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KEY POINTS FOR CLINICIANS

* Nasal irrigation improved sinus symptoms and decreased sinus medication use.

* Patient satisfaction and compliance were high for nasal irrigation.

* Patient training in nasal irrigation technique should be provided.

* OBJECTIVES: To test whether daily hypertonic saline nasal irrigation improves sinus symptoms and quality of life
and decreases medication use in adult subjects with a history of sinusitis.

e STUDY DESIGN: Randomized controlled trial. Experimental subjects used nasal irrigation daily for 6 months.

* POPULATION: Seventy-six subjects from primary care (n = 70) and otolaryngology (n = 6) clinics with histories of
frequent sinusitis were randomized to experimental (n = 52) and control (n = 24) groups.



e OUTCOMES MEASURED: Primary outcome measures included the Medical Outcomes Survey Short Form (SF-
12), the Rhinosinusitis Disability Index (RSDI), and a Single-ltem Sinus-Symptom Severity Assessment (SIA); all
3 were completed at baseline, 1.5, 3, and 6 months. Secondary outcomes included daily assessment of
compliance and biweekly assessment of symptoms and medication use. At 6 months, subjects reported on side
effects, satisfaction with nasal irrigation, and the percentage of change in their sinus-related quality of life.

* RESULTS: No significant baseline differences existed between the 2 groups. Sixty-nine subjects (90.8%)
completed the study. Compliance averaged 87%. Experimental group RSDI scores improved from 58.4 + 2.0 to
72.8 + 2.2 (P < .05) compared with those of the control group (from 59.6 + 3.0 to 60.4 + 1.1); experimental group
SIA scores improved from 3.9 £ 0.1 to 2.4 + 0.1 (P <.05) compared with those of the control group (from 4.08 +
0.15 to 4.07 + 0.27). The number needed to treat to achieve 10% improvement on RSDI at 6 months was 2.0.
Experimental subjects reported fewer 2-week periods with sinus-related symptoms (P < .05), used less antibiotics
(P < .05), and used less nasal spray (P = .06). On the exit questionnaire 93% of experimental subjects reported
overall improvement of sinus-related quality of life, and none reported worsening (P < .001); on average,
experimental subjects reported 57 + 4.5% improvement. Side effects were minor and infrequent. Satisfaction was
high. We found no statistically significant improvement on the SF-12.

e CONCLUSIONS: Daily hypertonic saline nasal irrigation improves sinus-related quality of life, decreases
symptoms, and decreases medication use in patients with frequent sinusitis. Primary care physicians can feel
comfortable recommending this therapy.

key words Sinusitis; nasal irrigation; quality of life. (J Fam Pract 2002; 51:1049-1055)

Sinusitis is a common clinical problem with significant morbidity and often refractory symptoms that accounted for
approximately 26.7 million office and emergency visits and resulted in $5.8 billion spent in direct costs in 1996." Sinusitis was
the fifth most common diagnosis for which antibiotics were prescribed from 1985 to 1992.% In 1992, 13 million prescriptions
were written for sinusitis, up from 5.8 million in 1985.2 The number of US chronic sinusitis cases in 1994 was estimated at 35
million, for a prevalence of 134 per 1000 patients.3 The effect of sinusitis on patients’ quality of life (QOL) is significant and
can rate as high as back pain, congestive heart disease, and chronic obstructive pulmonary disease on some measures.”

Hypertonic nasal irrigation is a therapy that flushes the nasal cavity with saline solution, facilitating a wash of the structures
within. Originally part of the Yogic tradition, this technique is anecdotally regarded as safe and effective; it has been
suggested as adjunctive therapy for sinusitis and sinus symptoms.s'7 Potential efficacy is supported by the observation that
hypertonic saline improves mucociliary clearance,® thins mucus,”'® and may decrease inflammation.® Optimal irrigant salinity
and pH are unclear.'®"" Several small trials examining nasal irrigation have suggested that nasal irrigation is safe, improves
nasal symptoms, and is physically tolerable, but inclusion criteria, intervention protocols, and methodological quality vary.“'18
Improvement of QOL scores'*" and several surrogate measures'*"® have been reported. No study has rigorously evaluated
nasal irrigation over a longer period for its effect on QOL, antibiotic and nasal medication use, symptom severity, compliance,
and side effects.

We conducted a randomized controlled trial to test the hypotheses that daily hypertonic saline nasal irrigation improves
symptoms, decreases antibiotic and nasal medication use, and improves QOL in adult subjects with a history of sinusitis.

