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ABSTRACT
Background

The use of nasal irrigation for the treatment of nose and sinus complaints has its foundations in yogic and homeopathic traditions.
There has been increasing use of saline irrigation, douches, sprays and rinsing as an adjunct to the medical management of chronic
rhinosinusitis. Treatment strategies often include the use of topical saline from once to more than four times a day. Considerable patient
effort is often involved. Any additional benefit has been difficult to discern from other treatments.

Objectives
To evaluate the effectiveness and safety of topical saline in the management of chronic rhinosinusitis.
Search strategy

Odur search included the Cochrane Ear, Nose and Throat Disorders Group Trials Register, the Cochrane Central Register of Controlled
Trials (CENTRAL, The Cochrane Library, Issue 4 2006), MEDLINE (1950 to 2006) and EMBASE (1974 to 2006). The date of the

last search was November 2006.
Selection criteria

Randomised controlled trials in which saline was evaluated in comparison with either no treatment, a placebo, as an adjunct to other

treatments or against treatments. The comparison of hypertonic versus isotonic solutions was also compared.
Data collection and analysis

Trials were graded for methodological quality using the Cochrane approach (modification of Chalmers 1990). Only symptom scores
from saline versus no treatment and symptom and radiological scores from the hypertonic versus isotonic group could be pooled for
statistical analysis. A narrative overview of the remaining results is presented.

Nasal saline irrigations for the symptoms of chronic rhinosinusitis (Review) 1
Copyright © 2009 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


mailto:richard@richardharvey.com.au

Main results

Eight trials were identified that satisfied the inclusion criteria. Three studies compared topical saline against no treatment, one against
placebo, one as an adjunct to and one against an intranasal steroid spray. Two studies compared different hypertonic solutions against
isotonic saline.

There is evidence that saline is beneficial in the treatment of the symptoms of chronic rhinosinusitis when used as the sole modality of
treatment. Evidence also exists in favour of saline as a treatment adjunct. No superiority was seen when saline was compared against
a reflexology ’placebo’. Saline is not as effective as an intranasal steroid. Some evidence suggests that hypertonic solutions improve

objective measures but the impact on symptoms is less clear.
Authors’ conclusions

Saline irrigations are well tolerated. Although minor side effects are common, the beneficial effect of saline appears to outweigh these
drawbacks for the majority of patients. The use of topical saline could be included as a treatment adjunct for the symptoms of chronic
thinosinusitis.

PLAIN LANGUAGE SUMMARY
Nasal irrigation with saline (salt water) for the symptoms of chronic rhinosinusitis

The use of nasal irrigation for the treatment of nose and sinus complaints has its foundations in yogic and homeopathic traditions. It is
often prescribed as an adjunct to other treatments such as intranasal steroids or antibiotics. However, there is significant effort involved
in preparing and delivering the solutions. This review summarises the evidence for the effect of saline irrigations in the management
of the symptoms of chronic rhinosinusitis. There is evidence that they relieve symptoms, help as an adjunct to treatment and are well
tolerated by the majority of patients. While there is no evidence that saline is a replacement for standard therapies, the addition of
topical nasal saline is likely to improve symptom control in patients with persistent sino-nasal disease. No recommendations can be
made regarding specific solutions, dosage or delivery. There are no significant side-effects reported in trials.

BACKGROUND

term antibiotic therapy, topical and systemic steroids, topical and

Chronic rhinosinusitis (CRS) is a common disorder with a sig-
nificant impact on the quality of life and health burden within
the adult population (Gliklich 1995). Chronic rhinosinusitis is
thought to affect between 5% and 15% of the population (Melen
1994). The diagnosis of rhinosinusitis is based on sino-nasal symp-
toms and is considered chronic when these have been present for
12 weeks or more (EPOS 2005). The recognition that rhinitis
and sinusitis coexist and are concurrent in most individuals has
allowed both these groups to evolve into the common terminol-
ogy of rhinosinusitis (EPOS 2005). It is a diagnosis that is made
by a wide variety of practitioners, including primary care physi-
cians, otolaryngologists, immunologists, allergists and respiratory
physicians. It is the principal diagnosis in nearly 2% of all pa-
tient visits to primary care (Schappert 1992). Medical therapy has
been the basis for treating chronic rhinosinusitis. Short and long-

oral decongestants, oral antihistamines, mast cell stabilisers, anti-
leukotriene agents, mucolytics, topical antibiotics, topical and sys-
temic antimycotics, proton pump inhibitors, bacterial lysates, im-
munotherapy, phytotherapy and avoidance of environmental fac-
tors have all been used in the management of chronic rhinosi-
nusitis (EPOS 2005). Surgery has an important, albeit evolving,
role in the management of chronic rhinosinusitis (Smith 2005).
Nasal irrigation is common to both modern and traditional ther-
apy regimes. Delivered by bottle, spray, pump or nebuliser, the
topical use of saline (salt water) has been included as a supplement
to most treatment protocols.

Saline irrigations and sprays are, however, frequently regarded as a
homeopathic adjunct in the treatment of sino-nasal disease. The
nature of the benefit of saline is difficult to define physiologically.
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The mechanical clearance of mucus is commonly proposed as the
sole basis of its benefit. However, there is an increasing perception
that saline has a contributory role in the resolution of inflamma-
tion and does not just relieve symptoms for mechanical reasons.
Many theories exist for the potential beneficial physiological ef-
fects of topical saline. Improvement in mucus clearance, enhanced
ciliary beat activity, removal of antigen, biofilm or inflammatory
mediators and a protective role on sino-nasal mucosa have all been

proposed.

Currently the medical literature includes recommendations for

saline in a variety of sino-nasal complaints:

o Allergic rhinitis IRMWS 1994)

e Pregnancy rhinitis (Ellegard 2006)

e Paediatric chronic sinusitis (Muntz 2004)

e Primary care recommendations (Seaton 1998)

e Sinonasal sarcoid (Long 2001)

e Wegener’s granulomatosis (Tami 2005)

e Chronic rhinosinusitis (EPOS 2005)

e DPost-operative care (Seppey 1996)

e Decontamination of radioactive material (Berger 2003)
Topical saline preparations vary from commercial single use and

multi-use products to home-made solutions. Some of the common
regimes are listed in Table 1.

Table 1. Common regimes

Study Delivery Routine %NaCl Recipe Buffered
Rombago 2002 Pot 150 ml BD 2% 1 tsp sale, 1/2 tsp Yes
baking, 1 480ml wa-
ter
Passali 2005 Atomiser 4 sprays QID 0.9% Sea water No
Tomooka 2000 Water-Pik 250 mls BD 1.6% V5 tsp salt, 250 ml No
water
Talbot 1997 Syringe/bulb 1 syringe or bulb 3% 2to 3 tspsalt, 1 tsp Yes
BD/TDS baking soda in 950
ml water
Brown 2004 Bulb syringe N/A 2.0% 950 ml boiled water No

and 1.5 tsp table salt

Nasal saline irrigations for the symptoms of chronic rhinosinusitis (Review)
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(Continued)

Table 1. Common regimes

Wormald 2006 Squeeze bottle 200 ml each BD

0.9%

1 tsp salt, 1 tsp bak- Yes
ing soda in 500 ml
boiled water

Jala Neti 12th cen- Neti pot or river

tury nostril up to 4x/day

Approx 500 ml per Adjusted to comfort

Tap water, room

Optional

temper ature

Other solutions

(1.1%) > 0.9%

EMS Dead Sea water Yes

So ubiquitous is its use, the recommendation has also been made
that saline should be used as a routine adjuvant to every treatment
of acute or chronic rhinopathy (Passali 2005).

The direct clinical effectiveness of saline in treatment protocols is
not clear. This review assesses the evidence for the clinical effec-
tiveness of topical saline therapy in the management of the symp-
toms of chronic rhinosinusitis. The primary focus of the review is
symptom relief. It includes assessment of trials where patients have
conditions that produce chronic sino-nasal symptoms, not only
those that fulfill a set of modern diagnostic criteria for chronic
rhinosinusitis.

OBJECTIVES

To evaluate the effectiveness and safety of topical saline in the
management of the symptoms of chronic rhinosinusitis.

METHODS

Criteria for considering studies for this review

Types of studies

Randomised controlled trials which fulfil the criteria outlined be-
low. Controlled clinical trials were also identified by the search.

Types of participants

Adults and children with the symptoms of chronic rhinosinusitis.
The pathologic classification of chronic rhinosinusitis is contin-
ually evolving and no attempt was made to redefine trials within
current concepts of classification systems. The review focuses on
the symptoms of persistent sino-nasal disease. This included pa-

tients suffering from rhinitis with seasonal exacerbations, perennial

rhinitis, recurrent acute sinusitis in patients with ongoing symp-
toms between exacerbations and chronic rhinosinusitis (EPOS
2005). Endoscopic and CT evidence of sinusitis was not essential
as recruitment was mainly from the primary care setting.

