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Background and objectives. Laser acupuncture has often been recommended as a treatment of asthma. The technique is noninvasive, and seems
particularly suitable for children. However, the results from several clinical trials are contradictory. The objective of this review was to assess
the effectiveness of laser acupuncture in the treatment of childhood asthma. Methods. Literature searches of electronic database were conducted in
The Cochrane Library, Medline, EMBASE, AMED, CINAHL, and two Chinese literature databases (CNKI and VIP) up to February 2012.
Randomized controlled trials (RCTs) testing laser acupuncture for asthma in children were included. No language restrictions were applied. Three
authors independently selected articles, extracted data, and assessed trial quality. Results. Our searches identified 13 potential eligible studies, of
which three with a total number of 176 patients met our inclusion criteria. The quality of included RCTs were low. One RCT with a parallel group
design showed positive results, while two crossover RCTs generated negative results. There was variation in the type of patients, the interventions,
and outcome measures. Because of the significant clinical and methodological heterogeneity, no meta-analysis was performed. Conclusions. The
number of RCTs and their total sample sizes are small; and their methodological quality is low. Therefore, no compelling evidence exists to suggest
that laser acupuncture is not an effective treatment for childhood asthma. Further rigorous studies are warranted.

Keywords

INTRODUCTION

Asthma is acommon problem, particularly in children (1). In
the United States, more than 22 million people suffer from
asthma; nearly 6 million of them are children (2). About 14
million days of absence from school are caused by asthma
(3). Even though the management of asthma in children has
improved, hospitalization rates remain high (2, 4).

Conventional medicines, especially inhaled corticoster-
oids and short-acting B,-adrenoceptor agonists are effec-
tive treatments (2). However, adverse effects of these
drugs are considerable (5). For instance, inhaled corticos-
teroids can slow the growth of children of all ages (6-8).
Therefore, some effective, low-risk, noninvasive treat-
ments would be most welcome.

Laser acupuncture is a technique which stimulates acu-
puncture points by low-level laser light. This treatment has
become popular in the past 30 years (9), particularly in
children. A series of clinical trials have been done to test
the effectiveness of laser acupuncture for asthma in several
countries (e.g., China (10), Austria (11), Australia (12),
Russia (13), and Serbia (14)). Except one trial (11), most of
these non-randomized controlled trials (non-RCTs) sug-
gested that laser acupuncture is effective for asthma.
However, whether laser acupuncture can bring certain
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benefit to children with asthma is inconsistent. This
systematic review of RCTs aims to critically evaluate the
evidence for or against the effectiveness of laser acupunc-
ture for childhood asthma.

METHODS

Types of Studies

Only RCTs were considered for inclusion in this review.
There were no language restrictions.

Types of Participants

Trials including children (<18 years) with a history of
asthma were eligible. There were no limitations to the
gender, race, or type of asthma.

Types of Interventions

We included studies that tested the effectiveness of low-
level laser irradiation on acupuncture points or trigger
points, regardless of the laser source or wavelengths.
Trials involving other stimulation of acupuncture points
(e.g., needle, acupressure, or electricity) were excluded.
Any concomitant treatments needed to be identical in both
groups or treatment periods.

Types of Outcomes

There were no limitations on the outcome measures for this
review, and all the outcomes in the original articles were
extracted.
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FIGURE 1.—Flowchart showing the inclusion of randomized controlled trials (RCTs).

Literature Search

Comprehensive literature searches were performed in
February 2012 in the following databases: Cochrane
Central Register of Controlled Trials (Issue 1, 2012),
Ovid-Medline (1950-2012), EMBASE (1980-2012),
EBSCO-AMED (1985-2012), and EBSCO-CINAHL
(1982-2012). We also searched two Chinese journal data-
bases: the Chinese Journal Full-Text Database (CNKI,
1980-2012) and the Chinese Scientific Journal Database
(VIP, 1989-2012). The search terms included “laser, low-
power irradiation, infrared stimulation” and “asthma, asth-
matic, respiratory tract allergy.” These words were used as
MeSH terms, Emtree terms, or Free-text (abstract, title, and
keywords) in different databases. We also examined the
bibliographies of review articles and hand searched our
own files.

