Effect of Intense Pulsed Light on Oxidative Stress in Acne Vulgaris
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ABSTRACT

Background: Acne vulgaris is a multifactorial disease, studies have focused on the role of oxidative stress in the
aetiopathogenesis of acne. Malondialdehyde (MDA) is a good marker of oxidative stress. Intense pulsed Light (IPL)
systems are used in treatment of acne, the mechanism is reduction of Propionibacterium acnes (P. acnes) levels, decrease
in the sebaceous gland function.

Objective: The study objective was to estimate the efficacy of IPL on levels of oxidative stress in acne patients taking
MDA levels as an indicator before and after IPL.

Subjects and Methods: An interventional study was carried out on 20 patients with acne and 20 individuals free of acne.
The severity of acne was assessed using the Global Evaluation Acne (GEA) scale. The levels of MDA were measured
before the first IPL session and after 2 weeks from the last session using a spectrophotometer. Each patient received 3 IPL
sessions biweekly. MDA levels in the acne free group was measured and compared to that of cases.

Results: MDA levels showed a statistically significant difference among patient after IPL treatment compared to levels
before IPL treatment with the lower levels in after IPL treatment. MDA levels showed a statistically significant difference
between patients and acne free individuals, with MDA being higher in patients, indicating a condition of oxidative stress
that had resulted from a high level of lipid peroxidation in acne patients. As regard MDA levels, patients with moderate
acne showed the higher plasma MDA levels compared with those with mild acne. The lowest MDA levels were observed
in acne free individuals.

Conclusion: Serum MDA level is elevated in patients with acne than in acne free individuals. IPL can be used as a

monotherapy in acne, especially in inflammatory lesions. IPL is effective in reducing oxidative stress in acne.
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INTRODUCTION

Acne vulgaris is a near universal inflammatory
disease affecting adolescence and may continue
into adulthood!". There are different acne lesions of
various morphology, from comedones, papules, and
pustules to nodules and cysts!?. The pathogenesis of
acne vulgaris is complex and multifactorial. Excess
sebum production, abnormal keratinization of the
follicles, P. acnes colonization, and inflammation of
the follicle and surrounding dermis are considered the
major factors involved in the pathogenesis of acnel®!.

Studies on the aetiopathogenesis of acne vulgaris
have focused on the role of oxidative stress™ . Excess
Reactive oxygen species (ROS) production leads to a
condition known as oxidative stressl’*). Oxygen free
radicals, which are generated by the neutrophils on
the follicular wall, may cause cell damage at the site
of inflammation"®!¥. Sebum production is increased
in acne vulgaris!!'*). MDA is the end product of lipid
peroxidation. MDA is a good marker of free radical-
mediated damage and oxidative stress!!¢-19,
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With technological advancement, light and laser
therapy with better efficacy and safety can be used
as an ideal treatment not only adjunctively, but also
alternatively. IPL is an incoherent high intensity
pulsed light with wide range of wavelength targeting
various chromophores in the skin. IPL devices employ
polychromatic light. Part of the light is reflected,
absorbed or penetrates the skin. When light hits the
skin, skin-light interaction occurs. The absorbed
light interacts with biomolecules and elicits various
biological responses. Light penetration depth varies
according to wavelength. The absorption of light by
endogenous chromophores in the skin create enough
heat and energy to target the blood vessels that supply
sebaceous glands in order to reduce sebum production.
This absorption of light also leads to the generation of
ROS with subsequent bactericidal effects. Inactivation
of P.acnes and photothermal effect in pilosebaceous
unit are believed to be the main targets of this biological
reaction®”!. Current studies using IPL as an anti acne
therapy did not show whether the IPL can affect the
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oxidative stress in acne vulgaris or not.

The aim of this work was to estimate the efficacy
of IPL treatment on levels of oxidative stress in acne
vulgaris patients by estimating serum MDA level
before and after treatment compared to acne free
individuals.

SUBJECTS AND METHODS

An interventional study was carried out on 20
patients with mild to moderate acne vulgaris and
also 20 healthy subjects free of acne vulgaris were
included. Patients were selected randomly from the
Dermatology and Venereology outpatient clinic,
faculty of medicine, Ain-Shams University Hospitals
in the period from December 2018 to April 2019. The
study was approved by the Research Ethical Committee
of Ain Shams University and fulfilled all the ethical
aspects required in human research. Acne free subjects
were selected age and sex matched healthy volunteers
from undergraduate students, faculty of medicine,
Ain-Shams University. A written informed consent
was obtained from all study subjects.

