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Acne vulgaris is a common and distressing con-
dition that typically presents in adolescents and 
young adults. The aim of this split-face, single-blind, 
randomized, controlled study was to determine if 
combination therapy with pneumatic broadband 
light (PBBL) plus adapalene gel 0.3% is superior to 
adapalene gel 0.3% monotherapy in the treatment 
of acne. Results indicated that the addition of PBBL 
to topical regimens may lead to quicker results and 
therefore may improve treatment adherence to topi-
cal therapies in acne patients. 

Cutis. 2016;98:56-61.

Acne is a common and distressing condition that 
typically presents in adolescents and young 
adults and has been associated with not only 

medical but also emotional and aesthetic consequences. 
Acne treatments that offer faster improvement are the 

coveted goal. Although clinical studies support the 
use of combination therapy with topical retinoids and 
antibiotics, the overuse of antibiotics raises caution 
for bacterial resistance.1 Therefore, adjunctive treat-
ments such as chemical peels, light therapy, and laser 
treatments can hasten the response to traditional acne 
treatments and in some cases may potentially decrease 
use of both oral and topical antibiotics.

Light therapy, particularly with visible light, 
may improve acne outcomes. Pneumatic broad-
band light (PBBL) is a light treatment in the 
broadband range (400–1200 nm) combined with 
a vacuum. The suction created by the vacuum 
has several effects on acne lesions, such as creat-
ing a mechanical lysis of thin-walled pustules and 
dislodging pore impaction. The blue light with a 
wavelength of 410 nm targets endogenous porphy-
rins in Propionibacterium acnes and elicits singlet 
oxygen production, resulting in bacterial destruc-
tion.2,3 Studies showed that PBBL alone was effec-
tive in most patients with mild to moderate acne 
and caused minimal side effects.2-4 

We sought to determine if PBBL combined with 
a topical retinoid can accelerate and prolong acne 
improvement. We evaluated the efficacy, safety, and 
tolerability of PBBL plus adapalene gel 0.3% versus 
adapalene gel 0.3% monotherapy in patients with 
mild to moderate acne. 
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PRACTICE POINTS
•	 Compliance is achieved when patients can see improvements with their acne treatments quickly.
•	  Combination therapy achieves the goal of a quicker visual improvement of acneform pustules and  

papules with pneumatic broadband light while topical acne treatments have a chance to work, thus 
increasing compliance.
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METHODS 
Patient Population
Patients with mild to moderate acne were eligible for 
the study if they were 18 years or older at screening, 
in good health, had stopped oral isotretinoin for at 
least 1 year prior to treatment initiation, and were 
not taking oral or topical antibiotics or using any 
topical retinoid derivatives for at least 1 month prior 
to treatment initiation. Inclusion criteria included 
at least 10 acne lesions on the face. Patients were 
excluded if they had a history of receiving PBBL 
treatment; had a history of scarring, hypopigmen-
tation, or hyperpigmentation from laser or light 
treatments; and/or were pregnant or refused use of 
contraception during the study period.

Study Design
This single-blind, randomized, split-face study 
was approved by the institutional review board 
of the University of Pennsylvania (Philadelphia, 
Pennsylvania). All participants provided informed 
consent before entering the study. Each participant 
was randomly assigned to receive PBBL on one 
side of the face for 6 consecutive weeks and apply 
adapalene gel 0.3% to both sides of the face nightly 
for 10 weeks. Pneumatic broadband light treatment 
was performed using the following settings: starting 
power 2 (approximately 4–6 J/cm2) and vacuum set-
ting 3 (negative pressure, approximately 3 lb/in2). 
The power setting was increased to a maximum of 
6 (12–14 J/cm2) at subsequent visits depending on 
tolerability of the participants. 

All participants visited the clinic weekly for  
6 weeks and also returned for follow-up at week 10  
(4 weeks following last PBBL treatment). At each visit, 
the participants completed satisfaction questionnaires 
and were assessed by a dermatologist evaluator using 
several parameters including the modified Global 
Acne Grading Score (mGAGS), clinical photography, 
participant self-assessment, physician assessment, and 
Wong Baker FACES Pain Rating Scale (WBPRS). 
The physician evaluator was blinded to the side of the 
face receiving PBBL treatment. Clinical photographs 
were taken to compare the clinical outcome at each 
visit versus baseline. 

Efficacy Evaluation 
Acne Counts—The blinded evaluator counted acne 
lesions and assessed the mGAGS at each visit prior 
to administration of the PBBL treatment. Acne 
lesions were counted separately as noninflammatory 
(comedones) and inflammatory (papules, pustules, 
nodules) on the forehead, cheeks, nose, and chin. 

