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Introduction 
Study Protocol 
A randomized, double-blind, placebo-controlled study was performed by an independent CRO to 
measure the efficacy of the Avulux Migraine & Light Sensitivity Lens versus a clear placebo lens. 

Devices Tested 
Avulux Migraine & Light Sensitivity Lens: A patented multi-band precision optical filter that filters up to 
97% of the most harmful blue, amber, and red light while allowing soothing green light through. 

Placebo Lens: A clear lens with minimal light filtration. 

Frames: Lenses were mounted into a wrap, fit-over frame that could be worn by subjects not needing 
vision correction or worn over prescription glasses for subjects with vision correction glasses. 

Screening Criteria 
Subjects between the ages of 18-64 who had at least 4 migraine attacks per month as defined by the 
International Headache Society classification system for headaches 

Excluded: Subjects with chronic daily headache, chronic migraine, non-migraine related headaches 

Randomization Protocol: Using random number tables, patients were randomized to either the active 
group (Avulux glasses) or the control group. Both groups were matched to age and sex. The study 
coordinators were blinded to the study groups. 

Study Duration: 4 weeks 

Per Protocol Use of Study Glasses 
Subjects were instructed to put on their glasses at the first sign of a migraine attack symptom. 

Subjects were to keep their glasses on throughout the duration of the migraine attack. 

Subjects were asked not to take medication, but if they did, to report it. 

Subjects were asked to record their pain scores on an 11-point pain scale (from 0-10, with 10 being the 
worst pain) at: 

• Hour 0 of the migraine attack. 
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• Hour 2 of the migraine attack. 
• Hour 4 of the migraine attack. 

Subjects were asked to record whether they experienced light sensitivity with a Yes or No at: 

• Hour 2 of the migraine attack. 
• Hour 4 of the migraine attack. 

Study Analysis Information 
The following results were compiled by an independent statistician from the independently collected 
study data.  

Group A: Avulux® Migraine & Light Sensitivity Glasses 

Group B: Clear Placebo Lens 

Modified Intent to Treat (mITT) Population: 
The mITT population included all headaches with baseline pain score of 2-10 inclusive, where 
study glasses were applied within 1 hour of symptom onset and the 2h pain score was recorded 
between 1-3 hours after symptom onset.  

Per Protocol Population: 
The per-protocol population included all headaches with baseline pain score of 2-10 inclusive, 
where study glasses were applied within 1 hour of symptom onset, the 2h pain score was 
recorded between 1-3 hours after symptom onset, and abortive medications were not taken.   

Study Results Written Summary 
When analyzing all headaches and when performing a mixed model analysis, the Avulux Migraine & 
Light Sensitivity lens (Group A) in both the mITT and Per Protocol populations showed statistical 
significance in reducing pain at 2 and 4 hours when compared with the placebo glasses (Group B). 

There was a statistically significant difference between the study groups in relation to the presence of 
light sensitivity at 2 hours. The Avulux glasses (Group A) showed superior results, with a lower 
percentage of subjects experiencing light sensitivity at 2 hours. 

  



 
 Migraine & Light Sensitivity Eyewear 

2020 Clinical Trial Analysis 

 
 
 

avulux.com 4 

Detailed Study Analysis & Results 
Difference in pain score after 2 hours 
Modified Intent to Treat (mITT) population: 

 

The mITT population included all headaches with baseline pain score of 2-10 inclusive, where 
study glasses were applied within 1 hour of symptom onset and the 2h pain score was recorded 
between 1-3 hours after symptom onset.  

Group A:  n = 102, mean difference = -1.91, SD = 2.13 

Group B:  n = 105, mean difference = -1.05, SD = 1.82 

When analyzing all headaches, there was a statistically significant difference in pain reduction 
after 2 h between groups (Mann-Whitney p = 0.003).   

The mean baseline pain score was 5.78 in Group A, and 5.79 in Group B.  The proportion of 
headaches for which abortive medications were required was 22/98 = 22% in Group A, and 
36/103 = 35% in Group B.   

A mixed model analysis was performed, with pain difference after 2 hours modeled as a 
function of study arm, baseline pain score and headache medication use, and random slopes 
and intercepts for all explanatory variables by study subject.  Baseline pain score and 
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medication use were found to be significant covariates (p < 0.001 for each); after adjusting for 
baseline pain score and medication use, the effect of study arm on the difference in pain score 
after 2 hours was statistically significant (p = 0.021).  

Per protocol population: 

 

The per-protocol population included all headaches with baseline pain score of 2-10 inclusive, 
where study glasses were applied within 1 hour of symptom onset, the 2h pain score was 
recorded between 1-3 hours after symptom onset, and abortive medications were not taken.   

Group A:  n = 76, mean difference = -2.29, SD = 1.99 

Group B:  n = 67, mean difference = -1.13, SD = 1.68 

When analyzing all headaches, there was a statistically significant difference in pain reduction 
after 2 h between groups (Mann-Whitney p < 0.001).   

