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Acupuncture for persistent allergic rhinitis:
a randomised, sham-controlled trial
Charlie C L Xue, Xuedong An, Thomas P Cheung, Cliff Da Costa, George B Lenon, Frank C Thien and David F Story

P

ersistent allergic rhinitis (PAR) affects a
substantial number of people worldwide,1 including 16% of the population of Australia (over 3.2 million people).2
The condition involves an inflammatory
response to allergens such as house dust
mites and pet dander.3,4 The primary symptoms The
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tent allergic
rhinitis).5 In addition, patients
with Research
PAR often present with headaches,
impaired hearing, postnasal drip, decreased
taste and smell, earache and symptoms of
sleep apnoea.4,6 Allergic rhinitis is also associated with a higher prevalence of asthma.7
Although PAR is not life-threatening, it affects
quality of life and has substantial economic
and social impact.8 Pharmacotherapy provides symptomatic relief of PAR.9 However,
most medications have side effects, such as
nose bleeds and septal perforation, and need
to be taken for prolonged periods.5 Increasingly, sufferers are seeking alternative therapies for PAR and other allergic diseases.10 For
example, Chinese herbal medicine has been
shown to be beneficial in the treatment of
seasonal allergic rhinitis (SAR)11 and PAR.12
Acupuncture was found to be effective for
adult patients with SAR13 and for children
with PAR.14 We undertook a study to evaluate the effectiveness of individualised acupuncture treatment in adults with PAR.
METHODS
Setting
The study was conducted at the School of
Health Sciences, Bundoora Campus, RMIT
University, Australia. It was approved by the
RMIT Human Research Ethics Committee
and filed with the Australian Government
T h er a p e u ti c G o od s A d m i n i str a ti o n
(CTN034/2004). The trial period, including
follow-up, was May 2004 to February 2005.
Participants
Patients were recruited by advertisements in
local media. Inclusion requirements were:
age between 16 and 70 years; a total daily
nasal symptom score ⭓ 6 (see below); more
than 2 years’ history of PAR (nasal obstruc-

ABSTRACT
Objective: To investigate the effectiveness and safety of acupuncture in persistent
allergic rhinitis (PAR)
Design: Randomised, single-blind, sham-controlled trial conducted from May 2004 to
February 2005.
Participants and intervention: 80 patients with PAR (age, 16–70 years) were randomly
assigned to receive real or sham acupuncture. After a 1-week baseline period,
participants were treated twice weekly for 8 weeks and followed up for another
12 weeks.
Main outcome measures: Nasal obstruction, sneezing, rhinorrhoea and nasal itch
were each self-assessed daily on a 5-point scale, and scores were aggregated weekly.
The sum of the symptom scores (total nasal symptom score, TNSS) was also determined.
A secondary outcome was use of PAR relief medication.
Results: After 8 weeks’ treatment, the weekly mean difference in TNSS from baseline
was greater with real (−17.2; 95% CI, −24.6 to −9.8) than with sham acupuncture
(−4.2; 95% CI, −11.0 to 2.7) (P = 0.01). The decrease in individual symptom score was
also greater with real acupuncture for rhinorrhoea (P < 0.01) but not the other symptoms.
At the end of follow-up, the greater difference in TNSS from baseline in the real
acupuncture group was still apparent: real, −21.0 (95% CI, −29.1 to −12.9) versus sham,
−2.3 (95% CI, −10.2 to 5.6) (P = 0.001). Moreover, the differences from baseline in all four
individual symptom scores were greater for the real than for the sham group (P < 0.05).
Real and sham acupuncture were both well tolerated.
Conclusion: Our findings suggest that acupuncture is effective in the symptomatic
treatment of PAR.
Trial registration: Australian Government Therapeutic Goods Administration
CTN 034/2004.
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tion, rhinorrhoea, sneezing and nasal itch);
and positive skin prick tests to at least one
pollen and one non-pollen allergen (see
below). The exclusion criteria were: nasal
polyposis; treatment with specific immunotherapy or with systemic corticosteroids during the previous 2 years; presence of other
active respiratory disease, such as asthma;
acupuncture treatment during the previous 2
years; current pregnancy; and HIV, hepatitis
B or hepatitis C positive serology.
On the first visit to the clinic, written
informed consent was obtained from each
volunteer. A physician assessed medical history, family history of PAR, symptoms and
current medications. Allergen sensitivity
tests were performed by a trained research
assistant. Test allergens comprised perennial
ryegrass, 7-grass mix, dust mite DPT,
mould, cat hair, and dog hair (Hollister-Stier
Laboratories, Spokane, Wash, USA). A positive (histamine) and negative (saline) control were also used. Individual tests were