Types of interventions

The use of saline, as an active treatment, delivered to the nose by
any means (douche, irrigation, pulsed, spray or nebuliser) where
treatment comparison groups include:

Saline versus no saline
Saline versus ’placebo’
Standard therapy with saline versus standard therapy alone

Saline alone versus active agent

Hypertonic versus isotonic saline

The ’placebo’ for nasal saline irrigation encompassed any inter-
vention which has no known biological activity but provides a
similar level of interaction within the setting of chronic disease.
The aim of ’placebo’ in this setting is to reduce the maintenance
and performance bias of patients within trials. It is acknowledged
that blinding the patients to nasal irrigation is extremely difficult.
Standard therapy with saline versus standard therapy alone for
chronic rhinosinusitis includes any commonly used agents as out-
lined in EPOS 2005, where the addition of saline has been used
to assess directly the benefit of its addition. Trials that use saline as
a placebo for other therapies, and not for therapeutic intent, were
excluded. This was felt to be appropriate because trials that focus
on the therapeutic effect of active agents delivered in spray bot-
tles (fluticasone (Flonase®) and mometasone (Nasonex®)) have
spray volumes of only 90 to 100 microlitres. The saline placebo
sprays used in these trials have similar volumes. These were not
considered as similar comparisons to higher volume delivery of
saline often with an intended mechanical effect.

Nasal saline irrigations for the symptoms of chronic rhinosinusitis (Review) 4
Copyright © 2009 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Types of outcome measures

Primary outcomes

e Validated quality of life measures, both generic and disease
specific
e Symptom scores (visual analogue scores or Likert scores)

Secondary outcomes

o Adverse events
e Radiological scores (Lund and Mackay CT scores)
e Endoscopic scores (Lund or EPOS)

Search methods for identification of studies

Electronic searches

We searched the Cochrane Ear, Nose and Throat Disor-
ders Group Trials Register, the Cochrane Central Register of
Controlled Trials (CENTRAL, The Cochrane Library, Issue 4
2006), MEDLINE (1950 to 2006), EMBASE (1974 to 2006),
CINAHL (Cumulative Index to Nursing and Allied Health
Literature), mRCT (metaRegister of Controlled Tiials, includ-
ing www.Clinical Trials.gov), NRR (National Research Register),
LILACS, KoreaMed, IndMED, PakMediNet, Scolio, Zetoc and
IST Proceedings. The date of the last search was November 2006.
Search strategies for CENTRAL, MEDLINE, EMBASE and other
databases can be found in Appendix 1.

Searching other resources

Reference lists from identified publications were scanned to iden-
tify further trials, and authors were contacted as necessary. A for-
ward search was undertaken on the authors of the identified trials.
We assessed non-English language publications if the translated
abstract indicated that the study was a randomised controlled trial
with the focus on saline use in the management of chronic rhinos-
inusitis.

Data collection and analysis

Selection of studies

The initial search results were scanned by one author to identify
trials which loosely met the inclusion criteria. The full text articles
of all the retrieved trials of possible relevance were reviewed by
the two authors (RH and SAH) and the inclusion criteria applied
independently. Any differences in opinion about which studies to
include in the review were resolved by discussion.

Data extraction and management

Data from the studies were extracted by one author and rechecked
by the other. Data extraction was performed using standardised
forms which were structured to allow an intention-to-treat analy-
sis. Where data were missing, attempts were made to request fur-
ther information.

Assessment of risk of bias in included studies

The quality of all included trials was assessed independently by
the two authors (RH and SAH) and any differences in opinion
were resolved by discussion. A modification of the method used
by Chalmers 1990 was used. The selected studies were assessed for
the following characteristics:

1. The adequacy of the randomisation process;

2. The potential for selection bias after allocation to study group,
i.e. losses to follow up and whether analysis was by intention-to-
treat;

3. Quality of outcome assessment;

4. Blinding of the outcome assessment with the understanding
that by the nature of the intervention, when the patients were the
outcome assessors they could not be blinded to the therapy given.
Studies were graded A, B or C for their overall methodological
quality:

A: Minimisation of bias in all four categories above, i.e. adequate
randomisation; few losses to follow up and intention-to-treat anal-
ysis, high quality outcome assessment;

B: Each of the criteria in A partially met;

C: One or more of the criteria in A not met.

Study quality was not used for sensitivity analysis.

Adverse events were recorded in table form. This information was
taken into consideration when writing the discussion. Further in-
formation on adverse events is presented in Table 2.

Nasal saline irrigations for the symptoms of chronic rhinosinusitis (Review) 5
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Table 2. Adverse reactions reported in trials

Study n

Delivery

Adverse rates

Commonest com-
plaint

Withdrawal rate

Comment

Bachmann 2000 40

Hypertonic (1.1%
EMS) versus iso-

Not declared

Rhinitis symptoms
and nasal obstruc-

10%

tonic saline tion
Cordray 2005 15  Hypertonic (Dead 9.5% (details not Not declared 24% (6/21) 29% attrition only
Sea) versus isotonic  given) one disqualified
saline versus steroid
Garavello 20052 44  Hypertonic  (3%) Not declared Not declared 0%
via spray versus no
saline
Garavello 2003 20 Hypertonic  (3%) Not declared Not declared 0%
via 5 mlsyringe ver-
sus no saline
Heatley 2001 150 Hypertonic (2.7%) Not declared Not declared 15% 70%+ Patients
via pot versus bulb would recommend
versus reflexology irrigation - no dif-
ference on delivery
Rabago 2002 76  2%bufferedviapot 23% (in treatment Burning, irritation, 12% in treatment 4 (9%) modified

VErsus no treatment

group)

tear-
ing, nose bleeds,
headache, drainage

4% in control

the irrigation

Rogkakou 2005 14 Cetirizine  versus Not declared Not declared 0%
cetirizine and saline
(Iperclean > 0.9%)

Shoseyov 1998 34 Hypertonic (3.5%) 12% (4/34) Hyper- Nasal burning sen- 12% 3/4 ADRsin hyper-
versus isotonic tonic (3/18) Iso- sation tonic group
saline drops tonic (1/16)

Adam 1998 143  Hypertonic (3.0%) 32% versus 13% Nasal burning and 17% for hypertonic 44% and
versus nasal ’burning’ irri- nausea 6% for isotonic 47% would not use
isotonic saline ver- tation (P < 0.05) spray again
sus control 21% versus 36%

nasal dryness

Friedman 2006 57 Hypertonic (DSS) Not declared Non compliance 26% (15/57)
versus 1.8% saline reported

Holmstrom 45 0.9% spray 7% (3/45) Rhini- Not declared 83% wanted to

1997 tis symptoms, epis- continue post three

taxis, sore throat

weeks

Nasal saline irrigations for the symptoms of chronic rhinosinusitis (Review)
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Table 2. Adverse reactions reported in trials

(Continued)

Johnsen 2001

79

Nozoil versus 0.9%

buffered

8% Nozoil 5% iso-
tonic

Rhinitis  (Nozoil),
Nose bleed (iso-

tonic)

Not declared

Keerl 1998

12

Isotonic saline via
Rhinomer force

9%

Keerl 1997

180

Ems versus isotonic

saline douches

15.3%

46/180 did not
complete question-

naire

Michel 2005

66

Ems spray
Versus OoXymetazo-

line 0.05%

0% Not declared

Not declared

Passali 2005

200

0.9% with atomiser

versus syringe

Not declared Not declared

Not declared

Rabone 1999

46

Saline versus no

saline via pot

Not declared Problems with

techniques and

mixing fluid noted

22% 44% using at one

year

Scheithauer
2006

50

Spray ver-
sus hand irrigation

with saline

16% Acceptance  better

in spray group

Seppey 1996

Sea water spray ver-
sus iodine bromide

spray

7% (2/28)

Sea water subjec-
tively preferred

Taccariello 1999

41

Sea water spray ver-
sus al-
kaline Douche ver-
sus no saline CRS
treatment

Not declared Not declared

3/6
group

in treatment

12% (6/49)

Tano 2004

108

0.9% saline spray
Vversus no treatment

Not declared Not declared

36% Only 60% compli-

ance for most

Tomooka 2000

211

Hypertonic irriga-
tion

24% Nasal

irritation, nasal dis-
comfort, otalgia, or
pooling of saline in
paranasal

sinuses with subse-

quent drainage

54% (114/211)

Nasal saline irrigations for the symptoms of chronic rhinosinusitis (Review)
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Table 2. Adverse reactions reported in trials  (Continued)

Wendeler 1997

38 Ems water versus
water

Oritis
dia in controls and

me-

study discontinued

Data synthesis

We attempted to analyse data by intention-to-treat. If data were
comparable and of sufficient quality, an attempt was made to com-
bine these to give a summary measure of effect. Standard mean
differences (SMD) were obtained from the reported results in or-
der to compare trials using outcome tools of different scales. Some
of the raw data was extracted from graphs and tables. Some of the
standard deviation (SD) results for the mean changes were derived
or imputed from the confidence intervals or from SDs from the
individual patient groups.

RESULTS

Description of studies

See: Characteristics of included studies; Characteristics of excluded
studies.