The mean baseline pain score was 5.68 in Group A, and 5.34 in Group B.   

A mixed model analysis was performed, with pain difference after 2 hours modeled as a 
function of study arm and baseline pain score, and random slopes and intercepts for all 
explanatory variables by study subject.  Baseline pain score was found to be a significant 
covariate (p = 0.002); after adjusting for baseline pain score, the effect of study arm on the 
difference in pain score after 2 hours was statistically significant (p = 0.018).  
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Difference in pain score after 4 hours 
Modified Intent to Treat (mITT) population: 

 

The mITT population included all headaches with baseline pain score of 2-10 inclusive, where 
study glasses were applied within 1 hour of symptom onset and the 4h pain score was recorded 
between 3-5 hours after symptom onset.  

Group A:  n = 87, mean difference = -3.46, SD = 2.87 

Group B:  n = 88, mean difference = -2.10, SD = 2.80 

When analyzing all headaches, there was a statistically significant difference in pain reduction 
after 4 h between groups (Mann-Whitney p = 0.002).   

The mean baseline pain score was 5.74 in Group A, and 5.80 in Group B.  The proportion of 
headaches for which abortive medications were required was 19/84 = 23% in Group A, and 
31/87 = 36% in Group B.   

A mixed model analysis was performed, with pain difference after 4 hours modeled as a 
function of study arm, baseline pain score and headache medication use, and random slopes 
and intercepts for all explanatory variables by study subject.  Baseline pain score (p < 0.001) 
and medication use (p = 0.007) were found to be significant covariates; after adjusting for 
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baseline pain score and medication use, the effect of study arm on the difference in pain score 
after 4 hours was statistically significant (p = 0.019). 

Per protocol population: 

 

The per-protocol population included all headaches with baseline pain score of 2-10 inclusive, 
where study glasses were applied within 1 hour of symptom onset, the 4h pain score was 
recorded between 3-5 hours after symptom onset, and abortive medications were not taken.   

Group A:  n = 65, mean difference = -3.89, SD = 2.63 

Group B:  n = 56, mean difference = -2.29, SD = 2.72 

When analyzing all mild/moderate headaches, there was a significant difference in pain 
reduction after 4 h between groups (Mann-Whitney p = 0.002).   

The mean baseline pain score was 5.62 in Group A, and 5.45 in Group B.   

A mixed model analysis was performed, with pain difference after 4 hours modeled as a 
function of study arm and baseline pain score, and random slopes and intercepts for all 
explanatory variables by study subject.  Baseline pain score was found to be a significant 
covariate (p < 0.001); after adjusting for baseline pain score, the effect of study arm on 
difference in pain score after 4 hours was statistically significant (p = 0.032).  
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Light sensitivity after 2 hours 
Modified Intent to Treat (mITT) population: 
The mITT population included all headaches with baseline pain score of 2-10 inclusive, where 
study glasses were applied within 1 hour of symptom onset and the 2h presence or absence of 
light sensitivity was recorded between 1-3 hours after symptom onset.  

Headaches were placed into one of 2 strata on the basis of the baseline pain score (2-5 vs. 6-
10).   The total number of headaches, and the number of headaches with accompanying light 
sensitivity after 2 hours, were tabulated within each stratum.  The following results were 
observed (results show the number of headaches with accompanying light sensitivity after 2 
hours as a proportion of the total number of headaches; results are provided separately for 
each stratum and combined across strata):  

• Baseline pain score of 2-5:  16/51 (31%) for device A, 23/47 (49%) for device B;  
• Baseline pain score of 6-10:  15/46 (33%) for device A, 40/55 (73%) for device B;  
• Overall:  31/97 (32%) for device A, 63/102 (62%) for device B.  

When applying a Cochran-Mantel-Haenszel test, using the strata indicated above, the pooled 
odds ratio was 3.35, with a 95% confidence interval of (1.80, 6.34).  The proportion of subjects 
experiencing light sensitivity after 2 hours was significantly lower when using device A, with 
respect to this study subset (p < 0.001). 

A mixed model analysis was performed, with the probability of experiencing light sensitivity 
after 2 hours modeled as a function of study arm, baseline pain score and headache medication 
use, and random slopes and intercepts for all explanatory variables by study subject.  
Medication use was found to be a significant covariate (p = 0.017); after adjusting for baseline 
pain score and medication use, the effect of study arm on the probability of experiencing light 
sensitivity after 2 hours was statistically significant (p = 0.028).  