considered positive when the diameter of
the weal produced by an allergen was at
least 3 mm larger than that for the negative
control. An ear, nose and throat specialist
performed a nasal examination. Participants
also underwent a Chinese medicine diagnostic procedure for syndrome differentiation as the basis for selecting a supplementary acupoint (see below). Participants were
advised to continue PAR symptomatic relief
medication, if required, and prescribed
medications for other conditions.
Study design
The study was a randomised, single-blind,
sham-controlled trial. Randomisation, by a
researcher who did not have direct contact
with participants, used a computer-generated
random number in a sealed envelope. Participants randomly selected an envelope before
beginning treatment. Participants, assessors
and the Chinese medicine practitioner who
performed the Chinese medicine diagnosis
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were blinded to the treatment allocation. The
acupuncturist was not blinded, but was
instructed not to communicate with the participants about treatment procedures and
responses. The trial involved a 1-week baseline
period, an 8-week treatment period and a 12week follow-up period (Box 1).
Intervention
Participants received real or sham acupuncture twice weekly with at least a 2-day
interval between treatment sessions. Each
session lasted 25 minutes. All real and sham
treatments were performed by the same
registered acupuncturist to ensure participant blinding and consistency of treatment.
Three key acupoints and one supplementary acupoint were used for each participant.
The key acupoints were Yingxiang (LI 20),
Yintang (Extra point), and Fengchi (GB 20).13
The supplementary acupoint was determined individually on the basis of Chinese
medicine syndrome differentiation, being
Hegu (LI 4) for lung qi deficiency syndrome,
Zusanli (ST 36) for spleen qi deficiency
syndrome, or Qihai (CV 6) for kidney qi
deficiency syndrome.13,15
Real acupuncture used Hwato needles
(diameter, 0.25 mm; length, 30 mm or
40 mm; Suzhou Medical Appliance Factory,
Suzhou, China). Needles were inserted to a
depth of 10–30 mm transversely, obliquely
or perpendicularly, depending on the acupoint. Once needling sensation (known as
de-qi) was obtained, the needles were
manipulated using a rotating technique to
either reduce or tonify. Needle manipulation
was repeated at 10 minute intervals and
immediately before needle withdrawal.
For sham acupuncture, the insertion sites
were 1–1.5 cm from the acupoints used for
real treatment, and shorter needles (diameter, 0.25 mm; length, 13 mm; Suzhou Medical Appliance Factory) were applied in a
shallow needling technique (3–5 mm).13
Needling was carried out with participants in the supine position. Needling sites
were swabbed with 70% isopropyl alcohol
before insertion. On needle withdrawal, dry
sterilised cotton balls were firmly applied to
insertion points.13
Outcome measures

Stage

No.

Questionnaires sent

182

Questionnaires
returned

118

Invited for interview

95

Interviewed
Recruited

91 (4 did not attend)
86 (5 excluded by criteria)

Randomised
Allocated to group

80 (6 dropped out
during run-in)
Real, 42

Sham, 38

Completed treatment

38
(4 discontinued)

33
(5 discontinued)

Completed follow-up

27

23

Outcome analysis

42

38

severe).16 Seven-day individual and total
nasal symptom scores (TNSS) were determined from the daily symptom scores.
Secondary measure

Participants recorded in a diary their use of
PAR relief medications (short-acting antihistamines, sympathomimetic nasal decongestants and intranasal steroids) daily throughout the trial. Each dose of oral, nasal or
ocular administration of a specific relief
medication was scored as one.17 Seven-day
relief medication scores were calculated
from the daily scores.
Adverse events

All participants were asked to record in their
diary any unexpected events throughout the
trial.
Statistical analysis
The sample size was determined on the basis
of a 70% reduction in TNSS with real acupuncture and a 30% reduction with sham
acupuncture.13 Thus, a sample size of 36 for
each group would provide 80% power with a
type I error rate of 5% (two-tailed). For

RESULTS
Participants
There were no significant differences between
the real and sham acupuncture groups with
respect to age, number of years of PAR symptoms, sex ratio, or number with a family
history of PAR (Box 2). There were also no
significant differences between the two groups
in the proportion with positive results for any
of the six skin-prick allergen tests (P> 0.4 for
each allergen), nor in the proportions allocated
treatment with each of the three supplementary acupoints (P = 0.78).
Baseline data
There were no significant differences
between the two treatment groups in mean

Real acupuncture Sham acupuncture
Test
(n = 42)
(n = 38)
statistic*
Male (no.)

