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Ab s t r ac t​
Chemical peeling is a process wherein one or more chemical agents are applied to the skin. It causes partial destruction of the epidermis or 
dermis with exfoliation or desquamation followed by resurfacing of the epidermis and remodeling of the collagen and elastic fibers. It is a 
type of controlled cosmetic chemical burn which is one of the treatments for acne and post-acne pigmentation. Post-acne hyperpigmentation 
(PAH) is very common in acne patients which can occur in all skin types, although it is more common in dark skin types which affects both 
men and women equally. Many studies have been conducted for post-acne pigmentation by combining chemical peeling with lasers or with 
topical medications. Only a few studies have reported the efficacy of chemical peeling alone in the treatment of post-acne pigmentation. Thus, 
this review focuses on the efficacy of glycolic and salicylic acid chemical peels used in the management of post-inflammatory pigmentation.
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In t r o d u c t i o n​
Post-acne pigmentation is a frequently encountered challenge 
in dermatological practice. Reports indicate that post-acne 
pigmentation is of widespread concern in the Asian population 
with patients often indicating that the pigmentation problems 
are as much, if not more distressing than the original acne lesions.1 
Although it may be a common perception that it is easy to diagnose 
post-acne pigmentation, there are significant variations amongst 
researchers in assessing its presence.2 The Asian Acne Board (AAB), 
a component of the Global Alliance to Improve Outcomes in Acne, 
is an international group of dermatologists with an interest in 
advancing knowledge of acne and disseminating better clinical 
practices that may improve patient outcomes. In recent meetings, 
the AAB has sought to address ways in which to improve assessment 
and management of post-acne pigmentation, which is a prevalent 
problem in the Asian population.3

Chemical peeling is a popular, relatively inexpensive modality 
that has shown to be an effective therapeutic option in the 
treatment of active acne lesions, post-acne hyperpigmentation 
(PAH), and rejuvenate skin. Wide different types of peels are 
available with different mechanisms of action, which can be 
modulated by altering concentrations.4 A literature search is 
done using the keywords chemical peeling, post inflammatory 
hyperpigmentation, glycolic acid (GA), and salicylic acid (SA) in 
databases such as PubMed and Scopus which revealed that 24 
articles out of which 10 relevant full-text articles published in the 
time period between 2010 and 2020 were reviewed.

Po s t-i n f l a m m ato ry Hyp e r pi  g m e n tat i o n
Post-inflammatory hyperpigmentation (PIH) is a medical term that 
refers to the discoloration of the skin after an inflammatory wound. 
This is the skin’s natural response to inflammation. Depending 
on the skin type and the depth of discoloration, PIH presents flat 
discoloration areas on the skin (macro), ranging from pink to red, 
purple, brown, or black. Post-inflammatory hyperpigmentation 
is characterized by an acquired increase in skin pigmentation 

secondary to the inflammatory process. Excessive pigmentation 
may occur in the epidermis or the epidermis and dermis. 
Pigmentation after inflammation may be sequelae of diseases 
such as acne.5 Post-inflammatory hyperpigmentation is caused 
by one of two mechanisms, leading to epidermal melanosis or 
dermal myelopathy. The inflammatory response of the epidermis 
leads to the release of arachidonic acid and subsequent oxidation 
to prostaglandins, leukotrienes, and other products.

This increased stimulation and transfer of melanin particles lead 
to excessive melanin degeneration of the epidermis. Conversely, 
when inflammation destroys the basal cell layer, causing the 
melanin to be released and subsequently captured by macrophages 
in the papillary dermis, skin melanosis occurs, which is also called 
pigmented incontinence.6

With acne, papules, and pustules, the infection may spread to 
the deep layer of skin called the dermis. The infected area produces 
more melanin than the normal area, resulting in abnormal darkness. 
Therefore, infection of hair follicles and sebaceous glands is the 
real cause of hyperpigmentation. In most cases, if the acne is not 
severe, it will not leave pigmentation. Squeezing and popping acne 
can also cause pigmentation. Exposure to the sun is the main cause 
of acne and pigmentation. Melanocytes are activated by sunlight 
(ultraviolet rays) to produce excessive melanin. Even without 
treatment, PIH will gradually disappear over time. It may take 3–24 
months for PIH to completely disappear, although in some cases 
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it may take longer. The greater the contrast between the macula 
and natural skin tone, the longer it takes to fade.

Indian Scenario
In India, most subjects with a history of acne show pigmentation 
after inflammation:

Seventy percent of men and women suffer from this disease 
before the age of 35. With age, this prevalence rate drops rapidly, 
involving <10% of people over 50. This observation is directly 
related to the high incidence of acne observed in the study.7 
Post-inflammatory hyperpigmentation may last for several 
months to several years and may severely impair the quality 
of life of affected individuals. Compared with short-term acute 
inflammation, the severity of PIH is higher in long-term and/or 
recurrent inflammation. Epidermal inflammation can cause the 
production and release of various cytokines, prostaglandins, and 
leukotrienes, thereby stimulating the epidermis. Melanocytes lead 
to increased synthesis of total melanin. Most of these factors are 
also produced under solar stimulation, supporting the role of UV 
exposure in the initiation and deterioration of PIH. In addition, skin 
inflammation also causes damage to the basal layer, leading to the 
leakage of melanin from the basal keratinocytes and subsequent 
accumulation of melanocytes in the dermis, thereby exacerbating 
skin hyperpigmentation.