Modified Global Acne Grading Score—The modi-
fied Global Acne Grading Score was modified from 

the Global Acne Grading Scale (GAGS) that has 
previously been used to evaluate acne severity.5 The 
original GAGS used the type and location of the acne 
lesions. The GAGS considers 6 locations on the face, 
chest, and upper back, with a grading factor for each 
location (forehead=2; cheeks=2; nose=1; chin=1). 
Another grading factor represented the lesion type 
(0=no lesion; 1=comedone; 2=papule; 3=pustule; 
4=nodule). The local score was calculated by multi-
plying the location grading factor by the lesion type 
grading factor. The total score was the sum of the 
individual local scores for the 4 locations. 

Given that the number of acne lesions is impor-
tant, we modified the GAGS by adding a grading 
factor that represented the number of lesions to 
improve the accuracy of the test (1=0–10 lesions; 
2=11–20 lesions; 3=21–30 lesions; 4=≥31 lesions). 
The local score of mGAGS was calculated by mul-
tiplying the grading factors for location, lesion type, 
and number of lesions. Each local score was then 
added to yield a total score. The mGAGS may be 
useful and more accurate to determine the severity 
of acne (0=none; 1–44=mild; 45–80=moderate; 
81–132=severe; 133–176=very severe). 

Participant Self-assessment—Participants assessed 
their acne lesions using an 11-point rating scale 
(–5=100% worsening; –4=76%–99% worsening; 
–3=51%–75% worsening; –2=26%–50% worsen-
ing; –1=1%–25% worsening; 0=no improvement; 
1=1%–25% improvement; 2=26%–50% improve-
ment; 3=51%–75% improvement; 4=76%–99% 
improvement; 5=100% acne clear) to compare their 
acne at each treatment visit and week 10 follow-up 
with a baseline photograph.

Physician Assessment—The blinded evaluator 
assessed acne lesions on the face using the same 
11-point rating scale that was used for participant 
self-assessment. For each participant, assessments 
were made at each treatment visit and week 10 
follow-up by comparing baseline photographs.

Safety Evaluation
The WBPRS score, a standardized 6-point scale 
(0=no pain; 1=hurts a little bit; 2=hurts a little 
bit more; 3=hurts even more; 4=hurts whole lot; 
5=hurt worst),6 was used to evaluate pain toleration 
during PBBL treatments and was recorded along with 
adverse events throughout the study. 

Statistical Analysis
Based on data from 2 prior studies,3,7 we expected 
that the favorable clinical outcome of adapalene gel 
0.3% and PBBL therapy would be 23% and 78%, 
respectively. If the adjunctive therapy with PBBL 
was beneficial, the favorable outcome would be 
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Figure 1. Noninflammatory (A) and 
inflammatory (B) acne lesion reduc-
tions with pneumatic broadband light 
(PBBL) plus adapalene gel 0.3% ver-
sus adapalene monotherapy. 

higher than 78%. To be able to detect this differ-
ence, the sample size of 11 patients was needed when 
5% type I error and 20% type II error were accepted. 

Categorical variables were expressed as percentages, 
while continuous variables were expressed in terms of 
median (range). The clinical outcomes between both 
treatment groups were compared using the Wilcoxon 
signed rank test. A 2-tailed P value of ≤.05 was consid-
ered statistically significant. All statistical calculations 
were performed using STATA software version 10.0.

RESULTS 
Baseline Characteristics
Four male and 7 female patients aged 18 to 35 years 
(median, 23 years) with mild to moderate acne 
were enrolled in the study. Of the 11 participants, 
7 were white, 2 were black, 1 was Asian, and 1 was 
Latin American. Baseline characteristics of both 
sides of the face were comparable in all participants  
(Table 1). Eight participants (73%) completed the 
study. Two black participants withdrew from the study 
due to hyperpigmentation following PBBL treatment; 
1 participant did not return for follow-up at week 10, 
as she was out of the country.

Lesion Counts
At week 3, reduction in noninflammatory lesions was 
significantly greater on the side receiving the com-
bination therapy compared to the monotherapy side 
(P=.04)(Table 2). However, there was no significant 
difference between the combination therapy and the 
adapalene monotherapy sides in the reduction of 
noninflammatory and inflammatory lesions at week 4 
(Figure 1). There was a remarkable improvement of 
the combination therapy and adapalene monother-
apy sides in acne lesions, but there was no significant 
difference between the combination therapy and the 
adapalene monotherapy sides (Figure 2).