Exclusion criteria for patients

Patients with the following criteria were excluded
from the study: patients less than 15 and above 30 years
old, pregnant patients, lactating patients, patients with
a history of photosensitivity, patients with nodulocystic
acne, patients with history of topical acne treatment
within the last 2 weeks, patients with history of the use
of systemic retinoids within the last 6 months, patients
with extra-facial acne and acneiform eruptions, patients
with concomitant dermatological disease other than
acne vulgaris, chronic systemic diseases such as chronic
renal failure, hepatic insufficiency, cardiovascular
disorders, diabetes mellitus, thyroid disorders, anemia
and malignancy because free radicals are likely to be
elevated in these cases, the use of topical or systemic
treatment affecting any free radical scavenging such
as vitamins, antibiotics, and anti-inflammatory drugs
for 1 month before starting IPL sessions, smoking and
alcohol abuse as both can induce oxidative stress, and
recent history of psychiatric disorders.

All patients were subjected to complete assessment
of history on the onset, duration, and the course
of the lesions. Type of lesions, their number, and
their distribution were recorded. The severity of
the disease in every patient was assessed using the
Global Evaluation Acne (GEA) scale??. The serum
MDA level was measured before the first IPL session
and after two weeks from the last IPL session.
Principle of the malondialdehyde colorimetric assay
Thiobarbituric acid reacts with MDA in an acidic
medium at a temperature of 95°C for 30 min to form a
thiobarbituric acid reactive product. The absorbance of
the resultant pink product can be measured at 534 nm
using a spectrophotometer. The results were expressed

as umol/l. Each patient received three IPL sessions as
a monotherapy with 2 weeks interval. All patient were
photographed at baseline, before each session and two
weeks after the last session. Comedonal extraction was
done for all patients before starting treatment sessions.
Two subsequent passes were used at each treatment
session using 430 nm and 640 nm cut off filters. 430
nm cut off filter was used in the first pass, triple pulse
mode, pulse width 7 ms, delay time 20 ms, fluence of
79- J/em2. 640 nm cut off filter was used in the second
pass, triple pulse mode, with pulse width 8ms and
delay time 20 ms, fluence of 20 J/cm2. Serum MDA
level was measured for acne free individuals.

Statistical analysis

Data were collected, revised, coded and entered to
the Statistical Package for Social Science (IBM SPSS)
version 23. The quantitative data were presented as
mean, standard deviations and ranges when parametric
while non-parametric were presented as median with
inter-quartile range (IQR). Also qualitative variables
were presented as number and percentages. The
comparison between two independent groups with
quantitative data and non-parametric distribution was
done by using Mann-Whitney test. The confidence
interval was set to 95% and the margin of error
accepted was set to 5%.

RESULTS

Demographic data

The present study included 20 patients with acne
vulgaris: 4 males and 16 females representing 80 %
of total number of cases, with a mean age of 20 =+
3.35 years. Negative family history predominance, 15
cases out of 20 cases, was found representing 75 % of
total number of cases. Patients were graded according
to GEA as follows: mild (17 patients) and moderate
(3 patients) (Table 1).

Table 1: Description of personal characteristics among cases
group.

Characteristic No. %

Sex Male 4 20.0%
Female 16 80.0%
Occupation Student 17 85.0%
Doctor 2 10.0%
Housewife 1 5.0%
Family history Positive 5 25.0%
Negative 15 75.0%
Mean £SD Range

Age years:
20+3.35 16-28

Table 2 shows that there is a statistically significant
difference between serum MDA level in acne cases
before IPL and MDA levels in acne free individuals
with high results in acne cases.
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Table 2: Comparison between acne cases and acne free
group as regard MDA level

Acne cases before IPL

Median IQR

Acne free group

Median IQR

P Sig

MDA

110.00
before

84.15 12325 36.60 3240 3830 0.001 S

*Mann-Whitney Test P<0.05: Significant

Table 3 shows that there was a statistically
significant difference between MDA before and after
IPL treatment among acne cases, with lower values
after IPL.

Table 3: Comparison between Serum MDA before and after
IPL among study cases

Median IQR P Sig
MDA before 110 84.1-123.2
0.001 S
MDA after 45.4 35.6-75.3

Table 4 shows that 85% of acne cases had mild acne
grade while 15% had moderate acne grade before IPL.
After IPL, 85% of cases almost clear lesions while 15%
had mild acne grade. Previous treatment was reported
by 20% of cases only. Transient erythema was present
in 100% of acne cases. As regard satisfaction, all acne
cases were satisfied.

