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Objective: 7o evaluate clinical efficacy and the safety of aloe vera gel in postprocedural wound care after fractional
1,550 nm erbium-doped fiber laser treatment.

Material and Method: Thirty Thai participants with mild to moderate, photoaging skin, categorized by Glogau's
classification were enrolled. All participants were treated with fractional 1,550 nm erbium-doped fiber laser. After laser
treatment, the participants randomly assigned to apply one side with aloe vera gel and contralateral side with placebo.
Clinical erythema score, erythema index, melanin index by Mexameter, transepidermal water loss (TEWL) by Tewameter,
and skin capacitance by Corneometer were assessed. The daily self-assessment report for wound recovery and global
satisfaction score for treatment were assessed by participants. The present study was followed for five visits, at the baseline,
immediately after laser, at day 3, day 7, and day 14.

Results: Aloe vera group had significantly better improvement for clinical erythema score than the placebo at day 3 and
day 7 after laser (p-value = 0.005 and 0.011, respectively). Aloe vera group had also significantly lower TEWL than the
placebo group at day 7 and day 14 after laser (p-value = 0.03 and 0.04, respectively). Additionally, the aloe vera group
had significantly better global satisfaction score than the placebo group at day 7 and day 14 after laser (p-value = 0.05 and
0.05, respectively). However, there was no significant difference between the two groups for erythema index, melanin index,
and skin capacitance. Median duration of wound recovery was similar between the two groups (6 days vs. 7 days, p = 0.11).

Conclusion: Aloe vera gel for postprocedural wound care after fractional 1,550 nm erbium-doped fiber laser treatment is
effective for the reduction of skin redness and the preservation of TEWL or skin barrier function with better global satisfaction

score. Aloe vera gel could be considered as an alternative treatment.
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Facial resurfacing with laser is one of
the procedures for skin photorejuvenation. Both
conventional ablative and fractional photothermolysis
laser have been proven for clinical efficacy in photo-
aging and acne scarring treatment('-?).

Complications after laser treatment are
commonly found as prolong skin redness and
post-inflammatory hyperpigmentation®®. Therefore,
postprocedural wound care is needed to diminish
these side effects and improve patient’s satisfaction.

Aloe vera has several therapeutic properties
such as anti-inflammatory and anti-microbial effects.
Aloe vera gel affect by down regulation of pro-
inflammatory cytokines such as Interleukin-1§ (IL-1),
IL-6, IL-8, Tumor necrotic factor-a (TNF-a), and
inhibition of activated macrophages®. The compositions
of aloe vera gel include mannose-6-phosphate”,
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B-sitosterol®, magnesium lactate!”, and bradykininase
enzyme'” that mainly contains anti-inflammatory
effects.

Aloe vera gel promotes wound healing by
inhibition of collagenase and matrix metalloproteinases
(MMPs) enzymes activity!'". A polysaccharide fraction
of Aloe barbadensis Miller leaves, is reported for its
ability to enhance the proliferation of human fibroblasts
in vitro study!'?. Moreover, previous clinical studies
demonstrated that aloe vera gel could help promoting
wound healing process and had been used for the
treatment of burn wound3!9.

Concerning anti-microbial effect, aloe vera
has been shown for antibacterial'*!®, antifungal®,
and anti-viral activities®*?". This compound had an
anti-oxidant effect and immune-modulation that
enhance the wound healing process®>*.

However, the clinical evidence to confirm an
efficacy of aloe vera gel for the treatment of post-laser
wound care has not been investigated. Hence, the
objectives of the present study were to evaluate the
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efficacy and the safety of aloe vera gel in postprocedural
wound care after fractional 1,550 nm erbium-doped
fiber laser treatment.