Modified Global Acne Grading Score
At weeks 3 and 4, the improvement of mGAGS 
was significantly greater on the side treated with the 
combination therapy (P=.05). However, this signifi-
cant difference was not sustained (Table 3). 

Participant Self-assessment and  
Physician Assessment
The rate of acne improvement according to partici-
pant self-assessment was slightly higher on the side 

A

B
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receiving the combination therapy compared to the 
monotherapy side at week 2 (26%–50% vs 1%–25%) 
and week 6 (76%–99% vs 51%–75%). However, 
there was no statistically significant difference. For 
the physician assessment, there was no significant 
difference between the monotherapy and combina-
tion therapy sides. 

Safety
The median WBPRS score was 1 (hurts a little bit) 
throughout all PBBL treatment visits. The maxi-
mum score was highest at week 1 (4=hurts whole 
lot) and subsequently decreased to 2 (hurts a little 
bit more) at week 6. 

After the PBBL treatment, all participants expe-
rienced transient erythema in the treatment area. 
All participants noted their skin had become drier 
than usual from adapalene, except 1 participant 
(11%) who reported very dry skin on areas where 

adapalene gel 0.3% had been applied. However, the 
dryness was tolerable and relief was reported fol-
lowing application of a moisturizer. No participants 
withdrew from the study due to skin dryness.

Both black participants experienced hyperpig-
mentation caused by PBBL (1 on the treatment sites, 
the other on the test spot) and withdrew from the 
study. The hyperpigmentation resolved over time 
following application of a topical bleaching cream. 
One patient experienced purpura following PBBL 
treatment at week 4, which was associated with 
an increase in PBBL power. No other side effects  
(eg, scaling, stinging, burning, vesicle formation, 
blistering, crusting, scarring) were observed.

COMMENT
This 10-week study demonstrated that PBBL initially 
improved the appearance of acne in the first month 
of treatment, as determined by the significantly 

Figure 2. An 18-year-old woman with moderate acne before (A and C) and after 6 weeks of treatment with pneu-
matic broadband light plus adapalene gel 0.3% (B) versus adapalene gel 0.3% monotherapy (D). 

C DBA

Lesion Count 

Forehead Cheeks Nose Chin 

PBBL + 
Adapalene 

Gel 0.3%,  

n (range)

Adapalene 

Gel 0.3%, 

n (range) 

PBBL + 
Adapalene 

Gel 0.3%, 

n (range) 

Adapalene 

Gel 0.3%, 

n (range) 

PBBL + 
Adapalene 

Gel 0.3%,  

n (range) 

Adapalene 

Gel 0.3%, 

n (range) 

PBBL + 
Adapalene 

Gel 0.3%, 

n (range) 

Adapalene 

Gel 0.3%, 

n (range) 

Noninflammatory 
(comedones)

5 (0–55) 5 (0–48) 7 (0–34) 6 (0–23) 1 (0–4) 0 (0–4) 1 (0–22) 2 (0–14)

Inflammatory 

Papules 3 (0–15) 4 (0–11) 3 (0–12) 3 (0–10) 1 (0–2) 0 (0–1) 2 (0–13) 4 (0–8)

Pustules 0 (0–0) 0 (0–2) 0 (0–7) 0 (0–4) 0 (0–0) 0 (0–0) 0 (0–4) 0 (0–5)

Nodules 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0)

Abbreviation: PBBL, pneumatic broadband light.

Table 1. 

Baseline Acne Lesion Counts 
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greater reduction in mGAGS for the combina-
tion side versus the adapalene monotherapy side. 
Differences in the reduction of acne lesions were 
not significant between the 2 treatments, except for  
noninflammatory lesion reduction at week 3. 
Analysis of physician assessment with photographs 
revealed acne improvement from baseline in the 
first month but no additional effects with the PBBL 
treatment at the end of study. Similarly, participant 
assessment indicated an improvement by week 2 
with the combination therapy compared to adapalene 
monotherapy in their assessment of acne lesion 

reductions from baseline. By the end of the study, 
there was no significant difference between mono-
therapy and combination therapy.

These findings illustrate that combination therapy 
with PBBL plus adapalene improved the appearance 
of acne lesions within the first month of treatment, 
but there were no further signs of improvement at 
weeks 5 and 6. These results are consistent with at 
least 2 other studies that demonstrated acne reduc-
tion within the first 3 weeks of PBBL treatment.2,4 
The current study was completed as planned with  
6 weeks of combination therapy and patients 

Table 2. 