Quality Evaluation of Included Studies

The quality of included trials was independently evaluated
by two reviewers (Zhang and Li). Based on Jadad criteria
(15), randomization, allocation concealment, blinding, and
description of withdrawals were assessed. Disagreements
were resolved by discussion or consulted another author.

Data Extraction and Analysis

Information on patients, methods, interventions, out-
comes, and results was extracted and summarized by
three authors (Zhang, Xu, and Li) using a custom-made
data extraction form. A meta-analysis was considered but
seemed not possible because of clinical and methodologi-
cal heterogeneity among the included trials.

RESULTS

The initial literature search yielded 155 citations. After
primary selection, there were 23 potentially relevant trials.

After further selections, three RCTs were included for
analysis (exclusive reasons were explained in Figure 1).
The main characteristics of the three trials are presented in
Table 1.

Design of the Included Studies

One RCT was a parallel group study (16), while the others
were crossover designs (17,18). One study was a preven-
tion trial (17), while the others were intervention studies.

Patients

The three included studies were conducted in the following
three countries: Serbia (16), Austria (17), and Germany
(18). The total number of participants included in the three
studies was 176. The age of the children ranged from 7 to
17 years.

One study had clear inclusion criteria (17), while the
others did not. The severity of asthma among participants
in the different RCTs varied: one study included children
with asthma in the stage of acute bronchial obstruction
(low percents in forced expiratory volume in first second
(FEV,), FEV /forced vital capacity (FVC), and forced
expiratory flow (FEF)) (16), while the others included
children with mild to moderate asthma and the basic pre-
dicted values of FEV; were more than 97%.

Treatments

The interventions tested in the RCTs differed. Anti-asthma
drugs were withheld in one short-term study (17), while
routine anti-asthma drugs were allowed to be used in the
other studies. The types of comparison were laser acupunc-
ture versus sham laser acupuncture (16,17), and laser acu-
puncture plus routine drugs versus routine drugs (18).
The type of laser acupuncture also varied (Table 1). For
example, the wavelength of the laser varied from 820 to
904 nm, and the duration of laser irradiation ranged from
20 to 80 seconds. The frequencies of treatments were 2
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TABLE 2.—Methodological characteristics of included RCTs.

Randomization Allocation Outcome asses- Care provider Patients Attrition
Article ID appropriate? concealed? sor blinded? blinded? blinded? bias?
Nedeljkovié et al. (16) ? ? — — — —
Gruber et al. (17) ? ? ? — + —
Hirsch and Leupold (18) — ? + ? + —

Notes: RCTs, randomized controlled trials. +: Yes; —: No; ?: Unclear.

times, 10 times (within 12 days), and 15 times (within 5
weeks). The acupoints were individually selected in one
study (16), while the other studies adopted fixed acupoints.

Outcome Measures

Outcome measures frequently tested were FEV,, FVC,
FEF, and their derived indicators (Table 1). The changes
in symptoms were measured in two trials (17, 18). No
study reported adverse event.

Methodological Quality

All RCTs mentioned randomization, but none adequately
reported the randomization method. No trial described
concealment of random sequence. Two studies indicated
double blinding (17, 18), one study mentioned that tech-
nician collecting the data was blinded (18), and no study
adopted techniques to blind physician. (Table 2)

Data Analysis

One prevention study (crossover design) generated a nega-
tive result, in which laser acupuncture did not offer protec-
tion against exercise-induced asthma (17). This study did
not report the results clearly (e.g., how many subjects in
each group, whether the results were from the integration
of the both treatment sections). Therefore, it was impossi-
ble to do further data analysis.

One study (crossover design, including 32 subjects)
compared laser acupuncture with sham acupuncture (18).
The values of peak expiratory flow (PEF) in morning and
evening were increased after treatment, but no significant
difference between the groups was noted. The values of
FEV,, maximal instantaneous forced expiratory flow
where 25% of the FVC (MEF,s¢,), and maximal instanta-
neous forced expiratory flow where 50% of the FVC
(MEFs5(q,) decreased in the laser treatment group, while
they increased in the sham control group. The mean inter-
group differences and 95% confidence intervals of the
three indicators were —14.02 (—21.72, —6.32), —17.56
(—27.43, —7.69), and —16.65 (—25.97, —7.33), respec-
tively. For other indicators, including specific airway con-
ductance (a surrogate marker for FEV ) (sGaw), histamine
provocation concentration producing a 20% fall in FEV,
(PC-20), and score of asthma symptom, there were no
significant differences. These results suggested that laser
acupuncture is ineffective.