Of the 2162 abstracts retrieved from our searches, the majority
did not focus on the use of saline in treatment or were in vitro
studies. Sixty-four clinical trials were identified from the search.
One of these contained duplicate data along with observational
follow up from a previous trial (Rabago 2005a; Rabago 2002).
Seventeen of these studies were neither randomised nor con-
trolled (Georgitis 1993; Georgitis 1994; Grossan 1974a; Grossan
1974b; Grossan 1974c; Keerl 1997; Keerl 1998; Kozlov 1997;

Krayenbuhl 1995; Levine 2006; Muller-Sacks 1998; Neher 2005;
Nuutinen 1986; Pagani 2001; Rabago 2005a; Shilenkova 1995;
Traissac 1999). There were non-rhinologic controls in one study
(Tomooka 2000). Case-control was employed in one study (
Taccariello 1999). Acute upper respiratory tract symptom, post-
operative care or other forms of rhinitis were the focus of 15 tri-
als (Adam 1998; Holmstrom 1997; Johnsen 2001; Mack-Graesle
2004; Michel 2005; Pal’chun 2004; Passali 2005; Pigret 1996;
Pinto 2006; Rabone 1999; Scheithauer 2006; Seppey 1996; Tano
2004; Unal 2001; Wiikmann 1996). The interventions (15) or
primary outcomes (2) were not met in a further 17 studies (
Barbieri 2002; Friedman 2006; Hartog 1996; Hartog 1997a;
Hartog 1997b; Johannssen 1996; LaForce 2004; Liu 2000; Mora
2002; Passali 2003; Polasek 1987; Pynnonen 2006; Rabago 2006;
Shaikh 1995; Shaikh 1996; Subiza 1999; Wendeler 1997). Repeti-
tion of data was present in five studies (Angrisano 2003; Garavello
2005b; Heatley 2000; Seaton 1998; Slawson 1998).

The remaining eight trials satisfied the inclusion criteria (
Bachmann 2000; Cordray 2005; Garavello 2003; Garavello
2005b; Heatley 2001; Rabago 2002; Rogkakou 2005; Shoseyov
1998). The methods, participants, interventions and outcomes of
the included studies are listed in the table of ’Characteristics of
Included Studies’. There were a wide range of delivery techniques
and solutions used in these studies and the duration of treatment
varied between seven days and six months. It was not always pos-
sible to determine accurately the volume of saline given.

A flow chart of study retrieval and selection is provided in Figure
1.

Nasal saline irrigations for the symptoms of chronic rhinosinusitis (Review) 8
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Figure 1.

Papers retrieved from electronic search
n=2162
(Medline = 1158, Embase = 760, Other = 244)

titles and abstracts:
n=2009

v

l Citations excluded after screening of

Articles relevant to scope of project
n=153

Studies of the physiological effect,
delivery or safety. Including articles
found from bibliographical search.
n=38%9

«—
v

Critical assessment of clinical trials n= 64

Articles excluded: n=56

Not randomisedn =2

Not controlledn=17

- Participants not appropriate (viral,
acute or post-FESS)n=15
Intervention not appropriate (iodine
water, nozoil)n=15

Not arelevant clinical outcomen=2
Repeat datan=35

Studies included in systematic review for CRS
n=38
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Studies are divided into five types for ease of comparison:
A: Comparison of saline versus no treatment;
B: Comparison of saline versus "placebo’;
C: Standard therapy with saline versus standard therapy alone;
D: Saline alone versus active agent;
E: Hypertonic versus isotonic saline.
A: Comparison of saline versus no treatment

Garavello 2003

This randomised controlled trial sought to evaluate the change in
symptom scores of children with rhinitis by the use of saline irri-
gation. Twenty children from a rhinological service in secondary
care in Italy were divided into a saline treatment group and a con-
trol group. No other active treatments were included in the study
protocol. However, patients were allowed to use antihistamines
as required and record their use in a diary. A 3.0% hypertonic
saline solution was delivered by syringe with a volume of 2.5 cc to
each nose three times a day. The control group received no top-
ical solution. The patients and parents recorded daily symptom
scores. A mean daily symptom score was developed along with
antihistamine use. No other validated questionnaire or objective
outcome was used. No patients were lost to follow up.

Garavello 2005b

This randomised trial of children with rhinoconjunctivitis symp-
toms for at least one year assessed the effect of topical saline to treat
both nasal and ocular symptoms. Forty-four children (<16 years)
were recruited from secondary care and divided into two groups.
One group of twenty-two patients received 3.0% saline via a nasal
atomiser spray with three sprays (150 ul) per nostril, three times a
day. The control group received no topical treatment. Treatment
lasted seven weeks. Antihistamine use was allowed as required and
recorded in a diary. The outcome measures were daily symptom
scores, antihistamine use and adverse events. Four patients (two
from each group) did not complete the study either declining to
continue or being lost to follow up.

Rabago 2002

Seventy-six adults with the symptoms of chronic sinusitis or re-
current acute sinusitis were recruited mainly from primary care
(70 patients). The remaining six patients were from secondary
care. The participants were divided in a 2:1 block randomisation.
One group (n = 52)) received 2.0% buffered saline delivered via
SinuCleanse® Nasal Cup. The treatment consisted of 150 ml per
nostril daily for six months. The remaining control group (n = 24)
received no topical treatment. No other therapy was part of the
treatment protocol. The primary outcomes were Quality of Life
scores from Short Form 12 (SF-12) and Rhinosinusitis Disability
Index (RSDI) along with a single-item symptoms severity assess-
ment (SIA). Antibiotic use, compliance and adverse events were
also recorded. Six treatment patients and one control patient did
not complete the trial.

B: Comparison of saline versus ’placebo’

Heatley 2001

This randomised controlled trial sought to determine the effect
of saline delivered by different techniques and ’placebo’ on the
Quality of Life scores of chronic sinusitis patients. One hundred
and fifty people from primary care in the USA were divided ran-
domly into three groups for comparison. Group 1 (n = 50) were
given nasal irrigation with a bulb syringe, Group 2 used nasal ir-
rigation via an irrigation pot and Group 3 were given reflexol-
ogy as a 'placebo’. Participants used 2.7% saline solutions used in
unspecified volumes daily for two weeks. Quality of Life scores
from Short Form 36 (SF36) and Rhinosinusitis Outcomes Mea-
sure (RSOM31) questionnaires were used as primary endpoints.
Medication use was also recorded in diaries. There was an 85%
completion rate with attrition numbers of 7, 11 and 4 within
groups 1, 2 and 3 respectively.

C: Standard therapy with saline versus standard therapy alone
Rogkakou 2005

A randomised controlled trial of adults with chronic rhinitis to
assess the effect of saline added to antihistamine therapy. Fourteen
patients were randomised to two groups. One group (n = 7) re-
ceived cetrizine 10 mg daily with saline spray for four weeks. The
other group (n = 7) received cetrizine only with no local therapy.
The background of the patients was not specified but both groups
had similar characteristics. Unspecified volume of Iperclean® hy-
pertonic saline spray was delivered four times a day. The outcomes
measured included day and night symptom scores, Rhinasthma®
questionnaire and acoustic rhinometry.

D: Saline alone versus active agent

Cordray 2005

Twenty-one adult patients from primary care in the United States
were recruited to assess the effect of hypertonic saline spray ver-
sus triamcinolone versus isotonic saline spray. All participants had
persistent nasal symptoms of rhinitis. The patients were randomly
divided into three groups within a single blinded study design. No
other treatment was allowed during the treatment period of seven
days. Of the original 21 patients, only 15 completed the study.
This represented five within each group. Two patients withdrew
because of adverse reactions, two were lost to follow up and one
for antihistamine use. The details of which groups the losses came
from were not included in the publication. The Rhinoconjunc-
tivitis Quality of Life Questionnaire (RQLQ) was the primary
endpoint.

E: Hypertonic versus isotonic saline

Bachmann 2000

Forty adult patients attending a secondary centre in Germany
participated in the trial. Inclusion criteria included presence of
symptoms for six months and no use of nasal sprays. All patients
were randomly divided into two groups, one receiving hypertonic
Ems saline (from mineral springs Bad Ems, Germany) and the
other isotonic saline. Double blinding was obtained for patients
and physicians. Both groups used a Rhinocare® irrigator with 200
ml of solution twice a day for one week. Four patients withdrew
from the study (one from Ems group and three from the isotonic
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group). Only one patient withdrew because of an adverse event.
The group from which they were randomised was not declared.
The outcomes included symptom, endoscopic and radiological
scores, mucociliary clearance, rhinomanometry and olfactometry
scores.

Shoseyov 1998

Paediatric patients from an Israeli hospital contributed to this
study. Thirty-four children from three to 16 years were recruited.
It is not clear if they all came from secondary care. They were ran-
domised to two groups receiving 10 drops (1 ml) of either 3.5% or
isotonic saline three times a day for four weeks. The trial used "10
drops (or approximately 1 ml) three times a day’ in children. This
still represents a 15 to 30 magnitude of volume that is delivered
to nose if compared to a normal child nasal drug dosage of one
spray per nostril per day. Based on this calculation we felt that this
was still appropriate for inclusion. Four patients withdrew (three
hypertonic, one isotonic) due to nasal burning sensations. Despite
similar pre-treatment characteristics, adequate randomisation is
unlikely with equal numbers in each group despite uneven attri-
tion. Primary outcomes were symptom and radiological scores.