Median Change in Lesion Count From Baseline 

Lesion Count PBBL + Adapalene Gel 0.3%, n (range) Adapalene Gel 0.3%, n (range) P Valuea

Week 2

Noninflammatory lesions 0 (–27–42) 0 (–36–19) .51

Inflammatory lesions 4 (–4–10) 4 (–1–13) .44

Total 5 (–17–38) 7 (–37–23) .47

Week 3

Noninflammatory lesions 2 (–12–66) 1 (–16–26) .04

Inflammatory lesions 6 (2–29) 4 (–1–12) .91

Total 8 (–4–72) 3 (–17–31) .40

Week 4

Noninflammatory lesions 8 (–27–65) –1 (–22–21) .34

Inflammatory lesions 6 (2–35) 6 (–1–20) .86

Total 14 (–17–71) 12 (–23–27) .24

Week 5

Noninflammatory lesions 10 (–7–52) 5 (–1–15) .48

Inflammatory lesions 4 (0–36) 7 (3–24) .51

Total 14 (–1–55) 14 (2–34) .31

Week 6

Noninflammatory lesions 13 (–32–80) 13 (–13–42) .55

Inflammatory lesions 5 (2–42) 8 (3–29) .68

Total 15 (–17–89) 26 (–10–49) .51

Week 10

Noninflammatory lesions 10 (3–18) 4 (–4–25) .53

Inflammatory lesions 8.5 (3–41) 10 (4–31) .83

Total 10 (3–25) 14 (8–36) .73

Abbreviation: PBBL, pneumatic broadband light. 
aP≤.05 indicates statistical significance for combination therapy versus adapalene monotherapy. 
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continued adapalene application until the last  
follow-up visit in week 10. The length of the com-
bination treatment was enough to determine that 
extension of treatment would not be necessary 
to gain any further benefits in this study. Because 
of the small sample size, we would not be able to 
detect any significant differences, as the difference 
between the combination therapy and the adapalene  
monotherapy was less than 55%. Therefore, a future 
study with a larger sample size is needed to draw a 
better conclusion. 

Pneumatic broadband light has shown impressive 
results in acne treatment. However, some side effects 
need to be considered. Minimal adverse events have 
been reported such as erythema, dryness, peeling, 
burning, and itching.2-4 In this study, we found that 
all patients experienced transient erythema during 
and after PBBL treatment, but this effect disap-
peared in minutes. Purpura can occur if a higher 
power of PBBL is performed (6 or greater). Black 
patients experienced hyperpigmentation that can 
occur in darker skin types, as reported when light 
therapy is performed despite using the correct skin 
type tips.8 Therefore, care must be used in darker 
skin types, and we advocate a skin test in this popu-
lation prior to general use. 

Our study showed that PBBL can be safely com-
bined with adapalene gel 0.3% and is well tolerated 
in the treatment of mild to moderate facial acne vul-
garis for patients with Fitzpatrick skin types I to III. 

The combination of PBBL and adapalene reduces 
acne severity, as shown by the reduction in mGAGS 
during the first month of treatment. Patients noted 
faster improvement in their acne lesions with this 
combination. Although this study was limited by a 
relatively small sample size, this information may be 
useful in getting patients to be compliant overall, 
as they appeared to see results sooner, giving other 
therapies time to initiate their effect. It appears that 
4 consecutive weekly treatments are enough to see 
that effect. Additionally, this combination therapy 
provides results without having to resort to oral anti-
biotics, as many patients today are concerned about 
creating future antibiotic resistance. 

CONCLUSION
Adapalene gel 0.3% can be safely combined with 
PBBL for treatment of mild to moderate acne. 
Although the benefits of this combination therapy 
can be seen after 4 consecutive weekly treatments, 
the beneficial effect is not sustained. 
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Table 3. 

Median Change in mGAGS  
From Baseline 

PBBL + 

Adapalene  

Gel 0.3%,  

n (range)

Adapalene  

Gel 0.3%,  

n (range) P Valuea

Week 2 2 (–4–9) 1 (–4–5) .19

Week 3 5 (–4–9) 0 (–5–6) .05

Week 4 4 (–3–8) 0 (–4–5) .05

Week 5 4 (–3–7) 1 (–3–6) .09

Week 6 5 (–1–10) 3 (–1–11) .72

Week 10 5.5 (0–7) 4 (–1–10) .78

Abbreviations: mGAGS, modified Global Acne Grading Score; 
PBBL, pneumatic broadband light. 
a P≤.05 indicates statistical significance for combination therapy  
versus adapalene monotherapy. 
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