
43
JCAD  JOURNAL OF CLINICAL AND AESTHETIC DERMATOLOGY  April 2018 • Volume 11 • Number 4

O R I G I N A L  R E S E A R C H

AAcne vulgaris is a common self-limiting 
disorder of the pilosebaceous unit that is 
seen primarily in adolescents.1 Acne is often 
an early manifestation of puberty. In girls, 
the occurrence of acne might precede their 
first menstrual cycle by more than one year. 
The greatest number of cases are seen during 
the mid-to-late teenage years of life.2 The 
key elements in the pathogenesis of acne are 
follicular epidermal hyperproliferation, excess 
sebum production, inflammation, and the 
presence of Propionibacterium acnes (P. acnes).3 

The disease is characterized by a variety of 
clinical lesions, although one type of lesion 
might be predominant. The course of acne 
can be self-limiting, while the sequelae can 
be lifelong with pitted or hypertrophic scar 
formation.3 Comedones and papules form the 
noninflammatory component, while pustules, 
nodules, and cysts are the features of the 
inflammatory variety. Pitted or hypertrophic 
scarring is more common in patients with 
inflammatory acne lesions.3 Acne affects 
primarily the face, neck, upper trunk, and 
upper arms. 

Acne can have a significant impact on the 
quality of life and psychosocial well-being of 
the patient.4,5 Therefore, early and aggressive 
intervention is necessary, especially in the 
inflammatory variety of acne vulgaris.6 
Systemic antibiotics7,8 and retinoids9 are the 
mainstay of anti-acne management, followed 
by topical antibiotics,10 benzoyl peroxide,11 

and topical retinoids.12 However, in women 
of child-bearing age, there are limitations in 
the systemic management of Grades 3 and 4 
acne. Antibiotic resistance and adverse effects 
of topical anti-acne medications are on the 
rise, so light-based devices and technologies 
are proving to be effective in the treatment of 
acne.13,14,15–17 Mohanan et al18 has employed 
the use of intense pulsed light (IPL) in Indian 
skin for acne vulgaris with favorable results.
Patidar et al19 studied the efficacy of IPL in the 
treatment of facial acne vulgaris and compared 
two different fluences. In this study, we 
assessed the efficacy and safety of IPL therapy 
(Magma-F-SR; FormaTK Systems, Tirat Carmel, 
Israel) as a monotherapy in the treatment of 
Grades 3 and 4 acne in women of child bearing 
age. 

MATERIALS AND METHODS
One hundred female patients aged 21 to 30 

years with Fitzpatrick Skin Types IV to VI were 
enrolled in this study. Patients who had not 
received any anti-acne treatment for at least 
one month prior to enrollment were included. 
Patients with a history of herpes simplex or 
those with associated hormonal disorders (e.g., 
thyroid disorder, polycystic ovary syndrome) 
were excluded from this study. Patients who 
were undergoing treatment for infertility 
were only included after proper consultation 
with their treating gynecologist. A detailed 
lesion count was done prior to treatment and 
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at Weeks 3, 6, 9, and 12 of the study.  The 
study adhered to the Declaration of Helsinki 
on the ethical conduct of medical research. 
Written consent for participation and use of 
photos and photographic documentation was 
completed during each visit. on risk/benefit 
analysis.

     Protective eye glasses were worn during 
the entire period of the procedure by both the 
patient and the treating physician. Transparent 
gel was applied over the entire face. The 
IPL therapy was performed using a cutoff 
filter of 530nm to 1,200nm wavelengths in 
continuous mode with 7.0J/cm² fluence with 
three milliseconds of pulse width. Six passes 
were performed over the entire face followed 
by six passes of two subpulses (double mode) 
of 14.2J/cm² (7.1J/cm²+7.1J/cm²) fluence 
over the lesion only. Mild erythema was noted 
immediately after the treatment. Cooling 
was achieved with the application of ice 
packs for 15 minutes immediately after the 
treatment and followed by the application 
of topical mometasone furoate 0.01% cream 
and broad-spectrum sunscreen. The erythema 
and stinging subsided within 30 minutes. The 
procedure was repeated each week for a total 
of six weeks.