Material and Method
Patients

The present study was a randomized, double-
blinded, split-face, controlled trial, was approved
by the Ethic Committee of Human Research,
Srinakharinwirot University. Thirty participants with
mild to moderate severity for skin photoaging,
classified by Glogau’s classification were enrolled.
Photoaging with Glogau’s classification defines mild
severity as mild pigmentary changes, no keratosis with
minimal wrinkle and moderate severity as early visible
brown spots, and palpable keratosis but not visible and
parallel smile lines. Concurrent skin conditions or any
underlying diseases that may affect wound healing
process were excluded. All of the study participants
underwent fractional 1,550 nm erbium-doped fiber
laser using Finescan Pulse Pro (TNC Spectronics Co.,
Ltd., Bangkok, Thailand) with the fluence of 10 milli-
Joule (mJ) and the density of 1,500 micro-thermal
zone (MTZ)/cm*® as standard protocol. The study
participants were randomly assigned to receive either
aloe vera gel treatment on one side of the face and
contralateral side with identical placebo gel immediately
after laser treatment, and daily application at bedtime.
The present study was double-blinded to the study
participants and clinical assessors. A compound of
aloe vera gel contains 87.40% of inner leaf gel, edetate
disodium, bronopol, sodium meta-bisulfite, methyl-
paraben, propylparaben, butylene glycol, carbomers,
triethanolamine, and purified water (Burnova Gel
manufactured by BeRich (Thailand) Co., Ltd.).

The present study followed clinical outcomes
for four visits (at baseline, day 3, day 7, and day 14).
Clinical erythema score was assessed by two
independent dermatologists and graded as: 0 = none,
1 = slightly redness, 2 = moderately redness, and 3 =
strongly redness. Erythema index and melanin index
was measured by Mexameter® MX 16 (Courage &
Khazaka Electronic GmbH, Germany), transepidermal
water loss (TEWL) by Tewameter® TM 300 (Courage
& Khazaka Electronic GmbH Germany), and skin
capacitance by Corneometer® CM 825 (Courage &
Khazaka Electronic GmbH, Germany). Global
satisfaction score for wound recovery was evaluated
by participants, graded as 0 to 4 points (unsatisfied if
score between 0 to 2 points and satisfied if score = 3
to 4 points). The daily self-assessment report for
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wound recovery was done by comparing the two sides.
The duration from the date of laser treatment to time
of complete wound recovery was determined. The
adverse events were also evaluated.

Statistical analysis

The primary outcome was median duration
of wound recovery period (days) between the two
groups. From the previous study, the difference in days
for median duration of wound recovery period for
crusting was 4.1 days and variance of difference was
56.0%9. The sample size of 27 patients was required,
with 95% confidence interval and 80% power. With a
dropout rate of 10%, samples of 30 patients had to be
recruited.

Descriptive for demographics and baseline
data was reported. The comparison of study measure-
ments between two groups were analyzed by using
independent student t-test. Median duration of wound
recovery period was analyzed by Kaplan-Meier
method and log-rank test. The p-value of 0.05 or less
was considered as statistical significance. Statistical
data analysis using IBM statistical package for the
social sciences (SPSS) version 19.0 (SPSS, Chicago,
IL, USA) was used.

Results

Thirty Thai participants, 15 male and 15 female
were enrolled between September and November
2015. Average age (mean + SD) was 34.8+5.1 years
(range 28 to 50 years). There were 63.3% with mild
and 36.7% with moderate skin photoaging by Glogau’s
classification. There were 53.3% with type III and
46.7% with type IV Fitzpatrick’s skin type (Table 1).

Aloe vera gel group had statistically
significantly better improvement for clinical erythema

Table 1. Dermographics characteristics of participants
(n=130)

Volunteer characteristics n (%)
Sex
Male 15 (50.0)
Female 15 (50.0)
Age (years)
Mean + SD 34.845.1
Range 28 to 50
Glogau’s classification
Mild severity 19 (63.3)
Moderate severity 11 (36.7)
Fitzpatrick Skin type
Type II 16 (53.3)
Type IV 14 (46.7)
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score than the placebo at day 3 and day 7 after laser
(p-value=0.005 and 0.011, respectively). However, there
was no significant difference between the groups at
day 14 (Fig. 1).