® METHODS

The study protocol was approved by the University of Wisconsin Health Sciences Human Subjects Committee. Subjects were
enrolled from May to August 2000 and, after a study period of 6 months, were exited from November 2000 to February 2001.
No prior studies existed at inception to guide sample size estimation. Power calculations performed before study initiation
indicated that a sample size of 60 subjects would provide 80% power to detect a 10% difference in the Rhinosinusitis
Disability Index (RSDI) between study groups. Due to the high patient burden of this study, we assumed a 25% dropout rate.

Randomization

The randomization scheme was prepared by the Investigational Drug Services of the University of Wisconsin Hospital and
Clinics. Subjects were stratified by smoking status and then randomized by using an approximate 2:1 block design, with 10
subjects per block. Therefore 68% of subjects were assigned to the experimental group and 32% to the control group. A 2:1
scheme favoring the experimental group was selected due to resource limitations.



Eligibility criteria and subject recruitment )

The recruitment and subject participation scheme is shown in Figure W1 (available on the JFP Web site:
http://www.jfponline.com). The billing databases for the University of Wisconsin primary care and Ear, Nose, and Throat
(ENT) practices were screened for acute and chronic sinusitis (codes 461 and 473, respectively, from the International
Classification of Diseases, Ninth Revision). Patients 18 to 65 years old with 2 episodes of acute sinusitis or 1 episode of
chronic sinusitis per year for 2 consecutive years (n = 602) were sent a letter explaining the study and inviting participation,
along with an opt-out postcard. If no card was returned, potential subjects were phoned. Exclusion criteria included pregnancy
and comorbidity significant enough to preclude travel to an informational meeting or performance of the nasal irrigation
technique. Patients indicating “moderate to severe” impact of sinus symptoms on their QOL on a Likert scale of 1 to 7 were
invited to attend an informational meeting involving enroliment, randomization, and training (n = 128). Of those potential
subjects, 44 declined the meeting or were ineligible; 84 agreed to attend the meeting, 77 attended, and 76 enrolled. Of the
initial group of 602 potential subjects, 375 were not contacted because the study census reached intended sample size.

One of us (D.R., R.M., or A.Z.) facilitated each informational meeting of 1 to 6 persons. Sealed envelopes containing the

patient’s randomized group assignment were distributed to subjects in the order they entered the room. The group assignment

was unknown to the investigator. Subjects broke the seal and learned their assignment. Thereafter, investigators were not

blind to subjects’ group assignment. Persons managing and analyzing data also saw unblinded data but had no contact with

subjects. Participants heard a brief presentation about sinus disease and its treatment. Nasal irrigation theory and technique

were explained. Seventy-six subjects consented and were allocated by their randomized group assignments to experimental

(n =52) or control (n = 24) groups. Control subjects continued treatment of sinus disease in their usual manner. Experimental

subjects saw a brief demonstration film, witnessed nasal irrigation by the facilitator, and demonstrated proficiency with the Al
nasal irrigation technique before departure. Subjects were provided all ingredients and materials for 6 months of daily nasal

irrigation. Experimental subjects also continued usual care for sinus disease.

Intervention

Subjects in the experimental group were asked to irrigate the nose (150 mL through each nostril) daily for 6 months with the
SinuCleanse'® nasal cup containing 2.0% saline buffered with baking soda (1 heaping teaspoon of canning salt, one half
teaspoon of baking soda, and 1 pint of tap water; (Table 1). Solution was mixed fresh every 1 to 2 days. All subjects were
phoned at 2 weeks to assess initial compliance with study protocols and thereafter if assessment instruments were not
returned promptly.

Baseline patient characteristics*

Variable Controlzg;;up (n= Experimental group (n = 52)

Age, y' 414+24 424 +1.4

RSDI score' 59.6 + 3.0 58.4+2.0

SF-12 score' 59.3+4.0 60.3+3.0 B
SIA score' 41£0.2 3.9+0.1 ‘
Female* 18 (75) 37 (71)

Caucasian race* 23 (96) 49 (94)

Smokers* 1(4) 3(6)

Education*

<High school 6 (25) 11 (21)

Some college 10 (42) 18 (35)

>College degree 8 (33) 23 (44)

Seasonal aIIergiesi 17 (71) 34 (66)




Medication aIIergiesi 12 (50) 29 (56)

ENT history*

Nasal surgery 7 (29) 19 (37)
Nasal polyps 3(13) 9(17)
Deviated septum 7 (29) 12 (23)
Nasal fracture 4 (17) 7 (13)
Asthma ¥ 4 (17) 14 (27)
ICD-9 code?