The third RCT (including 100 subjects) compared com-
bined therapy (routine drugs plus laser acupuncture) with
routine drug treatment (16). After 10 times treatments
within 12 days, spirometry results (FEV,, PEF, and forced

expiratory flow between 25% and 75% of FVC (FEF;s_
75%)) in the experimental group returned to normal values,
but did not restore in the control group. There was a
significant statistical difference between the groups. The
results suggested that laser acupuncture on hand points is
beneficial for treating acute airway obstruction in children
with asthma. However, the results of each indicator were
reported as histograms without available data. Thus, data
were not reanalyzed in this review.

None of the included RCTs reported any adverse events
associated with the use of laser acupuncture.

DISCUSSION

The aim of this review was to evaluate the effectiveness of
laser acupuncture in the treatment of childhood asthma.
Two RCTs with crossover designs suggested that laser
acupuncture was not effective for asthma in children,
while one RCT with two parallel groups demonstrated
benefits of laser acupuncture.

Diverse inclusion criteria and different experimental
and control interventions led to clinical heterogeneity
among the included studies. Thus, we did not perform
a meta-analysis. All RCTs are burdened with signifi-
cant bias. Furthermore, certain design features may
have contributed to unreliable results. For instance,
insufficient laser treatments (only two sessions) and
inappropriate control methods (laser irradiation on acu-
points alleged irrelevant to asthma) were employed in
one of the RCTs (17). Therefore, the existing RCT data
are less than conclusive.

According to the theory of Traditional Chinese
Medicine, the stimulation of different acupoints may lead
to different effects and point selection should be based on
the characteristic of the individual patient. So, the acu-
points should be chosen by well-trained acupuncturist
and reported clearly.

Acupuncture points are considered to be located at
certain depths, and hence some minimum level of laser
transmission to a certain depth is imperative. Red and
infrared laser beams have greater transmissions than
other wavelengths (19). Low-power visible red helium—
neon (HeNe, wavelength of 632.8 nm), invisible infrared
gallium—arsenide (GaAs, 904 nm), and gallium—alumi-
num-arsenide (GaAlAs, 830 nm) are commonly used in
laser acupuncture (9, 20). Furthermore, laser beam with
bigger diameter can result in a higher subsurface rate and
greater penetration (21, 22). Therefore, the parameters of
laser light need careful consideration.
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Acupoint stimulation by laser light depends on the out-
put power, diameter of laser beam, duration, and frequency
of treatment. The majority of the positive studies used
wavelengths with greater skin transmission and a higher
power than the negative studies (9). Future trials should
use laser light that fulfills these parameters.

In order to test the effectiveness of laser acupuncture,
appropriate control groups are imperative. In contrast to
needle acupuncture, it is easier to design a double-blinded
placebo-controlled clinical trial due to invisible beam
(>780 nm) and negligible sensory (23). Well-designed
laser machines combined with randomization codes,
decoy lights, and sound are available and will favor the
design of double-blinded RCTs of laser acupuncture (20).

CONCLUSION

No compelling evidence exists to suggest that laser acu-
puncture is (not) an effective treatment for childhood
asthma. Further rigorous studies are warranted. When
researchers design a new clinical trial, attention should be
paid to acupoints, control group, treatment duration, laser
type, and parameters.

DECLARATION OF INTEREST

The authors report no conflicts of interest. The authors alone
are responsible for the content and writing of this article.

REFERENCES

1. Masoli M, Fabian D, Holt S, Beasley R. The global burden of asthma:
executive summary of the GINA Dissemination Committee report.
Allergy 2004;59(5):469-478.

2. National Heart, Lung, and Blood Institute. Expert Panel Report 3: guide-
lines for the diagnosis and management of asthma. 2007.

