's
Hospital,

Adelaide, South
Australia

Sample: 12
adults with

chronic sinusitis

Strengths: Similar
subjects among
groups, subjects
randomized into

groups for testing of
right or left nasal

cavity

Limitations: Small
number of controls,

no statistical
difference in the

radioactivity of the
maxillary sinus

between 3 methods,
areas of distribution

not measured,
discrepancy in the

penetration of
maxillary sinus

between subjects

Nasal douches are
more effective in

distributing irrigation
solution to the

maxillary sinus and
frontal recess

Heatley,
McConnell,
Kille,
Leverson
(2001)17

CT

To determine the
effect of nasal
irrigation on
sinonasal
symptoms

Setting:
University of
Wisconsin

Sample: 150
adults subjects

with chronic
sinusitis

symptoms

Strengths: Random
assignment, similar

groups, 85%
completion rate

Limitations: No
blinding or placebo

control

Daily nasal irrigation
using either a bulb

syringe, nasal
irrigation pot, and
daily reflexology
massage were

equally efficacious
and resulted in

improvement in the
symptoms of chronic

sinusitis with
decrease of

medication use

SR = systematic review; CRS = chronic rhinosinusitis; RCT = randomized control trial; QOL =
quality of life; NSI = nasal saline irrigation; CT = controlled trial.
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Critical Appraisal of Evidence

Seven high-level evidence studies that met inclusion criteria were selected for critical appraisal, including a
systematic review (SR), 3 randomized control trials (RCTs), and 2 controlled trials (CTs). The highest levels of
hierarchical evidence includes SR (Level I), RCT (Level II), and CT (Level III).[10] Studies were critically
appraised using Melnyk and Fineout-Overholt[10] rapid critical appraisal tools.

The SR included in our review had questionable validity from inclusion of studies of modest quality with small
samples and a great deal of variation in measurement tools and outcome assessments.[1] Strengths of the
reviewed RCTs and CTs included:

All used random assignment comparable groups at baseline.[11,12,14,15,16,17,19]

All but 1 study had high completion rates.[11,12,14,16]

Four studies used an intention-to-treat analysis.[11,14,16,17]

Weaknesses of the RCTs and CTs included small sample size,[11,12,14,15,16,17,19] no blinding in 5 studies,
[11,14,15,16,17] questionable control for crossover in 2 studies,[15,17] and low compliance/completion rates in 2
studies.[11,14] Validated and accurate outcome tools were not used consistently across the reviewed studies.
Also, there was no effect size or confidence interval reported in the studies, so strength and precision of results
cannot be evaluated.

Additionally, most of the studies used observation or "usual" treatments as control groups or experimental
groups, which creates an unknown that could greatly impact the outcomes.[1,11,13,15,16] The clinical question
evaluated for this inquiry focused on saline irrigations compared to no treatment. It was disappointing to find that
studies designed to compare the irrigations to no treatment actually were comparing to "usual" treatments.
Understandably, the multiple OTC treatments for acute and CRS would make complete exclusion of other
treatments impossible. In some cases, attempts were made to include medications used in evaluation surveys.
[2,11,12,14,18] These attempts may in part address the gap in the research's ability to answer this clinical
question. The studies, however, were inconsistent in reporting data, and this shortcoming may have led to
increased noncompliance and decreased completion rates. Although overall all studies were of meager quality,
results still may have implications for practice. A synthesis of the findings follows.

Synthesizing the Evidence

Irrigation of the nose with saline is an inexpensive treatment that is often used alone or with other treatments,
but the evidence to support its beneficial use is conflicting.[16,17] The salinity of the solution or delivery device
are important considerations for using nasal irrigations.

The evidence on the effects of saline concentration for nasal irrigations is contradictory. Isotonic saline solutions
have been reported to be the best physiologic irrigation solutions[18] and decrease sinusitis symptoms,[13,14]

while hypotonic and hypertonic saline solutions have been shown to increase mucous secretion and cause cell
damage.[18] In contrast, hypertonic Dead Sea salt nasal irrigation was found to reduce CRS symptoms,[10] yet
other studies found no difference in the beneficial effects of saline irrigations of different concentrations.[,12]

Although nasal irrigation may be an appropriate adjunct for treating CRS symptoms, optimal concentrations are
uncertain and vary from 0.9% to 3% saline solutions, which, like pH, and temperature, may vary based on
patient preference.[7]

The evidence is not clear as to which delivery method provides the greatest benefit for NSIs. The focus of the
research is on the volume and pressure used in the delivery device. The use of large volume irrigations,
compared with low positive pressure saline nasal sprays, were found to be more effective for the relief of
short-term (8-week) chronic nasal symptoms.[19] However, the use of nasal irrigation by douching, which
involves squeezing liquid into the nasal cavity with a bulb syringe, was found to achieve a better distribution
within the nasal cavity and sinuses compared to metered nasal spray and nebulizers.[17] A neti pot is a device
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that uses gravity for nasal irrigation. When comparing the use of a bulb syringe and a neti pot, no difference was
found in alleviating CRS symptoms.[16]

Because of the variety of treatments of CRS, especially related to salinity concentration and delivery devices,
and conflicting results, it is difficult to draw conclusions to specifically answer the PICO question. The
conclusions of the reviewed studies neither support nor refute the efficacy of NSIs and the treatment options of
CRS. However, few adverse effects from the use of saline irrigation have been reported, and these were mostly
self-limiting, including fullness in the ears, stinging of nasal mucosa, and, very rarely, epistaxis. No serious
adverse events have been reported. Although the conclusions of the reviewed studies conflict equally on NSI
efficacy and CRS treatment options, the therapy appears to pose no significant health risk and can be a
cost-effective alternative to more aggressive or expensive therapies.

