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May Low Level Laser Therapy be the Candidate of First Choice for the Acute Stroke?
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ABSTRACT

Background : Low level laser therapy may be an effective method to protect tissue damage in acute stroke. Recently, series
of clinical studies on the basis of animal experiments report efficacy and safety of laser therapy at early stages of acute stroke.
Laser promotes mitochondrial ATP synthesis to reduce cell death by ischemic infarction.

Objectives : To report possibility of non-invasive laser therapy for acute stroke by reviewing literature about its effectiveness,
safety and mechanism.

Methods : We searched papers using PubMed and "Web of Knowledge of Thomson ISI, using the keywords "Laser Therapy.
Low-Level” and “Stroke”. Limitations were last 10 years of publications and only in English. Search range includes RCTs,
clinical reports, reviews and animal experiments. Papers not matched with inclusion criteria were excluded.

Results : A total 223 studies were found, 203 excluded during title and extract screening. After scanning 20 papers the final
2 serial RCTs were selected and analyzed. They reported that transcranial laser therapy led in neuroprotective effect for acute
stroke patents. Clinical evaluation factors showed favorable trend and initial safety.

Conclusions : Non-invasive laser secured safety of clinical application. It may be a favorable choice for the acute stage of
stroke.
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Fig. 1. Flow chart of the trial selection process.
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Table 1. Transcranial laser therapy for Ischemic Stroke-1

Infrared Laser Therapy for Ischemic Stroke: A New Treatment Strategy: Results of

Title the NeuroThera Effectiveness and Safety Trial-1 (NEST-1)!
Journal Stroke 2007:38:1843-1849
To evaluate the safety and preliminary effectiveness of the NeuroThera Laser System
Objective in the ability to improve 90-day outcomes in ischemic stroke patients treated within

24 hours from stroke onset.

Study design RCT double blind

Subjective N=120(79/41) age=40-85, onset<24 hrs, NIHSS score 7-22
Allocation: active laser n="79, placebo laser(laser off) n=41 / Laser: PhotoThera, Inc,
Intervention 808 nm, near-infrared, Class IV, 20 predetermined locations on the shaved scalp skin

by cap, 2min at each sites, total 1 J/cm2, mean treatment time 18h(laser)/16h(placebo)

Evaluation methods

1st factor(tested at screening, randomizing) : NIHSS, 2nd factor(tested at 30, 60, 90d):

NIHSS, mRS, Barthel Index, and Glasgow Outcome Scale

Statistical analysis

1. stratified Cochran-Mantel-Haentzel (CMH) test(van Elteren test)[for full mRS,
binary mRS, binary NIH] 2. logistic regression[for binary mRS, binary NIH]

Results-Baseline

122 enrolled, 2 dropout before randomization. NO baseline difference, No adverse effect

dNTH(70%/51%, P=0.035[severity & treat time from onset], P=0.048{severity only}):

Results-Efficacy

Odd ratio 1.40(95% CI, 1.01-1.93) at only controlling baseline severity: a:b:c:d

=38%:20%:11%:30% (laser) vs 29%:7%:15%:49% (placebo)

Results-Safety

No serious adverse events were directly attributable to TLT

Conclusion

May indicate that infrared laser therapy has potential to become a treatment of ischemic

stroke in humans when initiated within 24 hours of stroke onset

dNIH: dichotomous NIIHSS. a=final NIHSS 0-1 & improved >9points, b=improved >9points, ¢=final NIHSS 0-1,

d=non either
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Table 2. Transcranial laser therapy for Ischemic Stroke-2

Title Effectiveness and Safety of Transcranial Laser Therapy for Acute Ischemic Stroke”
Journal Stroke published online Feb 20, 2009
Objective To investigate transcranial laser therapy (TLT) can use near-infrared laser technology

to treat acute ischemic stroke .

Study design RCT double blind

Subjective N=660(331/327) age=40-90, onset<24 hrs, NIHSS score 7-22
Allocation: active laser n=331, placebo laser(laser off) n=327(2 drop out) / Laser:
Intervention PhotoThera, Inc, 808 nm, near-infrared, 20 predetermined locations on the shaved scalp

skin by cap, 2min at each sites, mean treatment time 14:38(laser)/14:43(placebo)

Evaluation methods

Ist factor: dichotomous mRS(0-2=success/3-6 =failure) 2nd factor: dichotomous NIHSS
(success when 90day score 0-1 or change over 9 points)

Statistical analysis test(van Elteren test)

1. multiple logistic regression(for d-mRS) 2. stratified Cochran-Mantel-Haentzel (CMH)

Results-Baseline 660 enrolled, 2 dropout(placebo), baseline balanced

Results-Efficacy

success 120(36.3%) [laser] vs 101(30.9%) [placebo]l p=0.094 OR 1.38(9%5% CI, 0.95 to
2.00) All covariates except sex

Results-Safety

No serious adverse events were directly attributable to TLT

Conclusion TLT was safe but did not significantly improve patient outcomes as
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