Per protocol population: 
The per-protocol population included all headaches with baseline pain score of 2-10 inclusive, 
where study glasses were applied within 1 hour of symptom onset, the 2h presence or absence 
of light sensitivity was recorded between 1-3 hours after symptom onset, and abortive 
medications were not taken.   
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Headaches were placed into one of 2 strata on the basis of the baseline pain score (2-5 vs. 6-
10).   The total number of headaches, and the number of headaches with accompanying light 
sensitivity after 2 hours, were tabulated within each stratum.  The following results were 
observed (results show the number of headaches with accompanying light sensitivity after 2 
hours as a proportion of the total number of headaches; results are provided separately for 
each stratum and combined across strata):  

• Baseline pain score of 2-5:  12/43 (28%) for device A, 16/37 (43%) for device B;  
• Baseline pain score of 6-10:  9/33 (27%) for device A, 16/29 (55%) for device B;  
• Overall:  21/76 (28%) for device A, 32/66 (48%) for device B.  

When applying a Cochran-Mantel-Haenszel test, using the strata indicated above, the pooled 
odds ratio was 2.44, with a 95% confidence interval of (1.16, 5.22).  The proportion of subjects 
experiencing light sensitivity after 2 hours was significantly lower when using device A, with 
respect to this study subset (p = 0.015). 

A mixed model analysis was performed, with the probability of experiencing light sensitivity 
after 2 hours modeled as a function of study arm and baseline pain score, and random slopes 
and intercepts for all explanatory variables by study subject.  After adjusting for baseline pain 
score, the effect of study arm on the probability of experiencing light sensitivity after 2 hours 
was statistically significant (p = 0.037).  

 

Light sensitivity after 4 hours 
Modified Intent to Treat (mITT) population: 
The mITT population included all headaches with baseline pain score of 2-10 inclusive, where 
study glasses were applied within 1 hour of symptom onset and the 4h presence or absence of 
light sensitivity was recorded between 3-5 hours after symptom onset.  

Headaches were placed into one of 2 strata on the basis of the baseline pain score (2-5 vs. 6-
10).   The total number of headaches, and the number of headaches with accompanying light 
sensitivity after 4 hours, were tabulated within each stratum.  The following results were 
observed (results show the number of headaches with accompanying light sensitivity after 4 
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hours as a proportion of the total number of headaches; results are provided separately for 
each stratum and combined across strata):  

• Baseline pain score of 2-5:  11/47 (23%) for device A, 12/38 (32%) for device B;  
• Baseline pain score of 6-10:  13/37 (35%) for device A, 22/48 (46%) for device B;  
• Overall:  24/84 (29%) for device A, 34/86 (40%) for device B.  

When applying a Cochran-Mantel-Haenszel test, using the strata indicated above, the pooled 
odds ratio was 1.53, with a 95% confidence interval of (0.76, 3.09).  The proportion of subjects 
experiencing light sensitivity after 4 hours was lower when using device A with respect to this 
study subset, but the difference in proportions between device A and device B was not 
statistically significant (p = 0.25). 

A mixed model analysis was performed, with the probability of experiencing light sensitivity 
after 4 hours modeled as a function of study arm, baseline pain score and headache medication 
use, and random slopes and intercepts for all explanatory variables by study subject.  
Medication use was found to be a significant covariate (p = 0.005); after adjusting for baseline 
pain score and medication use, the effect of study arm on the probability of experiencing light 
sensitivity after 4 hours was not statistically significant (p = 0.46).  

 

Per protocol population: 
The per-protocol population included all headaches with baseline pain score of 2-10 inclusive, 
where study glasses were applied within 1 hour of symptom onset, the 4h presence or absence 
of light sensitivity was recorded between 3-5 hours after symptom onset, and abortive 
medications were not taken.   

Headaches were placed into one of 2 strata on the basis of the baseline pain score (2-5 vs. 6-
10).   The total number of headaches, and the number of headaches with accompanying light 
sensitivity after 4 hours, were tabulated within each stratum.  The following results were 
observed (results show the number of headaches with accompanying light sensitivity after 4 
hours as a proportion of the total number of headaches; results are provided separately for 
each stratum and combined across strata):  
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• Baseline pain score of 2-5:  7/39 (18%) for device A, 8/29 (28%) for device B;  
• Baseline pain score of 6-10:  7/26 (27%) for device A, 7/26 (27%) for device B;  
• Overall:  14/65 (22%) for device A, 15/55 (27%) for device B.  

When applying a Cochran-Mantel-Haenszel test, using the strata indicated above, the pooled 
odds ratio was 1.34, with a 95% confidence interval of (0.53, 3.38).  The proportion of subjects 
experiencing light sensitivity after 4 hours was lower when using device A with respect to this 
study subset, but the difference in proportions between device A and device B was not 
statistically significant (p = 0.53). 

A mixed model analysis was performed, with the probability of experiencing light sensitivity 
after 4 hours modeled as a function of study arm and baseline pain score, and random slopes 
and intercepts for all explanatory variables by study subject.  After adjusting for baseline pain 
score, the effect of study arm on the probability of experiencing light sensitivity after 4 hours 
was not statistically significant (p = 0.39).  