Throughout the study, four nasal symptoms
(nasal obstruction, sneezing, rhinorrhoea
and nasal itch) were self-assessed daily and
recorded in a diary by participants, using a
five-point scale (0 = no symptom; 1 = mild;
2 = moderate; 3 = severe; and 4 = very

participants who withdrew, intention-to-treat
analysis was applied to outcome data (nasal
symptom scores and relief medication scores)
using the last recorded data.
Data were analysed using the Statistical
Package for the Social Sciences software,
version 15.0 for Windows (SPSS Inc, Chicago, Ill, USA). Data are presented as mean
and 95% CI or standard error of the mean
(SEM) and, for two-group comparisons,
effect size estimates.
The baseline characteristics of the two
groups were assessed for equivalence using
unpaired t tests or χ2 tests. For primary and
secondary outcome measures, the difference
between each 7-day score and its baseline
value was obtained. The mean differences
from baseline values for the real and sham
treatment groups, after treatment (Week 8)
and follow-up (Week 20) were compared
using two-sample t tests. To maintain a type
I error rate of 5% overall when multiple
comparisons were undertaken, a Bonferroni
adjustment was applied to significance level.
For relief medication, within-group as well
as between-group comparisons of scores
were made.

2 Participant characteristics compared between treatment groups

Mean age in years (SD)

Primary measures

338

1 Progress of participants through
the trial

Female (no.)
Mean duration of PAR in years (SD)
Family history of PAR (no.)

42.5 (14.2)

44.2 (11.0)

20

13

22

25

19.4 (12.8)

18.2 (11.5)

27

* Real acupuncture group compared with sham acupuncture group.
PAR = persistent allergic rhinitis.
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t = −0.609
χ2 = 1.48

P
0.54
0.22

t = 0.439

0.66

2

0.70

χ = 0.153
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apparent at the end of follow-up (4.6; 95%
CI, 2.6–6.7; P = 0.02). In contrast, there was
no such reduction in use of relief medication
in the sham group: baseline, 4.4 (95% CI,
1.9–6.9); Week 8, 3.6 (95% CI, 1.9–5.4)
(P = 0.40); and Week 20 follow-up, 4.7
(95% CI, 2.4–7.1) (P = 0.80).

3 Baseline 7-day nasal symptom scores by treatment group (mean, 95% CI)
Real acupuncture (n = 42)

Sham acupuncture (n = 38)

t*

P

Nasal obstruction

12.83 (10.82–14.85)

10.58 (8.65–12.51)

1.63

0.11

Sneezing

11.50 (9.21–13.79)

10.34 (8.47–12.21)

0.78

0.44

Rhinorrhoea

13.60 (11.34–15.85)

10.84 (8.67–13.01)

1.77

0.08

9.36 (7.24–11.47)

7.21 (5.32–9.10)

1.52

0.13

47.29 (40.72–53.85)

38.97 (33.33–44.62)

1.92

0.058

Nasal itch
INSS

◆

* Real versus sham acupuncture. TNSS = total nasal symptom score.

7-day score for individual nasal symptoms
or TNSS in the baseline period (Box 3).
There was also no significant difference (P =
0.11) between the groups in mean relief
medication scores. Eight participants in the
real acupuncture group and six in the sham
group were using nasal corticosteroids as
relief medication.
Treatment effects
Nasal symptom assessment

After 8 weeks of treatment, there was a
significantly greater reduction from baseline
in the 7-day TNSS in the real acupuncture
group than in the sham treatment group
(Box 4 and Box 5). The only individual
symptom for which the mean reduction in
the score from baseline was significantly
greater with real than sham acupuncture
was rhinorrhoea (Box 4).
Twelve weeks after treatment ended, the
mean reduction from baseline in the 7-day
TNSS remained greater for the real acupunc-

Adverse events

ture group than for the sham treatment group
(Box 4 and Box 5). Moreover, the mean reductions from baseline in the 7-day scores for all
four individual nasal symptoms were each
greater in the real treatment group than in the
sham treatment group (Box 4).
Relief medication scores