461 (acute sinusitis) 20 (83) 34 (65)
473 (chronic sinusitis) 2 (8) 11 (21)
Both (acute and chronic

sinusitis) 2(8) 7(14)
Clinic type*

Primary care 24 (100) 46 (89)
ENT 0 (0) 6 (12)

*At baseline, there were no statistically significant (P > .05) differences between the experimental
and control groups.

"Data are presented as mean z standard error.

*Data are presented as number (%) of subjects.

ENT, Ear, Nose, and Throat; ICD-9, International Classification of Diseases, Ninth Revision;
RSDI, Rhinosinusitis Disability Index; SF-12, Medical Outcomes Survey Short Form 12; SIA,
Single-ltem Symptom Severity Assessment.

Outcome measures

The primary outcomes were QOL scores from 2 validated questionnaires: the general health assessment Medical Outcomes
Survey Short Form (SF-12)* and the RSDI,?' a disease-specific instrument assessing QOL in emotional, functional, and
physical domains. We reworded the phrase my problem to my sinus symptoms on several RSDI items. Consensus within the
research group and among consulted experts was that this minor change facilitated more accurate reading and reporting. We
also measured overall sinus symptom severity with a Single-ltem Symptom Severity Assessment (SIA): “Please evaluate the
overall severity of your sinus symptoms since you enrolled in the study”; higher scores on the Likert scale SIA indicated
increased severity. Scales for RSDI and SF-12 ranged from 0 to 100 points, with higher scores indicating better overall QOL.
Each was completed at baseline and at 1.5, 3, and 6 months; at the 6-month assessment, subjects were shown their baseline
answers for comparison because they had told us they needed to recall answers to past questions. They believed they knew
whether they felt better or worse and wanted their later answers to reflect this change. Allowing subjects to view previous
scores is an accepted research practice.22 However, because we did not allow subjects to see their baseline answers at 1.5
and 3 months, scores must be interpreted in light of the availability of the baseline data to the subjects.

Secondary outcomes were assessed with multiple methods. Compliance with nasal irrigation was recorded in a daily diary.
The presence or absence of sinus symptoms (headache, congestion, facial pressure, facial pain, nasal discharge), antibiotic
use, and nasal-spray use was assessed every 2 weeks. An exit questionnaire asked subjects to report categorically whether
their sinus-related QOL had gotten worse, stayed the same, or improved, and to estimate the percentage of change (scale
from 0 to £100%). Overall satisfaction and side effects were reported at 6 months.

Statistical methods
Baseline characteristics of experimental and control groups were compared to assess randomization. Analysis, performed on

an intention-to-treat basis, involved all 76 subjects randomized into the study. As dictated by the intention-to-treat model, the
few missing values were imputed with multiple regression. Repeated measures analysis of variance contrasted the primary



outcomes, that is, QOL status and sinus symptom scores within each group at baseline and subsequent periods. Differences
between experimental and control groups were analyzed at each point in the repeated measures model and comprehensively
for the entire time frame of the study. Statistical significance was assessed with 2-tailed tests. Data are presented as mean
values with range of standard error, unless otherwise indicated.

B RESULTS

The study sample (Table 1) consisted of 76 subjects (55 female) randomized to experimental (n = 52) and control (n = 24)
groups. Subjects’ ages ranged from 19 to 62 years, with a mean age of 42 years. Sixty-nine subjects (46 experimental and 23
control) completed the study. Seven subjects dropped out of the study at 1.5 months or earlier. A phone questionnaire was
completed by 3 experimental dropouts; 2 of the 3 identified “lack of time” as the main reason for leaving the study; the
remaining subject did not specify a reason. All 3 identified nasal irrigation as “helpful,” and none identified side effects as
significant. The remaining 4 subjects were lost to follow-up. Dropouts tended to have slightly better baseline RSDI scores than
nondropouts, 66.8 vs 58.1 points, but this difference was not significant (P = .15). No significant baseline differences were
found between the groups of mostly white, female, well-educated subjects (Table 1). Baseline RSDI, SF-12, and SIA scores
were similar in both groups. Although ENT subjects tended to have slightly worse baseline RSDI and SIA scores and
improved slightly more during the study than other experimental subjects, the effect of clinic type (ENT vs primary care) was
not statistically significant. By chance all subjects from ENT clinics (n = 6) and a disproportionate percentage of subjects with
chronic sinusitis were randomized to the experimental group. Neither variable was statistically significant.