Parents were used to record some of the symptom data.
Risk of bias in included studies

All randomised controlled trials were subjected to a critical re-
view of their methodology by the two authors and were graded for
their overall methodological quality according to the stated cri-
teria. Methodological quality varied between studies with scores
of included studies being either A (one trial), B (five trials) or
C (two trials). Although all were randomised trial designs, only
four described adequate randomisation and concealment proce-
dures (Rabago 2002; Garavello 2003; Garavello 2005b; Rogkakou
2005).

Baseline comparative data were given in all studies. However,
there was a substantial pre-treatment difference in the group from
Cordray 2005. The control, or saline group, had a Rhinoconjunc-
tivitis Quality of Life Questionnaire score of 2.60 compared to
3.38 and 3.24 in the hypertonic and corticosteroid groups respec-
tively. No statistical assessment was made. No other study demon-
strated significant differences between baseline groups.

Attrition was significant, with the following failure to complete
numbers: Cordray 2005 29% (6 of 21); Heatley 2001 15% (22
of 150); Bachmann 2000 10% (4 of 40); Rabago 2002 9% (7
of 76); Shoseyov 1998 12% (4 of 34) and Garavello 2005b 3%
(1 of 40). Garavello 2003 had no losses and Rogkakou 2005 did
not comment. Discussion or tabulated data on patients who did
not complete were available in all trials. However, statistical as-
sessment was only discussed in Rabago 2002 and an intention-to-
treat analysis was not undertaken in any study.

Four trials used validated questionnaire data in their assessment:
Rogkakou 2005 (Rhinasthma); Cordray 2005 (Rhinoconjunc-
tivitis Quality of Life Questionnaire); Heatley 2001 (RSOM31,
SNOT 20 and SF36); Rabago 2002 (RSDI and SF12). The SF-

36 data was used in Heatley 2001 for baseline assessment but
no further post intervention SF36 data was provided. Blinding
was not addressed in four trials (Rogkakou 2005; Garavello 2003;
Garavello 2005b; Heatley 2001). Although inherently difficult to
blind patients to interventions, such as nasal irrigation, Rabago
2002 had used investigator blinding combined with blinding of
patients to previous data to minimise bias. Single-blinded struc-
ture was similarly used in Cordray 2005. Double blinding was
achieved in both studies investigating hypertonic versus isotonic
solutions (Bachmann 2000; Shoseyov 1998).

Only the hypertonic versus isotonic saline studies addressed sec-
ondary outcome measures or objective surrogates for rhinosinusi-
tis.

Effects of interventions

There was significant variability in the tools used for outcome as-
sessment. No trial centres used the same questionnaire or symptom
scale. Heterogeneity also existed between participants with some
classified as chronic rhinosinusitis and others as perennial allergic
rhinosinusitis or recurrent sinusitis but with persistent symptoms.
Data on total numbers demonstrating improvement were not
available from the information published. An attempt was made
to assess the standardised mean difference of the different outcome
measures for intra group comparison. Only symptom scores from
Group A (saline versus no treatment) and symptom and radiolog-
ical scores from Group E (hypertonic versus isotonic group) could
be pooled for analysis. Any other meta-analysis was either impos-
sible or not considered appropriate because of the heterogeneity of
the treatments, treatment amounts and durations, trial procedures
and scoring systems. A narrative overview of the remaining results
is therefore presented. The pooled results for groups A and E are
presented in the tables of ’Comparisons and data’.

A: Comparison of saline versus no treatment

Summary

Saline better than no treatment for improving symptoms and dis-
ease specific quality of life scores.

Symptom scores: combined SMD 1.42 (1.01 to 1.84). with an
overall effect P < 0.00001. The I? = 86.7% suggesting heterogene-
ity.

Disease specific quality of life: SMD 1.36 (0.80 to 1.91) with an
overall effect P < 0.00001.

General quality of life: SMD 0.47 (-0.04 to 0.97) with overall
effect P = 0.07.

Rabago 2002

Primary outcome measure

The saline group demonstrated improved Rhinosinusitis Disabil-
ity Index (RSDI) and Single-item Symptom Severity Index As-
sessment (SIA) scores compared to controls. Six-month RSDI im-
provement was 24.7% (-14.4) and SIA of 41% (-1.6). These were
statistically significant and above the proposed minimally impor-

tant clinical difference for the RSDI. The SF12 did not show a
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statistically significant improvement.

Garavello 2003

Primary outcome measure

The combined symptom scores did not show a significant im-
provement at six weeks. There were statistically significant im-
provements at 3, 4 and 5 weeks in favour of the saline group but
not at the completion of study.

Garavello 2005b

Primary outcome measure

The combined occulo-nasal symptom score was better during the
pollen season in the saline group at the completion of study. The
control group had mean symptom scores of (0 to 16) 10.25 com-
pared to 3.75 in the saline patients at the end of the study. This
was a significant outcome favouring the saline group.

The pooled results for group A are presented in the tables of ’Com-
parisons and data’.

B: Comparison of saline versus ’placebo’

Summary

Saline did not improve disease specific quality of life scores over a
reflexology control.

Disease specific quality of life: SMD -0.53 (-0.96 to -0.11) with
an overall effect P = 0.01 for bulb and SMD -24 (-43.93 to -4.07)
with and overall effect P = 0.02 for pot.

Heatley 2001

Primary outcome measure

All groups (pot, bulb and reflexology) had improvements on
RSOM31 and SNOT20 scores. The mean improvements were
25.5%, 20.4% and 35.1% in the groups 1, 2 and 3 respectively.
Percentages of individuals improved were 72%, 74% and 78%.
There was no significant difference between groups and control.
Inter-group assessment was not provided. Our analysis of the mean
change and imputed SD of mean change suggested there may have
been an outcome in favour of the control group. The ’placebo’
group was as efficacious as both saline uses. SF-36 analysis was
omitted from the post-intervention results.

C: Standard therapy with saline versus standard therapy alone
Summary

Saline improves disease specific quality of life scores as an addition
to oral antihistamine therapy.

Rogkakou 2005

Primary outcome measure

The Rhinasthma questionnaire showed a 92.4% and 86% im-
provement on the upper airway and global indices respectively.
These outcomes showed a significant effect (upper airway P = 0.02,
global P = 0.001) favouring the combined saline therapy group.
Standard deviations were not available for independent analysis.
D: Saline alone versus active agent

Summary
Isotonic or hypertonic saline did not improve disease specific qual-
ity of life scores over intra-nasal steroid.

Disease specific quality of life: SMD -3.29 (-5.51 to -1.06) with
an overall effect P = 0.004 for isotonic solutions and SMD -2.88
(-4.92 to -0.84) with an overall effect P = 0.006 for hypertonic
saline.

Cordray 2005

Primary outcome measure

The Rhinoconjunctivitis Quality of Life Questionnaire improve-
ments were 68.2%, 40.2% and 6.2% for the corticosteroid, hyper-
tonic (Dead Sea) saline and isotonic saline groups. The isotonic
improvement was not statistically significant. The other interven-
tions demonstrated a significant improvement . The study was not
powered sufficiently to compare Dead Sea salt with corticosteroid.
The three-way comparison also showed a treatment effect favour-
ing hypertonic compared to isotonic saline. This result is included
in the pooled analysis for Group E.

E. Hypertonic versus isotonic solutions

Summary

No difference was found in comparison of isotonic to hypertonic
saline.

Symptom scores: SMD 0.34 (-0.11 to 0.80) with an overall effect
P=0.14. I = 51.2%.

Radiology scores: SMD 0.39 (-0.20 to 0.97) with an overall effect
P = 0.19. I? = 97.6% suggesting heterogeneity.

Bachmann 2000

Primary outcome measure

There was no significant difference between symptom scores from
each group. Both improved relative to baseline. The mean symp-
toms score change was 0.6 and 0.7 for the isotonic saline and hy-
pertonic (Ems) group respectively (scale 1 to 6). The Student’s t
test P value was > 0.05.

Secondary outcome measure

Endoscopic or radiological scores did not differ between the two
groups. Significant improvement was seen in all but the isotonic
secretion score and frontal radiological score. The mean endo-
scopic scores were 1.23 (redness), 1.0 (swelling) and 0.35 (secre-
tion) for the isotonic group and 1.05, 1.15 and 0.74 respectively
for the hypertonic group (scale 1 to 6). Radiological mean change
scores were 0.18 (frontal), 0.76 (maxillary) and 1.06 (ethmoid)
for the isotonic groups and 0.42, 0.63 and 0.84 respectively for
the hypertonic group (scale 1 to 6). Ethmoid and maxillary scores
had similar outcomes and were chosen for pooled analysis as these
reflected similar scoring to Shoseyov 1998.

Shoseyov 1998

Primary outcome measure

There was a significant outcome in the cough score favouring the
hypertonic group (reduction of score HS 56% versus NS 6%, P <
0.05). Other nasal symptom scores were similar.

Secondary outcome measure

Radiological scores favoured the hypertonic group (reduction in
score HS 67% versus NS 3%, P < 0.05).

The pooled results for group E are presented in the tables of ’"Com-
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parisons and data’.