3. Moonie SA, Sterling DA, Figgs L, Castro M. Asthma status and severity
affects missed school days. J Sch Health 2006; 76(1):18-24.

4. Global Initiative for Asthma (GINA). Global strategy for asthma man-
agement and prevention. Updated 2009.

5. Cates CJ, Cates MJ. Regular treatment with salmeterol for chronic
asthma: serious adverse events. Cochrane Database Syst Rev 2008;
16(3):CD006363.

6. Carlsen KH, Gerritsen J. Inhaled steroids in children: adrenal
suppression and growth impairment. Eur Respir J 2002; 19(6):
985-958.

7. Lipworth BJ. Systemic adverse effects of inhaled corticosteroid therapy:
a systematic review and meta-analysis. Arch Intern Med 1999; 159
(9):941-955.

8. Allen DB, Mullen M, Mullen B. A meta-analysis of the effect of oral and
inhaled corticosteroids on growth. J Allergy Clin Immunol 1994; 93
(6):967-976.

9. Whittaker P. Laser acupuncture: past, present, and future. Lasers Med
Sci 2004; 19(2):69-80.

10. He YZ, Liang ZQ. Clinical observation of CO2 laser exposure acu-
points for bronchial asthma. Chinese Acupuncture & Moxibustion
1994; 1:13-16.

11. Stockert K, Schneider B, Porenta G, Rath R, Nissel H, Eichler I. Laser
acupuncture and probiotics in school age children with asthma: a rando-
mized, placebo-controlled pilot study of therapy guided by principles of
Traditional Chinese Medicine. Pediatr Allergy Immunol 2007; 18
(2):160-166.

12. Morton AR, Fazio SM, Miller D. Efficacy of laser-acupuncture in the
prevention of exercise-induced asthma. Ann Allergy 1993; 70(4):295-298.

13. Ostronosova NS. Outpatient use of laser therapy in bronchial asthma. Ter
Arkh 2006; 78(3):41-44.

14. Milojevi¢ M, Kuruc V. Low power laser biostimulation in the treatment
of bronchial asthma. Med Pregl 2003; 56:413—418.

15. Jadad AR, Moore RA, Carroll D, Jenkinson C, Reynolds DJ,
Gavaghan DJ, McQuay HJ. Assessing the quality of reports of rando-
mized clinical trials: is blinding necessary? Control ClinTrials 1996; 17
(1):1-12.

16. Nedeljkovi¢ M, Ljustina-Pribi¢ R, Savi¢ K. Innovative approach to laser
acupuncture therapy of acute obstruction in asthmatic children. Med
Pregl 2008; 61(3—4):123-130.

17. Gruber W, Eber E, Malle-Scheid D, Pfleger A, Weinhandl E, Dorfer L,
Zach MS. Laser acupuncture in children and adolescents with exercise
induced asthma. Thorax 2002; 57(3): 222-225.

18. Hirsch D, Leupold W. Placebo-controlled study on the effect of laser
acupuncture in childhood asthma. Atemwegs Und Lungenkrankheiten
1994; 12:701-705.

19. Anderson RR, Parrish JA. The optics of human skin. J Invest Dermatol
1981; 77(1):13-19.

20. Relf1, Chow R, Pirotta M. Blinding techniques in randomized controlled
trials of laser therapy: an overview and possible solution. Evid Based
Complement Alternat Med. 2008; 5(4):383-389.

21. Keijzer M, Jacques SL, Prahl SA, Welch AJ. Light distributions in artery
tissue: Monte Carlo simulations for finite-diameter laser beams. Lasers
Surg Med 1989; 9(2):148-154.

22. Reinisch L. Scatter-limited phototherapy: a model for laser treatment of
skin. Lasers Surg Med 2002; 30(5):381-388.

23. Irnich D, Salih N, Offenbicher M. Is sham laser a valid control for
acupuncture trials? Evid Based Complement Alternat Med 2011;2011:
485945. doi:10.1093/ecam/neq009.



Copyright of Journal of Asthmaisthe property of Taylor & Francis Ltd and its content may not be copied or
emailed to multiple sites or posted to alistserv without the copyright holder's express written permission.
However, users may print, download, or email articles for individual use.