Experimental subjects showed a significant improvement in RSDI scores: 58.4 £ 2.0,66.6 +2.2,72.4 +2.2,and 72.8 + 2.2
points at baseline, 1.5, 3, and 6 months, respectively (Table 2, Figure 2). Although the difference was not significant (P =
.08), experimental subjects whose initial RSDI score was less than 50 points improved the most, with an average score
change of 17.8 + 4.4, and comparable control subjects had an average RSDI score change of 8.8 + 2.9 points. Emotional and
functional RSDI domains were not significantly related to score change; however, the physical domain of the survey was
significant (P = .05).

SIA scores for experimental subjects improved (P < .05) at all follow-up points compared with control subjects; scores for the
experimental group were 3.9+ 0.1, 3.1 £ 0.2, 2.7 £ 0.2, and 2.4 + 0.1 points at baseline, 1.5, 3, and 6 months, respectively
(Table 2, Figure 2).

SF-12 score showed no significant differences between groups at any follow-up point but by 6 months trended toward
significance (P = .06; Table 2).

Forty-one (93%) experimental subjects completing the exit questionnaire reported improvement. Most (n = 16, 73%) control
subjects reported no change, but 18% reported worsening (P < .001; Table 3). Experimental subjects reported an average of
57 + 4.5% improvement (range, 0-100%), whereas control subjects reported an average of 7 £ 5.9% worsening (range, -80%
to 50%; P < .001).

Experimental subjects reported using nasal irrigation on 87% of days during the study; 31 subjects reported using nasal
irrigation on 91% or more days, 13 subjects on 76% to 90% of days, and 5 subjects on 51% to 75% of days. Only 3 subjects
used nasal irrigation on 50% or fewer days; these 3 subjects had relatively good baseline RSDI and SIA scores compared
with other experimental subjects. Compliance was not significantly associated with changes in SIA or RSDI scores. The
average survey completion rate was 96% at each assessment by each group.

Experimental subjects spent fewer 2-week blocks with nasal congestion, sinus headache, and frontal pain and pressure and
used antibiotics and nasal sprays in fewer blocks (Table 3).

Forty-four experimental subjects answered questions about satisfaction and side effects. Forty-two stated they “will continue
to use” nasal irrigation; the remaining 2 subjects found nasal irrigation less helpful but did not experience side effects. All 44
subjects “would recommend” nasal irrigation to friends or family with sinus problems. Ten subjects (23%) experienced side
effects; 8 identified nasal irritation, nasal burning, tearing, nosebleeds, headache, or nasal drainage as occurring but “not
significant.” Two subjects identified nasal burning, irritation, and headache as “significant,” but this did not change their high
satisfaction rating. Of the 10 subjects who experienced side effects, 4 reduced or eliminated the side effects by temporarily
alternating treatment days or decreasing salinity by 50%.

Primary outcomes: RSDI, SF-12, and SIA baseline scores and mean score changes*



Baseline vs score change at

Status Baseline score 1.5 mo 3 mo 6 mo
RSDI
Experimental 58.4+2.0 82+1.2 14.0 2.0 14.4 +1.7*
Control 59.6 £ 3.0 5614 7.7+1.9 09+1.0
SF-12
Experimental 60.3 £ 3.0 6.7+2.1 82+29 12.7+ 3.6
Control 59.3+3.9 54+3.9 29140 22435
SIA
Experimental 3.9+0.1 -0.8+0.2" -1.2+02" -1.6+0.2*
Control 41£02 0022 -0.3+0.2 00052

0.21 0.2
*Data are presented as mean + standard error.
TStatistically significant at P < .05.
IStatistically significant at P < .001.
RSDI, Rhinosinusitis Disability Index; SF-12, Medical Outcomes Survey Short Form 12; SIA,
Single-ltem Symptom Severity Assessment.