Adverse events

Nasal burning, irritation and nausea were the most frequently
recorded adverse effects. No major adverse events were recorded
in the 1659 patients using isotonic or hypertonic saline from 22
trials. Wendeler 1997 used tap water and concluded early due to a
high rate of otitis media. The use of hypotonic water in the control
group was thought to be responsible. The reported adverse events
in both included and selected excluded studies are shown in Table
2.

DISCUSSION

The included studies were of modest quality and several con-
tained only small numbers of patients. Rabago 2002 provides the
strongest support for the use of saline as an adjunct to the man-
agement of the symptoms of chronic rhinosinusitis. It also has the
strongest methodology, assessment and use of validated question-
naires.

Primary care populations were the most commonly studied groups.
The majority of recommendations for saline use are likely to be
given within this group. Many of these patients will not have had
endoscopic or CT scan confirmation of their pathology. Thus the
inclusion of both chronic (perennial) allergic and chronic inflam-
matory sinus disease (EPOS 2005) was deemed practical.

The effect size (that is, the degree to which symptoms or quality
of life scores are improved) is likely to be modest. However, the
use of saline can be provided with low cost and good tolerability.
On balance it seems to be beneficial to include topical saline use

in the symptom control for persistent sino-nasal disease.

There was no evidence presented in these studies of any significant
harmful side effects of saline use. However, minor complaints and
non-compliance were reported. Nasal burning, irritation and nau-
sea were the most frequently recorded adverse effects. Even though
the highest adverse event rate was reported in Rabago 2002 (23%),
all 44 treatment group patients completing the study would rec-

ommend nasal irrigation to family and friends with sinus prob-
lems.

Heatley 2001 reported on patient opinion with saline use. Over
70% of patients reported that saline was helpful and would con-
tinue to use or would recommend the use of saline for further
symptoms. The follow-up observational study of Rabago 2005a
reported that 95% of patients would continue to use saline for
their nasal complaints. However, the majority (55%) did so inter-
mittently and reported frequencies of only 2.3 times per week.

AUTHORS’ CONCLUSIONS

Implications for practice

The beneficial effect of saline appears to outweigh the drawbacks
for the majority of patients. Topical saline could be included as a
treatment adjunct for managing the symptoms of chronic rhinos-
inusitis and conditions producing chronic sino-nasal symptoms.
The is no evidence that saline is more effective than active agents.
There is evidence that hypertonic solutions improve mucociliary
clearance (Talbot 1997; Bachmann 2000) . The effect on symp-
toms is less evident. There may be some added clinical benefit but
it is balanced against patient tolerance. No information can be
provided regarding the delivery type, dosage frequency or volume.

Implications for research

There is tremendous variability in the tools used for outcome as-
sessment in rhinosinusitis. Epistemological work into the most
commonly used and appropriate outcome measures is required.
The dissemination of this knowledge will encourage their use in
trials and allow comparison between studies. Validated and ac-
curate patient centred outcome tools should always be preferred
over ad hoc or customised questionnaires. Examples of these ques-
tionnaires include SNOT20, CSS and SF-36. Recently published
guidelines (Meltzer 2006) provide a framework for making assess-
ments in future studies. A review of evidence for the physiologi-
cal impact of saline that might explain the beneficial effect, most
appropriate delivery technique, tonicity, frequency and volume of
topical nasal saline is also required.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies /[ordered by study ID]

Bachmann 2000
Methods RCT
Participants Setting: Not declared
Country: Germany
Mean Age: 43 years
% Female: 33%
Duration: 7 days
Number randomised: 40
Interventions Hypertonic ’Ems’ versus isotonic saline irrigation
Outcomes Symptom, endoscopic and radiological scores
SCT, Rhinomanometry
Olfactometry
Notes Quality Score: B
Risk of bias
Item Authors’ judgement Description

Allocation concealment?  Unclear B - Unclear
Cordray 2005
Methods RCT
Participants Setting: Primary care
Country: US
Mean Age: 35 years
% Female: 80%
Duration: 7 days
Number randomised: 15
Interventions Hypertonic spray versus isotonic spray versus aqueous triamcinolone spray
Outcomes RQLQ
Notes Quality Score: C
Risk of bias
Item Authors’ judgement Description
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Cordray 2005  (Continued)

Allocation concealment?  Unclear B - Unclear
Garavello 2003
Methods RCT
Participants Setting: Secondary care
Country: Italy
Mean Age: 6 to 12 years
% Female: 60%
Duration: 6 weeks
Number randomised: 20
Interventions Hypertonic saline via syringe versus no saline
Outcomes Patient and parent recorded symptom scores
Notes Quality Score: B
Risk of bias
Item Authors’ judgement Description

Allocation concealment?  Yes A - Adequate
Garavello 2005a
Methods RCT
Participants Setting: Secondary care
Country: Italy
Mean Age: 9 years
% Female: 63%
Duration: 7 weeks
Number randomised: 40
Interventions Hypertonic saline via atomiser versus no saline
Outcomes Patient and parent recorded symptom scores
Notes Quality Score: B
Risk of bias
Item Authors’ judgement Description
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Garavello 2005a  (Continued)

Allocation concealment?  Yes A - Adequate
Heatley 2001
Methods RCT
Participants Setting: Primary care
Country: US
Mean Age: 49 years
% Female: 62%
Duration: 14 days
Number randomised: 150
Interventions Bulb syringe versus Neti Pot versus reflexology
Outcomes RSOM31; SE-36
Notes Quality Score: B
Risk of bias
Item Authors’ judgement Description

Allocation concealment?  Unclear B - Unclear
Rabago 2002
Methods RCT
Participants Setting: Primary and secondary care
Country: US
Mean Age: 42 years
% Female: 72%
Duration: 6 months
Number randomised: 76
Interventions Hypertonic saline with SinuCleanse nasal cup versus no saline
Outcomes SF-12; RSDI; SIA
Notes Quality Score: A
Risk of bias
Item Authors’ judgement  Description
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Rabago 2002  (Continued)

Allocation concealment?  Yes A - Adequate
Rogkakou 2005
Methods RCT
Participants Setting: Not disclosed
Country: Italy
Mean Age: 32 years
% Female: 57%
Duration: 4 weeks
Number randomised: 14
Interventions Cetirizine versus Cetrizine with hypertonic saline spray
Outcomes Rhinasthma questionaire
Symptom scores
Notes Quality Score: B
Risk of bias
Item Authors’ judgement  Description

Allocation concealment?  Yes A - Adequate
Shoseyov 1998
Methods RCT
Participants Setting: Not disclosed
Country: Israel
Mean Age: 9 years
% Female: 43%
Duration: 4 weeks
Number randomised: 34
Interventions Hypertonic (3.5%) versus isotonic saline drops
Outcomes Symptom scores
Plain X-ray radiological scores
Notes Quality Score: C
Risk of bias
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Shoseyov 1998  (Continued)

Item Authors’ judgement Description

Allocation concealment?  Unclear B - Unclear
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Characteristics of excluded studies /[ordered by study ID]

Adam 1998

ALLOCATION

Randomised, blinded

PARTICIPANTS (excluded)

143 adults with viral upper respiratory tract infection
INTERVENTIONS (excluded)

Isotonic versus hypertonic saline spray versus no saline
OUTCOMES

Nasal symptom scores

Angrisano 2003

ALLOCATION

Randomised, blinded (potentially part of (Garavello, Sordo et al. 2005))
PARTICIPANTS

20 children with chronic rhinitis

INTERVENTIONS (excluded)

Hypertonic saline spray versus no saline

OUTCOMES

Nasal symptom scores antihistamine use

Barbieri 2002

ALLOCATION

Randomised, blinded
PARTICIPANTS

80 adults with chronic rhinitis
INTERVENTIONS (excluded)
Iodine bromide versus Nozoil drops
OUTCOMES

Symptom scores, IgA,M,G, endoscopic score, thinomanometry, SCT

Friedman 2006

ALLOCATION

Randomised, blinded

PARTICIPANTS

57 adults with chronic rhinosinusitis

INTERVENTIONS (excluded)

Hypertonic saline (Dead Sea) irrigation versus isotonic saline
OUTCOMES

Symptom scores, RQLQ

Garavello 2005b See Garavello 2005a

Georgitis 1993 ALLOCATION
Non-randomised, cross-over
PARTICIPANTS

30 adults with chronic rhinitis

INTERVENTIONS (excluded)

Heated water vapour nebulised versus vapour versus nasal water irrigation
OUTCOMES

Symptom score

Nasal airflow
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(Continued)

Georgitis 1994

ALLOCATION

Non-randomised, cross-over

PARTICIPANTS

30 adults with chronic rhinitis

INTERVENTIONS (excluded)

Heated water vapour nebulised versus vapour versus nasal water irrigation
OUTCOMES (excluded)

Histamine, prostaglandin D2, and leukotriene C4

Grossan 1974a

ALLOCATION (excluded)
Not a trial - clinical note and case reports. Informal case series.
PARTICIPANTS

Children with rhinosinusitis

Grossan 1974b

ALLOCATION (excluded)
Not a trial - clinical note and case reports. Informal case series.
PARTICIPANTS

Children with rhinosinusitis

Grossan 1974c

ALLOCATION (excluded)
Not a trial - clinical note and case reports. Informal case series.
PARTICIPANTS