Assessment. The efficacy of the IPL therapy 
was assessed on the scale shown in Table 1, 
depending upon the lesion count. Patient and 
physician scores were assessed at Week 1 and 
Week 6 after the last treatment. A blinded 
evaluator assessed the efficacy of IPL treatment 
in all cases at each session for a given patient. 
Clinical photographs were also reviewed to 
determine the efficacy.

RESULTS
A total of 100 female patients participated 

in this study. Out of these 100 patients, seven 
patients dropped out of the study (4 due to 
intolerance of the procedure and 3 were lost 
to follow-up), and the remaining 93 patients 
completed the study. The treatment sessions 
were well-tolerated by all of the patients.

Four of the 93 patients who completed the 
study developed mild erythema after the second 
treatment session, which subsided completely 
following seven days of sunscreen protection 
immediately following the session. There were 
no long-term or severe adverse events. The 
immediate cutaneous response was mild-to-
moderate erythema and stinging in all patients, 

TABLE 1. Efficacy of intense pulsed light therapy according to lesion count

SCORE IMPROVEMENT 
EVALUATION % RANGE

1 No improvement 0

2 Poor 1–24

3 Fair 25–49

4 Good 50–74

5 Exellent 75–100

A

A

A

B

B

B

FIGURE 1. A) Baseline and B) Week 6 after) treatment using intense pulsed light therapy.
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which subsided within 30 minutes.
Pre- and post-treatment photographs of 

three patients are depicted in Figures 1 to 3.
Patient satisfaction scores revealed that 

74 of the 93 (approximately 80%) patients 
noticed good-to-excellent improvement; 
10 of the 93 (approximately 11%) patients 
reported fair-to-good improvement; and seven 
(approximately 9%) showed poor response. 
Assessment by a blinded evaluator and pre-
and post-photography revealed significant 
reductions in total lesion count as well as 
improvements in erythema (Figures 4–7).

DISCUSSION
 The lesions caused by acne vulgaris can 

be either noninflammatory or inflammatory. 
Black and white comedones (Grades 1 and 
2) are noninflammatory lesions, while 
inflammatory lesions (Grades 3 and 4) are 
papules, pustules, nodules, and cysts. Scarring 
is more common in association with the 
inflammatory variety of acne lesions.20

Overall, the prognosis of acne is favorable. 
Treatment regimens should be initiated early 
and be sufficiently aggressive to prevent 
permanent sequelae. Acne treatment is 
divided into two parts: topical and systemic. 
Grades 1 and 2 acne lesions can be managed 
by topical treatment in the form of either 
retinoids,21 benzoyl peroxide, topical 
antibiotics,22 dapsone,23 and azelaic acid.24 
However, for Grades 3 and 4, acne systemic 
drugs are typically needed to prevent scarring. 
Tetracyclines,25 macrolides,26 trimethoprim-
sulfamethoxazole,27 dapsone,28 retinoids,29 and 
oral contraceptives30 are the currently available 
systemic drugs for acne. Levofloxacin,31 zinc,32 
and cephalexin33 have also been tried as 
treatments for inflammatory acne vulgaris. A 
short course of oral steroids might be useful 
for managing fulminant nodular cystic acne. 
Systemic retinoids are considered teratogenic 
and thus use is discouraged in women of 
child-bearing age.34 Also, for individuals 
with infertility issues, the patients and their 
treating gynecologists might be reluctant 
to use any systemic medication, as it might 
interfere with ovulation. Chemical peels using 
various alpha and beta hydroxy acids can be 
used to treat inflammatory acne safely in 
such cases.35 Narrowband ultraviolet B light,36 
pulsed dye laser,37 IPL,38 and light-emitting 
diodes39 have also been used in the treatment 

A B

A B

A B
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FIGURE 2. A) Baseline and B) Week 6 after) treatment using intense pulsed light therapy.