Secondary outcomes

Secondary outcome Experimental Control
Sinus symptoms*

Sinus headache ' 57 £ 0.05 76 + 0.06
Frontal pain ¥ 55+ 0.05 82+0.05
Frontal pressure ¥ 53 +0.05 86 +0.05
Nasal congestion ' 67 + 0.04 83 +0.05
Nasal discharge 65+ 0.05 69 £ 0.07
Medication use*

Antibiotics T 10 £0.02 19 £ 0.04
Nasal sprays S 4 +0.01 8 +0.02
EQ: sinus symptoms related to QOL!

Better * 41 (93) 2(9)
Same * 3(7) 16 (73)
Worse * 0(0) 4 (18)

*Data are presented as the percentage of 2-week blocks + standard error during the study.

TStatistically significant difference between groups: P < .05.

1Statistically significant difference between groups: P < .001.

$Not statistically significant, difference between groups: P = .06.

I'Data are presented as number (%) of subjects.

EQ, exit questionnaire (Is your quality of life with respect to sinus symptoms better or worse since




the beginning of the study?); QOL, quality of life.
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reported over short periods with the use of disease-specific measures.'?"* The RSDI is a moderately well-developed and

#2 The “minimal clinically important difference,” defined as the average score
2426 has not been established for sinusitis. However, it has been estimated for

validated disease-specific QOL instrument.
improvement needed to justify costs and risks,
other disease states. For example, a half-point change on a 7-point Likert scale corresponds to estimates of important change
in patients with chronic heart and lung disease.?”*’ Others have found similar relationships.?**" In our study, RSDI scores
among treated subjects averaged 6.0 and 15.5 points better than controls at 3 and 6 months, respectively. On the SIA, treated
subjects averaged 0.6, 0.9, and 1.6 points better. Extrapolating from these findings, these differences appear to be clinically
significant. By using 10% improvement of the RSDI, our data showed numbers needed to treat of 9, 5, and 2 at 1.5, 3, and 6
months, respectively (95% confidence interval at 6 months, 1.4—2.6). Numbers needed to treat for SIA, symptom frequency,
and medication use were similar. SF-12 improvement, although not statistically significant in this small trial, may represent
clinically significant improvements in general health-related QOL.

“Percentage change” is used often by clinicians to gauge therapeutic progress. Ours is the first study to document such
change in sinusitis patients using nasal irrigation. Ours is also the first trial to show decreased symptom frequency over a 6-
month period. Shorter trials have documented improvement in patients with nasal symptoms”’”’”’18 or with chronic sinusitis
1% and pediatric16 populations. Consistent with improved symptoms and QOL, experimental subjects decreased their
use of antibiotics and nasal sprays, as previously reported in a short trial."?

in adult

Side effects have not been carefully assessed in previous trials. Although generally safe, daily hypertonic nasal irrigation was
associated with some clinically minor side effects. Interestingly, subjects were able to decrease side effects by adjusting
irrigation schedule or salinity. Side effects were not sufficiently bothersome to stop therapy. Compliance with daily therapy
was very high and is previously unreported. Although this was consistent with a positive effect on relatively severe symptoms,
we believe high compliance also was related to teaching, demonstrated proficiency with nasal irrigation, and close telephone
follow-up. One prior study reported subjects’ observation of the first nasal irrigation15; several studies reported providing some

education. 418

Our study has several limitations. It was not blinded or placebo controlled. Blinding subjects to a physical therapy is inherently
difficult. Investigators who have tried to use normal saline placebos probably affected outcomes."*"® One trial using a fresh
water (0% saline) placebo was stopped early when several control subjects developed otitis media.*? The investigators also
were unblinded, possibly creating observer bias.

Methodologic and recruitment strengths of this study included effective randomization, matched control group, intention-to-
treat analysis, low missing data rates, high compliance rate, and low dropout rate. Clinical strengths included significant
findings on most parameters assessed. Particularly intriguing was the decreased use of antibiotics in the experimental group.
This study offered strong evidence that nasal irrigation is a safe, effective, and inexpensive (nasal pot, $15; daily therapy,
<$1/month) therapy for sinus disease that properly trained patients will use. Although questions about the protocol (schedule,
concentration, and buffering) and indications require further study in a more diverse patient population, clinicians may
confidently recommend nasal irrigation; it offers significant hope for symptomatic relief and QOL improvement for millions of
individuals with sinus disease who often have few therapeutic options.

B CONCLUSIONS

Daily hypertonic saline nasal irrigation improves sinus-related QOL, decreases symptoms, and decreases medication use in
patients with frequent sinusitis. Primary care physicians can feel comfortable recommending this therapy.
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