Children with rhinosinusitis

Hartog 1996

ALLOCATION

Randomised, blinded
PARTICIPANTS

30 adults with chronic rhinosinusitis
INTERVENTIONS (excluded)

Antrostomy irrigation - not a study of saline irrigations

Hartog 1997a

ALLOCATION

Randomised, blinded
PARTICIPANTS

30 adults with chronic rhinosinusitis
INTERVENTIONS (excluded)

Antrostomy irrigation - not a study of saline irrigations

Hartog 1997b

ALLOCATION

Randomised, blinded
PARTICIPANTS

30 adults with chronic rhinosinusitis
INTERVENTIONS (excluded)

Antrostomy irrigation - not a study of saline irrigations

Heatley 2000

See Heatley 2001
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(Continued)

Holmstrom 1997

ALLOCATION (excluded)
Case series
PARTICIPANTS

45 adults with chronic rhinitis (occupational)
INTERVENTIONS
Isotonic saline
OUTCOMES

Symptom scores
Symptoms

NPIF

SCT

Johannssen 1996

ALLOCATION (excluded)
Prospective cohort
PARTICIPANTS (excluded)
36 adults post-FESS
INTERVENTIONS (excluded)

Hypertonic (Ems salt) container douche versus hand douche

OUTCOMES (excluded)
Microbiological swabs
Endoscopic wound score

Johnsen 2001

ALLOCATION

Randomised, cross-over

PARTICIPANTS (excluded)

79 adults with nasal mucosa dryness
INTERVENTIONS (excluded)

Nozoil (pure sesame oil) versus isotonic saline
OUTCOMES

Symptom scores

Keerl 1997

ALLOCATION (excluded)
Case series

PARTICIPANTS

12 adults with chronic rhinitis
INTERVENTIONS

Isotonic saline

OUTCOMES

Symptom scores, SCT, acceptance questionnaire

Keerl 1998

ALLOCATION (excluded)

Retrospective cohort

PARTICIPANTS (excluded)

180 adults post-FESS

INTERVENTIONS (excluded)

Hypertonic (Ems) saline douche versus isotonic saline
OUTCOMES

Performance, effectiveness and acceptance questionnaire
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(Continued)

Kozlov 1997

ALLOCATION (excluded)
Case series

PARTICIPANTS

6 adults with chronic rhinitis
INTERVENTIONS (excluded)
Sinus catheter RMNK-5

Krayenbuhl 1995

ALLOCATION (excluded)
Case series
PARTICIPANTS (excluded)
Adults post-FESS
INTERVENTIONS

Rhinomer Force 3

LaForce 2004

ALLOCATION

Randomised, blinded
PARTICIPANTS

344 adults with chronic rhinitis
INTERVENTIONS (excluded)

Azelastine spray (AS) versus AS plus fexofenadine versus saline spray and placebo (saline not used as therapy)

OUTCOMES

Symptom scores

Levine 2006

ALLOCATION (excluded)

Case series

PARTICIPANTS

31 adults with chronic rhinosinusitis
INTERVENTIONS (excluded)
Dead Sea salt

OUTCOMES

CSS and SF36

Liu 2000

INTERVENTIONS (excluded)
Rhinitis Spray (RS) - Not a saline nasal spray

Mack-Graesle 2004

PARTICIPANTS (excluded)

Common cold

Michel 2005

ALLOCATION

Randomised, blinded

PARTICIPANTS (excluded)

66 children with viral/acute rhinosinusitis
INTERVENTIONS (excluded)

Hypertonic (Ems) saline versus oxymetazoline 0.05%
OUTCOMES

Symptom scores, rhinoscopy, otoscopy, audiometry
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(Continued)

Mora 2002 ALLOCATION
Randomised, blinded
PARTICIPANTS
50 adults with chronic rhinitis
INTERVENTIONS (excluded)

Sulphurea water versus water

Muller-Sacks 1998  ALLOCATION (excluded)
Case series
PARTICIPANTS
Adults with chronic rhinitis
INTERVENTIONS

Sea salt aqueous spray

Neher 2005 ALLOCATION (excluded)
Case series
PARTICIPANTS
12 adults with chronic rhinosinusitis
INTERVENTIONS (excluded)
N-Chlorotaurine 1% via YAMIK

Nuutinen 1986 ALLOCATION (excluded)
Case series
PARTICIPANTS
93 adults with chronic rhinitis/rhinosinusitis
INTERVENTIONS

Isotonic saline

Pagani 2001 ALLOCATION (excluded)
Case series
PARTICIPANTS
Children with chronic rhinitis
INTERVENTIONS (excluded)
Hypertonic (2%) saline

Pal’chun 2004 ALLOCATION
Randomised, blinded
PARTICIPANTS (excluded)
Adults post-FESS
INTERVENTIONS (excluded)
Physiomer spray

Passali 2003 ALLOCATION
Randomised, blinded
PARTICIPANTS
50 adults with chronic rhinitis
INTERVENTIONS (excluded)
Santissima water versus isotonic spray

OUTCOMES

Nasal saline irrigations for the symptoms of chronic rhinosinusitis (Review)
Copyright © 2009 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



(Continued)

Symptom score
Examination score
SCT

Rhinometry
Audiometry

Passali 2005

ALLOCATION

Randomised, blinded

PARTICIPANTS (excluded)

200 adults with viral acute rhinosinusitis
INTERVENTIONS (excluded)
Isotonic spray versus atomiser
OUTCOMES (excluded)

Rhinometry and SCT

Pigret 1996

ALLOCATION

Randomised, blinded

PARTICIPANTS (excluded)

20 adults post-FESS

INTERVENTIONS (excluded)

Antiseptic plus mucolytic versus sea water spray
OUTCOMES

Symptom scores

Crust weight

Pinto 2006

ALLOCATION

Randomised, blinded

PARTICIPANTS (excluded)

50 adults post-FESS

INTERVENTIONS

Hypertonic versus isotonic versus no saline
OUTCOMES

Symptom scores

Pain medication

Polasek 1987

ALLOCATION

Randomised cross-over
PARTICIPANTS

Adults with chronic rhinitis
INTERVENTIONS (excluded)

Iodine bromide water (Prorhinel)versus no treatment

Pynnonen 2006

ALLOCATION

Randomised, blinded

PARTICIPANTS

150 adults with chronic rhinitis and rhinosinusitis
INTERVENTIONS (excluded)

Nasal spray versus irrigation

OUTCOMES

Nasal saline irrigations for the symptoms of chronic rhinosinusitis (Review)

Copyright © 2009 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

28



(Continued)

SNOT-20 and medication use

Rabago 2005a ALLOCATION (excluded)
Case series
PARTICIPANTS
Follow-up observational study from Rabago 2002
INTERVENTIONS
Hypertonic (2%) saline
OUTCOMES

Symptom scores, usage patterns

Rabago 2006 ALLOCATION (excluded)
Case series
PARTICIPANTS
Adults with chronic rhinosinusitis
INTERVENTIONS
Hypertonic (2%) saline
OUTCOMES (excluded)

Qualitative research

Rabone 1999 ALLOCATION
Randomised cross-over
PARTICIPANTS (excluded)
46 adults with chronic rhinitis (occupational)
INTERVENTIONS
Isotonic saline versus no saline
OUTCOMES
Symptom scores, Quality of Life

Scheithauer 2006 ALLOCATION
Randomised, blinded
PARTICIPANTS (excluded)
50 adults post-FESS
INTERVENTIONS (excluded)
Spray versus hand irrigation with saline
OUTCOMES (excluded)

Video assessment of crust, usage questionnaire

Seaton 1998 See Shoseyov 1998

Seppey 1996 ALLOCATION
Randomised, blinded
PARTICIPANTS (excluded)
28 adults post FESS
INTERVENTIONS (excluded)
Sea water spray versus iodine bromide spray
OUTCOMES
Symptom scores

Endoscopic scores
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(Continued)

Shaikh 1995

ALLOCATION

Randomised, blinded
PARTICIPANTS

150 adults with chronic rhinitis
INTERVENTIONS (excluded)
1% ephedrine versus isotonic saline
OUTCOMES

Symptom scores, nasal flow

Shaikh 1996

See Shaikh 1995

Shilenkova 1995

ALLOCATION (excluded)

Case series

PARTICIPANTS

44 children with chronic rhinosinusitis
INTERVENTIONS (excluded)

Use of [aMIK irrigation

Slawson 1998

See Shoseyov 1998

Subiza 1999

ALLOCATION

Randomised, blinded
PARTICIPANTS

25 adults with chronic rhinitis
INTERVENTIONS

Isotonic saline versus no saline
OUTCOMES (excluded)
Specific systemic IgE

Taccariello 1999

ALLOCATION

Randomised, blinded

PARTICIPANTS

41 adults with chronic rhinosinusitis

INTERVENTIONS (excluded)

Sea water spray versus isotonic douche (case controlled with no saline controls)
OUTCOMES

Symptom scores, endoscopic scores, Quality of Life scores

Tano 2004

ALLOCATION

Randomised cross-over (excluded)
PARTICIPANTS

108 normal adults
INTERVENTIONS

Isotonic saline versus no saline
OUTCOMES

Symptom scores, antibiotic use
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(Continued)