There was no significant difference between
the real and sham acupuncture groups in
the mean difference in the relief medication
scores from their baseline values, either at
the end of treatment (real: −3.2; 95% CI, −
4.9 to −1.5; sham: −0.8; 95% CI, −2.6 to 1.0;
t = −1.96, P = 0.053), or at the end of the 12week follow-up (real: −2.6; 95% CI, −4.8 to −
0.4; sham: 0.3; 95% CI, −2.4 to 3.1; t = −
1.69, P = 0.09). However, within-group
comparisons of relief medication scores
revealed a significant decline in the use of
medication in the real acupuncture group
between baseline (7.2; 95% CI, 4.8–9.7)
and Week 8 of treatment (4.1; 95% CI, 2.2–
5.9; P = 0.001), the reduction being still

4 Change in 7-day nasal symptom scores from baseline, by treatment group
Mean difference in 7-day symptom score (95% CI)
Real acupuncture
(n = 42)

Sham acupuncture
(n = 38)

Effect
size

t*

P

0.046

After treatment (Week 8)
Nasal
obstruction

−4.29 (−7.02 to −1.55)

−0.92 (−2.86 to 1.01)

−1.73

−2.03

Sneezing

−3.62 (−5.75 to −1.49)

−1.13 (−3.41 to 1.15)

−1.52

−1.61

0.11

Rhinorrhoea

−5.79 (−7.95 to −3.62)

−1.39 (−3.78 to 0.99)

−1.80

−2.77

0.007†

−3.48 (−5.02 to −1.93)

−0.71 (−2.80 to 1.38)

−1.49

−2.18

0.03

−17.17 (−24.57 to −9.76)

− 4.16 (−10.97 to 2.66)

−1.85

−2.60

0.01†

Nasal itch
TNSS

At follow-up (Week 20)
Nasal
obstruction

−5.17 (−8.00 to −2.33)

−0.11 (−2.25 to 2.04)

−1.79

−2.84

0.006†

Sneezing

−4.88 (−7.13 to −2.63)

−3.68 (−3.09 to 2.36)

−1.56

−2.60

0.011†

Rhinorrhoea

−6.24 (−8.53 to −3.95)

−0.97 (−3.52 to 1.57)

−1.80

−3.12

0.003†

Nasal itch

−4.71 (−6.77 to −2.66)

−0.84 (−2.90 to 1.21)

−1.76

−2.69

0.009†

−2.29 (−10.21 to 5.63)

−1.87

−3.33

0.001†

TNSS

−21.00 (−29.11 to −12.89)

* Real versus sham acupuncture. † Statistically significant when assessed against the Bonferroni correction to
◆
the significance criterion (α/4 = 0.0125). TNSS = total nasal symptom score.

No adverse events occurred that necessitated withdrawal of participants from the
trial. Reported events included minor discomfort at the needling sites (11 real and
eight sham treatment participants), mild
headache (one real and two sham treatment
participants), and mild dizziness (one real
acupuncture participant after needling, on
one occasion).
DISCUSSION
PAR is characterised by chronic nasal symptoms: sneezing, nasal itch, nasal obstruction
and rhinorrhoea.5 After 8 weeks of treatment, we observed a greater decrease with
real acupuncture than with sham treatment
in only one of these symptoms — rhinorrhoea. However, the decrease in TNSS (total
score for the four symptoms) was greater
with real acupuncture. Twelve weeks after
the end of treatment, the decreases from
baseline in the TNSS and all four individual
symptom scores were greater in the real
acupuncture group than in the sham group.
The reduction in the TNSS with treatment,
and the persistence of the effect, appear to
be the most clinically significant findings of
the study. Consistent with our findings,
acupuncture has been reported to be beneficial in a number of previous studies on
allergic rhinitis,13,14,17 including a study on
children with PAR.14
In our study, participants were permitted
to take PAR symptomatic relief medication
when they considered it necessary. We
assessed the use of relief medication as a
secondary outcome measure, but the findings were difficult to interpret. Use of relief
medication was reduced, compared with
baseline, immediately after 8 weeks of real
acupuncture treatment, and the reduction
was still apparent 12 weeks later. There were
no such changes in the sham-treated group.
However, comparison of medication use
between the groups showed no significant
differences. The inconsistency in results of
the two analyses may have resulted from the
numerical, although statistically insignificant, differences in use of relief medication
between the groups at baseline. Thus, we
cannot draw a definitive conclusion about
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