Table 4: Description of disease characteristics among cases
group

Characteristic No. (TN=20) %

Acne Grading before IPL:

Mild 17 85.0%

Moderate 3 15.0%

Acne Grading after IPL:

Almost clear 17 85.0%

Mild 3 15.0%

Previous treatment:

Yes 4 20.0%

No 16 80.0%

Type of previous treatment

No Treatment 16 80.0%

Topical only 3 15.0%

Topical and systemic 1 5.0%

Side effects of IPL:

Transient erythema 20 100.0%

Patient satisfaction after [PL 20 100.0%
DISCUSSION

This study was a pilot study included 20 patients
and 20 acne free individuals with age and sex matched.

The present study assessed the efficacy of
intense pulsed light as a monotherapy on levels of
oxidative stress in acne vulgaris patients taking serum
Malondialdehyde levels as an indicator before and

after the treatment protocol compared with acne free
individuals, over a period of four months.

The present study included two groups: cases
group, 20 patients with mild and moderate acne
vulgaris, treated by IPL and 20 healthy persons who
served as control group.

In the present study, we found that acne cases had
significantly higher levels of serum MDA than the
acne free individuals. This is in agreement with Arican
et al'1 and Sarici et al.”®], who suggested that this
increase indicates the high levels of lipid peroxidation
because of exposure to ROS. On the opposite side,
Basak et al.!'"® found insignificantly higher levels in the
patient group, their results were based on the fact that
the enzymatic antioxidant system was not completely
inhibited.

The present study showed increase serum MDA
levels observed in patients with moderate acne than
mild acne. In patients with moderate acne, MDA
levels were significantly increased, indicating an
increase in ROS production overwhelming the
antioxidant capacity. With increased severity of the
disease process, the protective mechanism becomes
inadequate, with increased production of ROS leading
to initiation of the lipid peroxidation chain reaction,
leading to peroxidation of membrane lipids and other
tissue lipids. Our results are in agreement with those
of Abdel Fattah et al.?'l, who assessed the oxidant
- antioxidant system in patients with acne vulgaris
with different acne severity grades. This explains our
results of MDA level that was the lowest in acne free
individuals and explains that decrease in the MDA
level after IPL therapy was due to decrease the ROS
and decrease oxidative stress in the study cases.

Arican et al!'l, Basak et al!'®l, and Kurutas
et al could not detect any correlation between
the severity of acne and the levels of serum MDA.
According to them, oxidant - antioxidant balance may
be affected to a specific extent in every patient. Al-
Shobaili et al.?¥ suggested that MDA which is a marker
of oxidative stress might be useful in evaluating the
pathogenesis and the progression of acne.

In the present study each patient underwent 3 IPL
sessions two weeks apart. The detection of serum
MDA levels before and after IPL sessions reported
a highly significant reduction among all study cases
after two weeks from the third IPL session compared
with pretreatment levels, with lower values after IPL
treatment.

The protocol for applying IPL in treatment of acne
vulgaris is variable with no recommended guidelines.
Differences in the results may be related to different
fluences, no of sessions and the used cut off filters.

In the present study, all patients were satisfied.
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No recorded hyperpigmentation, blister formation
or scarring following IPL treatment protocol. The
treatment clinical endpoint was slight immediate
transient erythema of the skin and pain during the
session was noted in 100% of cases, they were very
trivial and tolerable, there were no severe adverse
events and hence, all patients completed the study
successfully. There were no long-term adverse events.

Following our patients up to 2 months revealed that
the beneficial effect of IPL was maintained after the last
session. In the present study, we discovered that our
IPL treatment protocol has both immediate therapeutic
effect during the treatment course and prolonged effect
after stopping the treatment sessions. Our explanation
was that this may be related to partly according to the
present results, to the decreased oxidative stress that
may underlie the antibacterial or anti-inflammatory
effect.

According to the present results, oxidative stress is
considered to have a role in aetiopathogenesis of acne
vulgaris. The antioxidant defense system is particularly
damaged in cases of high grade acne. IPL can be used
as a monotherapy in treatment of inflammatory mild
to moderate acne vulgaris. IPL is effective in reducing
oxidative stress in acne vulgaris.
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