Tomooka 2000 ALLOCATION (excluded)
Case series (non rhinologic controls)
PARTICIPANTS
211 adults with chronic rhinitis and rhinosinusitis
INTERVENTIONS
Hypertonic saline
OUTCOMES
Symptom scores, Quality of Well Being score

Traissac 1999 ALLOCATION (excluded)
Case series
PARTICIPANTS (excluded)
344 patients with nasal complaints and post-FESS
INTERVENTIONS

Sea water spray

Unal 2001 ALLOCATION
Randomised, blinded
PARTICIPANTS (excluded)
32 adults post septoplasty
INTERVENTIONS (excluded)
Ringers lactate versus isotonic saline
OUTCOMES (excluded)
SCT

Wendeler 1997 ALLOCATION
Randomised, blinded
PARTICIPANTS
38 adults with chronic rhinosinusitis
INTERVENTIONS (excluded)

Hypertonic (Ems) versus water (discontinued due to acute otitis media rates in water group)

Wiikmann 1996 ALLOCATION
Unobtainable
PARTICIPANTS (excluded)
Adults post-FESS
INTERVENTIONS (excluded)

Hypertonic versus isotonic saline
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DATA AND ANALYSES

Comparison 1. A: Comparison of saline versus no treatment

No. of No. of

studies participants Statistical method

Outcome or subgroup title

Effect size

1 Symptom scores 3 129 Std. Mean Difference (IV, Fixed, 95% CI)

2 Quality of Life scores (disease 1 69 Std. Mean Difference (IV, Fixed, 95% CI)
specific)

3 Quality of Life scores (general) 1 69 Std. Mean Difference (IV, Fixed, 95% CI)

1.42 [1.01, 1.84]
1.36 [0.80, 1.91]

0.47 [-0.04, 0.97]

Comparison 2. B: Comparison of saline versus ’placebo’

No. of No. of

studies participants Statistical method

Outcome or subgroup title

Effect size

1 Quality of Life scores (disease 1 89 Std. Mean Difference (IV, Fixed, 95% CI)
specific) Bulb
2 Quality of Life scores (disease 1 85 Mean Difference (IV, Fixed, 95% CI)

specific) Pot

-0.53 [-0.96, -0.11]

-24.0 [-43.93, -4.07]

Comparison 3. C: Saline versus standard therapy (intranasal steroid)

No. of No. of

studies participants Statistical method

Outcome or subgroup title

Effect size

1 Quality of Life scores (disease 1 10 Std. Mean Difference (IV, Fixed, 95% CI)
specific) Isotonic
2 Quality of Life scores (disease 1 10 Std. Mean Difference (IV, Fixed, 95% CI)

specific) Hypertonic

-3.29 [-5.51, -1.00]

-2.88 [-4.92, -0.84]
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Comparison 4. E: Hypertonic versus isotonic saline

No. of
Outcome or subgroup title

No. of

studies participants

Statistical method

Effect size

1 Symptom scores 3
2 Radiologic scores 2

80
70

Std. Mean Difference (IV, Fixed, 95% CI)
Std. Mean Difference (IV, Fixed, 95% CI)

0.34 [-0.11, 0.80]
0.39 [-0.20, 0.97]

Analysis 1.1. Comparison | A: Comparison of saline versus no treatment, Outcome | Symptom scores.

Review: Nasal saline irrigations for the symptoms of chronic rhinosinusitis

Comparison: | A: Comparison of saline versus no treatment

Outcome: | Symptom scores

Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed 95% Cl IV,Fixed,95% Cl
Garavello 2003 10 -0.5 (5.36) 10 -3(5.36) - 217 % 045 [-044, 1.34]
Garavello 2005a 20 1.5 (2.62) 20 73101 - 20.7 % 290199, 381]
Rabago 2002 46 1.6 (1.36) 23 001 (0.96) H 577 % 126072, 1.81]
Total (95% CI) 76 53 . 100.0 % 1.42 [ 1.01, 1.84 ]
Heterogeneity: Chi2 = 14.99, df = 2 (P = 0.00056); I> =87%
Test for overall effect: Z = 6.74 (P < 0.00001)
-10 5 0 5 10

Favours Control

Favours Treatment
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Analysis 1.2. Comparison | A: Comparison of saline versus n
(disease specific).

Review: Nasal saline irrigations for the symptoms of chronic rhinosinusitis

I' A: Comparison of saline versus no treatment

Comparison:

Outcome: 2 Quality of Life scores (disease specific)

o treatment, Outcome 2 Quality of Life scores

Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl
Rabago 2002 46 144 (11.53) 23 09 (4.8) = 100.0 % 1.36 [ 0.80, 1.91 ]
Total (95% CI) 46 23 * 100.0 % 1.36 [ 0.80, 1.91 ]
Heterogeneity: not applicable
Test for overall effect: Z = 4.81 (P < 0.00001)
-10 -5 0 5 10

Favours Control

Favours Treatment

Analysis 1.3. Comparison | A: Comparison of saline versus no treatment, Outcome 3 Quality of Life scores

(general).

Review: Nasal saline irrigations for the symptoms of chronic rhinosinusitis
Comparison: | A: Comparison of saline versus no treatment

Outcome: 3 Quality of Life scores (general)

Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl
Rabago 2002 46 12.7 (24.42) 23 22 (16.79) 100.0 % 047 [-0.04,097 ]
Total (95% CI) 46 23 100.0 % 0.47 [ -0.04, 0.97 ]
Heterogeneity: not applicable
Test for overall effect: Z = 1.81 (P = 0.071)
-10 -5 0 5 10

Favours Control

Favours Treatment
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Analysis 2.1. Comparison 2 B: Comparison of saline versus ’placebo’, Outcome | Quality of Life scores
(disease specific) Bulb.

Review: Nasal saline irrigations for the symptoms of chronic rhinosinusitis
Comparison: 2 B: Comparison of saline versus 'placebo’

Outcome: | Quality of Life scores (disease specific) Bulb

Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed 95% Cl IV,Fixed,95% Cl
Heatley 2001 43 38 (36.53) 46 61 (47.78) 100.0 % -053[-096,-0.11]
Total (95% CI) 43 46 ¢ 100.0 % -0.53 [ -0.96, -0.11 ]
Heterogeneity: not applicable
Test for overall effect: Z = 247 (P = 0.013)
-10 -5 0 5 10

Favours control

Favours treatment

Analysis 2.2. Comparison 2 B: Comparison of saline versus ’placebo’, Outcome 2 Quality of Life scores
(disease specific) Pot.

Review: Nasal saline irrigations for the symptoms of chronic rhinosinusitis
Comparison: 2 B: Comparison of saline versus 'placebo’

Outcome: 2 Quality of Life scores (disease specific) Pot

Study or subgroup Treatment Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl
Heatley 2001 39 37 (45.8) 46 61 (47.78) L] 100.0 % -24.00 [ -43.93, -4.07 ]
Total (95% CI) 39 46 - 100.0 % -24.00 [ -43.93, -4.07 ]
Heterogeneity: not applicable
Test for overall effect: Z = 2.36 (P = 0.018)
-100 50 0 50 100
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Analysis 3.1.

Comparison 3 C: Saline versus standard therapy (intranasal steroid), Outcome | Quality of

Life scores (disease specific) Isotonic.

Review: Nasal saline irrigations for the symptoms of chronic rhinosinusitis

Comparison:

Outcome: | Quality of Life scores (disease specific) Isotonic

3 C: Saline versus standard therapy (intranasal steroid)

Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed 95% Cl IV,Fixed,95% Cl
Cordray 2005 5 0.16 (0.73) 5 221 (0.32) - 100.0 % =329 [-5.51,-1.06 ]
Total (95% CI) 5 5 - 100.0 %  -3.29 [ -5.51, -1.06 ]
Heterogeneity: not applicable
Test for overall effect: Z = 2.89 (P = 0.0038)
10 -5 0 5 10

Favours control

Favours treatment

Analysis 3.2. Comparison 3 C: Saline versus standard therapy (intranasal steroid), Outcome 2 Quality of
Life scores (disease specific) Hypertonic.

Review: Nasal saline irrigations for the symptoms of chronic rhinosinusitis

Comparison:

Outcome:

2 Quality of Life scores (disease specific) Hypertonic

3 C: Saline versus standard therapy (intranasal steroid)

Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed 95% Cl IV,Fixed,95% Cl
Cordray 2005 5 1.36 (0.2) 5 221 (0.32) L 100.0 % -2.88 [ -4.92,-0.84 ]
Total (95% CI) 5 5 - 100.0 % -2.88 [ -4.92, -0.84 ]
Heterogeneity: not applicable
Test for overall effect: Z = 2.76 (P = 0.0057)
-10 -5 5 10

Favours treatment

Favours control
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Analysis 4.1.

Review: Nasal saline irrigations for the symptoms of chronic rhinosinusitis

Comparison 4 E: Hypertonic versus isotonic saline, Outcome | Symptom scores.