Applying Valid Evidence to Practice

Although the focus of this inquiry was on CRS, we determined that NSIs are currently a part of treatment
regimens for acute rhinosinusitis (ARS) and CRS.[3,6] Theories on the physiological effects of NSI include
mucous clearance, antigen removal, inflammatory mediator, and protective role.[1] According to the CDC, the
majority of rhinosinusitis cases diagnosed in ambulatory care are a result of uncomplicated viral, upper
respiratory infections.[2,4] Although ARS typically resolves within 28 days, the condition is not considered
chronic unless it persists for 12 weeks or longer.[1,5]

Symptoms of both ARS and CRS are similar and can include chronic coughing, throat clearing, hoarseness,
fatigue, malaise, lack of energy, lack of sleep, difficulty breathing at night in bed, headache, facial pressure, loss
in senses of smell and taste, bad breath, sore throats, and "chronic colds," which can cause a miserable
lifestyle.[3] The initial management of mild symptoms of ARS or CRS is limited to symptomatic treatments, and
there is limited data to suggest that normal saline irrigation may provide some benefit with minimal side
effects.[2,5]

The guidelines created by the Joint Council of Allergy, Asthma, and Immunology (JCAAI) identify the following
therapies to treat either ARS or CRS: antihistamines, decongestants, corticosteroids, mucolytics, expectorants,
and saline.[21] Additionally, most bacterial cases resolve without antibiotic treatment. However, when acute
bacterial rhinosinusitis causes moderate to severe symptoms, the JCAAI recommends amoxicillin as a first-line
antibiotic.[21] Alternative antibiotics, such as cephalosporins, macrolides, or quinolones, may be used in patients
who are intolerant of or fail to respond to amoxicillin.[21]

The University of Michigan Health System's treatment guidelines include saline irrigations as having possible
efficacy for acute rhinosinusitis in adults.[22] The guidelines apply tiers to treatment options based on evidence
as efficacy, possible efficacy, and no significant benefit. The current evidence is consistent with the assignment
of "possible efficacy" to saline irrigation treatment. The JCAAI guidelines also identify saline irrigations as
"possibly effective" for some patients.[21]

Regardless of the lack of conclusive evidence, the use of NSI has remained part of current practice. Every
health care provider, no matter what their specialty is, will encounter rhinosinusitis in their patients at some
point.[3] Current practice advises that conservative treatment begins with simple measures including NSIs, but
most providers are prescribing more expensive nasal sprays and antibiotics.[4] The use of NSI could be included
as a safe and effective adjunct treatment for adult, primary care patients suffering from either ARS or CRS with
few drawbacks.[1] Technique modification and salinity adjustment can help avoid minor adverse effects, such as
a sense of discomfort and nervousness, especially the first time the treatment is used.

Also, there is evidence to support that normal saline sinus irrigations leave a very minimal residual of the saline
fluid in the sinuses, which can decrease risk of irritation or toxicity to the tissue.[23] Additionally, in patients using
NSI, fewer than 10% reported adverse effects that are self-limiting and may include sensation of ear fullness,
stinging of the nasal mucosa, and, very rarely, epistaxis.[7] No serious adverse events, however, have been

Saline Irrigations: Relief for Rhinosinusitis Symptoms? (printe... http://www.medscape.com/viewarticle/750585_print

6 of 8 4/11/12 11:08 PM



reported.[7] Spray and liquid saline are associated with similar adverse effects,[7] so an individual can select
whichever method he or she finds most comfortable.

The current evidence does not conclusively support or dismiss NSI as being an effective treatment to improve
the symptoms of acute or CRS in primary care patients. However, the potential benefits of using NSI for
rhinosinusitis seem to outweigh the risks. Therefore, until further research is conducted to refute this therapy, it
is prudent to recommend the use of NSI for treatment of both ARS and CRS.

Directions for Future Research

Future research is necessary to clearly answer the clinical question posed here. The variability of the study
designs and outcome criteria made the comprehensive review difficult to evaluate. Consistent use of
comparative interventions and outcome instruments will allow for meta-analysis of future studies that could
produce more powerful results. To disseminate valid and accurate data, the outcome evaluations must ensure
consistent reporting of results. The various "usual" treatments that undermine validity of results should be
controlled or consistently reported. NSI may be a cost-effective way to improve quality of life for patients with
CRS. Therefore, future research is necessary to validate questions that existing research has left unanswered.

Conclusion

CRS is a source of increased medical costs and decreased quality of life for many adult primary care patients
each year. Evidence-based, clinical practice guidelines include recommendations for the use of NSI as a
significant treatment component or effective adjunct therapy for CRS; however, the research reviewed did not
clearly support or refute it. Currently, saline irrigations are being used as a treatment for CRS and ARS in
primary care. Until further research is conducted to refute this practice, the treatment mode provides a safe and
economically astute alternative to the costly conventional treatments available for the advance practice nurse to
recommend as a first-line or adjunct treatment.
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