Aloe vera group also had lower TEWL than the
placebo at day 7 and day 14 with statistically significant
difference (p-value = 0.03 and 0.04, respectively) but
did not differ at day 3 (Fig. 2). However, there were
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no significant difference for erythema index, melanin
index, and skin capacitance (Fig. 3-5).

The median duration of post-laser wound
recovery was six days (interquartile range, IQR =5 to
9 days) for aloe vera group and a bit longer with seven
days (IQR =4 to 10 days) for the placebo; however,
there was no significant difference (log-rank test,
p-value = 0.11) (Fig. 6).
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Table 2. Comparing global satisfaction score between aloe
vera group and placebo group

Global satisfaction score Percentage of satisfied ~ p-value
Aloe vera  Placebo

Day 3 post laser 60.0 50.0 0.44

Day 7 post laser 80.0 56.6 0.05*

Day 14 post laser 90.0 70.0 0.05%*

* p<0.05

Aloe vera group had significantly better
satisfaction score than the placebo at 7 and 14 days
after laser treatment (p-value = 0.05) (Table 2). No
adverse event was reported.

Discussion

Currently, facial resurfacing lasers have been
used for the treatment of photoaging skin and importantly
for atrophic acne scar. Due to the occurrence of adverse
effects such as prolonged erythema, pigmentary
changes, infection, and permanent skin scarring from
full ablative conventional lasers, the novel of laser
technology with fractional photothermolysis eventually
has been developed to improve treatment efficacy,
reduce side effects, and shorten the period of wound
recovery after laser treatment.

The active ingredients of aloe vera extracts
contain polysaccharides (mannose-6-phosphate) to
promote wound healing and anti-inflammation; glyco-
proteins to promote wound healing; anthraquinones
(aloin, aloe-emodin) have anti-microbial and anti-
oxidant properties; minerals (magnesium lactate), and
B-sitosterol to activate anti-inflammatory process.
Aloe vera extracts have been used as a traditional herbal
medicine for the treatment of burn wound for a long
time!'*!9,

Previous studies"*!> found that aloe vera gel
could improve burn wound process. However, there
was lack of evidence to confirm the benefit of aloe vera
gel in post-laser wound care setting. The present study
demonstrated that aloe vera gel significantly improve
clinical erythema of the skin after laser treatment and
minimize TEWL, which indicate the restoration of
skin barrier function®®. Hence, this is the first study to
demonstrate the clinical efficacy of aloe vera gel for
post-laser wound treatment.

The present study found the median duration
of wound recovery in aloe vera group was slightly
faster than placebo (6 days vs. 7 days) without
significant difference. In contrast to the study of
Khorasani et al'¥, it was demonstrated that aloe vera
gel could shorten the duration of wound recovery
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period in second degree burn patients. There was
no adverse event observed from this research. The
negative result for wound recovery effect in the present
study may due to a small sample size.

Conclusion

Aloe vera gel for postprocedural wound care
after fractional 1,550 nm erbium-doped fiber laser
treatment is highly effective for reduction of skin
redness and restoration of TEWL or skin barrier
function with better global satisfaction score and
safety profile. Aloe vera gel could be considered as
an alternative treatment.

What is already known on this topic?

Aloe vera has been used as a traditional herbal
medicine for the treatment of burn wounds for a long
time. Several demonstrations have appeared in many
years covering various therapeutic properties of aloe
vera gel such as anti-inflammation, anti-microbial
effect, and wound healing promotions.

What this study adds?

The clinical evidence to confirm an efficacy
of aloe vera gel for the treatment of post-laser wound
care has not been investigated. The present study
showed that aloe vera gel is highly effective for the
reduction of skin redness and the restoration of skin
barrier function for post-laser wound care.
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