FIGURE 3. A) Baseline and B) Week 6 after) treatment using intense pulsed light therapy.
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of inflammatory acne with varying degrees 
of success. Photodynamic therapy using 
alpha levulinic acid has also been considered 
effective.40 

In our study, we used IPL therapy as 
the monotherapy for the treatment of 
inflammatory acne. IPL acts by multiple 
mechanisms of actions in acne. IPL reduces 
the inflammation and sebaceous gland size41 
and downregulates tumor necrosis alpha,42 
thereby reducing the initial lesion count and 
preventing the formation of new lesions. In our 
study, we found that the lesion count began 
decreasing after three sessions and continued 
to decrease until 12 weeks into the follow-up 
period. Also, the occurrence of new lesions 
stopped after three weeks of treatment.  

IPL enhances the transforming growth 
factor beta1/Smad3 signaling pathway in 
acne-prone skin.43 IPL therapy also induces 

synthesis of dermal extracellular proteins in 
vitro as well as increases the amount of dermal 
collagen and elastic fibers, which reduces risk 
of scar formation.44,45 This effect was observed 
in our study, as there was no scar formation 
and lesions healed uniformly in our patients. 

The basic mechanism of action of IPL 
is selective thermal damage of P. acnes, 
which produce and store porphyrin. 
Hyperkeratinization of the pilosebaceous unit 
due to hormonal changes leads to blocked 
sebaceous pores. This creates an anaerobic 
environment for P. acnes that in turn multiply 
and release porphyrin. IPL penetrates into the 
hair follicles to target P. acnes by triggering 
porphyrin activation.46 In telangiectasia and 
other vascular disorders, IPL also corrects the 
dilatation of vessels.47 This mechanism helps 
reduce erythema in inflammatory acne, and 
this was demonstrated in our patients, who 

displayed marked reduction of erythema 
after 3 to 4 sessions of treatment. IPL also 
has bactericidal activity against P. acnes by 
triggering porphyrin synthesis. This helps 
reduce active acne lesions and eruption of 
new lesions. Our findings correlate with 
this. In our study, continuous mode had 
uniform photothermal, photochemical, and 
photo-immunological effects, which helped 
ensure longer remission and appeared to aid 
in preventing new lesions from forming in 
unaffected skin. The double mode of IPL also 
produces antibacterial and anti-inflammatory 
effects in the affected skin. 

IPL might impart post-inflammatory 
hyperpigmentation and scarring on skin of 
color when single- or burst-pulse modes are 
used.48 Considering this, we used continuous 
mode followed by double-pulse mode in our 
study. In both modes (continuous and double), 

FIGURE 4. Erythema Improvement Scale FIGURE 5. Percentage of the subjects improved following IPL treatment on papules

FIGURE 6. Percentage of the subjects improved following IPL treatment on pustules FIGURE 7. Percentage of the subjects improved following IPL treatment on nodules
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the pulse width was significantly less than the 
TRT value (>10ms), which improves safety 
of the treatment, considering the photo-
type,  without compromising the density of 
the emitted energy. This helps maintain high 
efficacy and precision in the light–tissue 
interaction.

The unique feature of our study is that IPL 
therapy was applied as a monotherapy for 
inflammatory acne vulgaris, keeping fluence, 
pulse mode, and frequency of the sessions 
constant with satisfactory results. This is the 
first study to our knowledge in which energy 
was delivered in continuous and double-
pulse modes, one after the other, on the 
same day for six treatment sessions without 
any adverse effects. There have been a few 
studies assessing the use of IPL therapy in 
inflammatory acne in the literature; however, 
our study included the largest cohort of 
patients (n=100).

CONCLUSION
IPL therapy with a 530nm to 1,200nm filter, 

delivering short and dense energy pulses and 
using the continuous and double-pulse modes, 
was demonstrated to be safe and effective as 
a monotherapy for the treatment of Grades 3 
and 4 acne in women of child bearing age. 
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