Comparison: 4 E: Hypertonic versus isotonic saline

Outcome: | Symptom scores

Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed95% Cl

Bachmann 2000 20 07 (0.5) 20 0.6 (0.46) i 53.1'% 020[-042,083]
Cordray 2005 5 1.36 (0.2) 5 0.16 (0.73) - 72 % 203[034,371]
Shoseyov 1998 I5 1.26 (0.52) I5 1.13 (0.59) = 39.7% 0.23[-049,095]

Total (95% CI) 40 40 . 100.0 % 0.34 [ -0.11, 0.80 |

Heterogeneity: Chi2 = 4.12, df =2 (P = 0.13); 1> =51%

Test for overall effect: Z = 1.49 (P = 0.14)

-10 -5 0 5 10

Favours control

Favours treatment

Analysis 4.2. Comparison 4 E: Hypertonic versus isotonic saline, Outcome 2 Radiologic scores.

Review: Nasal saline irrigations for the symptoms of chronic rhinosinusitis

Comparison:

Outcome: 2 Radiologic scores

4 E: Hypertonic versus isotonic saline

Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV/Fixed,95% Cl IVFixed,95% Cl
Bachmann 2000 20 0.72 (0.73) 20 .11 (1.34) 87.0 % -035[-098,027]
Shoseyov 1998 15 54 (0.96) 15 027 (091) - 130 % 534[372,695]
Total (95% CI) 35 35 100.0 % 0.39 [ -0.20, 0.97 ]
Heterogeneity: Chi2 = 41.44, df = | (P<0.00001); I*> =98%
Test for overall effect: Z = 1.30 (P = 0.19)
-10 -5 0 5 10

Favours Control

Favours Treatment
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APPENDICES

Appendix |. Search strategies for electronic databases

CENTRAL

#1 NOSE single term (MeSH)

#2 NASAL CAVITY single term (MeSH)

#3 NASAL MUCOSA single term (MeSH)

#4 PARANASAL SINUSES single term (MeSH)

#5 PARANASAL SINUS DISEASES single term (MeSH)

#6 exp SINUSITIS single term (MeSH)

#7 exp RHINITIS single term (MeSH)

#8 NASAL POLYPS single term (MeSH)

#9 NASAL OBSTRUCTION single term (MeSH)

#10 nose OR nasal* OR sinus* OR rhinosinus* OR paranasal* OR rhinitis* OR nasosinus* OR pansinus*
#11 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10
#12 HYPERTONIC SOLUTIONS single term (MeSH)

#13 SOLUTIONS single term (MeSH)

#14 SALINE SOLUTION HYPERTONIC single term (MeSH)

#15 SODIUM CHLORIDE single term (MeSH)

#16 saline OR sodium chloride OR salt water OR hypertonic* OR isotonic*
#17 #12 OR #13 OR #14 OR #15 OR #16

#18 douch* OR spray* OR wash* OR rinse* OR rinsing OR irrigat*

#19 #17 AND #18

#20 IRRIGATION single term (MeSH)

#21 irrigation

#22 #19 OR #20 OR #21

#23 #11 AND #22

MEDLINE (OVID)

. NOSE/

. NASAL CAVITY/

. NASAL MUCOSA/

. PARANASAL SINUSES/

. PARANASAL SINUS DISEASES/

. exp SINUSITIS/

. exp RHINITIS/

. NASAL POLYPS/

. NASAL OBSTRUCTION/

10. (nose OR nasal$ OR sinus$ OR rhinosinus$ OR paranasal$ OR rhiniti$ OR nasosinus$ OR pansinus$).ti,ab.
11. OR/1-10

12. HYPERTONIC SOLUTIONS/

13. SOLUTIONS/

14. SALINE SOLUTION HYPERTONIC/

15. SODIUM CHLORIDE/

16. (saline OR sodium chloride OR salt water OR hypertonic$ OR isotonic$).ti,ab.
17. OR/12-16

18. (douch$ OR spray$ OR wash$ OR rinse$ OR rinsing OR irrigat$).ti,ab.
19. 17 and 18

20. irrigation.mp.

21.19 OR 20

22.11 and 21

EMBASE (OVID)

1. NOSE/

O N O\ N W N =

Ne)
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. NOSE CAVITY/

. exp NOSE MUCOSA/

. exp PARANASAL SINUS/

. PARANASAL SINUS DISEASE/

. exp SINUSITIS/

. exp RHINITIS/

. NOSE POLYP/

9. NOSE OBSTRUCTION/

10. (nose OR nasal$ OR sinus$ OR rhinosinus$ OR paranasal$ OR rhiniti$ OR nasosinus$ OR pansinus$).ti,ab.
11. OR/1-10

12. HYPERTONIC SOLUTION/

13. SODIUM CHLORIDE/

14. (saline OR sodium chloride OR salt water OR hypertonic$ OR isotonic$).ti,ab.

15. OR/12-14

16. (douch$ OR spray$ OR wash$ OR rinse$ OR rinsing OR irrigat$).ti,ab.

17.15 AND 16

18. irrigation.mp.

19.17 OR 18

20.11 AND 19

CINAHL (1982 onwards)

1.NOSE.DE.

2.NASAL-CAVITY.DE.

3.NASAL-MUCOSA.DE.

4. PARANASAL-SINUSES#.DE.

5.NOSE-DISEASES.DE.

6.PARANASAL-SINUS-DISEASES#.DE.

7. RHINITIS.DE.

8.NASAL-POLYPS.DE.

9.NASAL-OBSTRUCTION.DE.

10.(nose OR nasal$ OR sinus$ OR ethmoid$ OR rhinosinus$ OR paranasal$ OR rhiniti$ OR nasosinus$ OR pansinus$). TT,AB.
11.0R/1-10

12.HYPERTONIC-SOLUTIONS#.DE.

13.ISOTONIC-SOLUTIONS#.DE.

14.HYPOTONIC-SOLUTIONS.DE.

15.SOLUTIONS.DE.

16.SODIUM CHLORIDE.DE.

17.(saline OR sodium chloride OR salt water OR saltwater OR hypertonic$ OR isotonic$ OR hypotonic$). TLAB.
18.0R/12-17

19. (douch$ OR spray$ OR lavag$ OR wash$ OR rinse$ OR rinsing OR irrigat$). TLAB.
20. 18 and 19

21. irrigation$1

22.20 OR 21

23.11 and 22

INDMED

nose OR nasal$ OR sinus$ OR ethmoid$ OR rhinosinus$ OR paranasal$ OR rhinitis$ OR nasosinus$ OR pansinus$
AND

saline OR sodium chloride OR salt water OR saltwater OR hypertonic$ OR isotonic$
OR hypotonic$

AND

douch$ OR spray$ OR lavag$ OR wash$ OR rinse$ OR rinsing OR irrigat$

LILACS

nose OR nasal$ OR sinus$ OR ethmoid$ OR rhinosinus$ OR paranasal$ OR rhinitis$ OR nasosinus$ OR pansinus$
AND

0 N O\ N N
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saline OR sodium chloride OR salt water OR saltwater OR hypertonic$ OR isotonic$ OR hypotonic$ OR douch$ OR spray$ OR
lavag$ OR wash$ OR rinse$ OR rinsing OR irrigat$

mRCT

(nose OR nasal% OR sinus% OR ethmoid% OR rhinosinus% OR paranasal% OR rhinitis% OR nasosinus% OR pansinus%) AND
(saline OR sodium chloride OR salt water OR saltwater OR hypertonic% OR isotonic% OR hypotonic%)

(nose OR nasal% OR sinus% OR ethmoid% OR rhinosinus% OR paranasal% OR rhinitis% OR nasosinus% OR pansinus%) AND
(douch% OR spray% OR lavag% OR wash% OR rinse% OR rinsing OR irrigat%)

ISI Proceedings

(TS=nose OR TS=nasal* OR TS=sinus* OR TS=ethmoid* OR TS=rhinosinus* OR TS=paranasal* OR TS=rhinitis* OR TS=nasosinus*
OR TS=pansinus* OR TI=nose OR TI=nasal* OR TI=sinus* OR TI=ethmoid* OR TI=rhinosinus* OR TI=paranasal* OR TI=rhinitis*
OR Tl=nasosinus* OR TI=pansinus*

AND

TS=saline OR TS=sodium chloride OR TS=salt water OR TS=saltwater OR TS=hypertonic* OR TS=ypotonic* OR TS=isotonic* OR
Tl=saline OR TI=sodium chloride OR TI=salt water OR TI=saltwater OR TI=hypertonic* OR TI=hypotonic* OR TI=isotonic*
AND

TS=douch* OR TS=spray* OR TS=lavag* OR TS=wash* OR TS=rinse* OR TS=rinsing OR TS=irrigat* OR TI=douch* OR Tl=spray*
OR TI=lavag* OR TI=wash* OR TI=rinse* OR Tl=rinsing OR TI=irrigat*)

OR

TS=NASAL IRRIGATION OR TI=NASAL IRRIGATION

WHAT’S NEW

Last assessed as up-to-date: 16 November 2006.

26 October 2008 Amended Converted to new review format.

HISTORY
Protocol first published: Issue 1, 2007
Review first published: Issue 3, 2007

23 May 2007 New citation required and conclusions have changed ~ Substantive amendment
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