Ch e m i c a l Pe e l i n g
Interventional therapies for treating skin pigmentation after acne 
are focused on obtaining the best results. Therefore, the aggressive 
approach is replaced by a less aggressive and less safe program that 
can minimize the complications and optimize the results. Chemical 
peels have been found to reduce post-acne rosacea and reduce 
the pigmentation of the healed lesions and scars. Also besides, the 
chemical peel improves the depth, contour, and helps in softening 
of related scars through its effect on collagen remodeling and 
stimulation of new collagen activity. Most importantly, the peel 
can also improve the texture and gloss.8 Therefore, before seeking 
the use of laser and light for surface treatment, chemical peels form 
a bridging link that can create an interventional primer to treat 
pigmented acne marks in the skin tone.

In dark skin prototypes 4–6, thick stratum corneum, large 
melanosomes, thick dermis, and abundant fibroblasts constitute 
the morphological characteristics. Chemical peel promotes 
improvement by thinning the stratum corneum and regenerating 
a dense epidermis, which evenly reflects light across the skin 
surface, and imparts texture improvement and lightening effects 
while eliminating epidermal melanin and preventing melanin from 
transferring to keratinocytes.

Superficial Peeling Agents
Alpha-Hydroxy Acids
Alpha-hydroxy acids (AHA) constitute a cluster of carboxylic 
acids with a hydroxyl group attached to the alpha position of 
the carboxyl group. They are derived from fruits [such as apples 
(malic acid), grapes (tartaric acid), lemons and oranges (citric acid), 
sugar cane (GA), and milk (lactic acid)].9 At lower concentrations, 
AHA can cause keratinocytes to stick to each other whereas, at 
higher concentrations, AHA will promote the decomposition of the 
epidermis. Alpha-hydroxy acids need to be neutralized to stop its 
effect. This can be achieved by water, sodium bicarbonate, sodium 
hydroxide, or ammonium salt solution. Alpha-hydroxy acids do not 

cause frosting. Glycolic acid is the most common AHA peeling agent. 
It is available as an esterified, buffered, partially neutralized, or free 
acid solution.10 It also has a pKa of 3.83 and is soluble in water which 
is an important concept in chemical peeling. The lower the pKa 
value, the higher the utilization rate of free acid and the stronger 
the peeling force.

Beta-hydroxy Acids
Salicylic acid: Salicylic acid (also known as ortho-hydroxybenzoic 
acid) is a naturally occurring beta-hydroxy acid derived from 
sweet birch, holly leaves, and willow bark. It has a pKa of 2.97 and 
is hardly soluble in water. It destroys the intercellular lipids that are 
covalently attached to the keratinized envelope surrounding the 
keratinized keratinocytes.11 This leads to the peeling of the stratum 
corneum and activation of basal keratinocytes and fibroblasts. 
Salicylic acid has mild analgesic, anti-microbial, stratum corneum 
breakdown, and anti-inflammatory effects. For surface chemical 
peeling, the concentration of SA in ethanol or polyethylene glycol 
ethanol is 10–30%. It is used on the skin for 3–5 minutes and causes 
a brief burning sensation before its analgesic effect prevails. The 
evaporation of the hydroethanol base will leave a white precipitate, 
which is usually mistaken for frost. It is important to note that SA 
peels do not cause frosting or need to be neutralized. If they are 
applied to a large surface at once, they theoretically also have the 
risk of salicylism. Salicylic acid peel is particularly suitable for acne 
and inflammatory acne as well as oily skin.

Lipohydroxy acid: C8-aliphatic hydroxy acid (also known as 
octanoyl salicylic acid, 2-hydroxy-5-octanoyl benzoic acid, or 
aliphatic-hydroxy hydroxy acid) is a lipophilic derivative of SA. 
The acyl fatty chain forms the carbon atoms of the benzene ring. 
Lipid hydroxy acids target the keratinocyte structure to uniformly 
separate keratinocytes. The increased lipophilicity of lipohydroxy 
acid is that when compared with SA, its mechanism of action in 
the epidermis and the sebaceous sac is more targeted, and it has a 
greater keratolytic effect. The concentration of fatty hydroxy acid is 
5–10%, and neutralization is not required. It also has antibacterial, 
anti-inflammatory, and non-comedogenic properties.4

Jessner solution: The Jessner solution (JS) is composed of SA (14 g), 
resorcinol (14 g), lactic acid 85% (14 g), and ethanol (100 mL qs). 
This is a clear amber solution that needs to be kept brown to avoid 
photooxidation. Jessner solution usually only appears after two or 
three coats of minimal erythema and delicate spot-like frosting and 
it does not need to be neutralized. Jessner solution can be used as 
a preparative peeling agent and also enhance the permeability of 
another stripping agent (such as TCA).

Pyruvic acid: Pyruvate, also known as acetoformic acid, is a keto 
acid different from AHA. It has a carbonyl group at the position of 
the carboxyl group. It is an effective stripping agent with a pKa of 
2.39 and is soluble in water and ethanol. Pyruvate is physiologically 
converted into lactic acid, and the concentration is 40 to 70%. It 
causes ablation of the stratum corneum and separation of the 
dermis–epidermis, resulting in a reduction in the thickness of the 
epidermis. In long-term, it induces an increase in the deposition of 
collagen, elastin, and glycoprotein in the papillary dermis. Pyruvate 
can cause severe pain during use, and its vapor can be irritating.

Resorcinol: Resorcinol is a phenol derivative, which has a pKa of 9.32 
and is soluble in water, ether, and ethanol. Resorcinol stimulates 
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the formation of prostaglandin E2 and breaks the hydrogen bond 
of keratin, which shows that it has keratolytic and bactericidal 
properties. Resorcinol has a concentration of 10–50% and is used for 
chemical peeling causing frosting. It is used to treat acne, seborrheic 
dermatitis, and melasma.12 Adverse reactions related to resorcinol 
include allergic and irritant contact dermatitis, mucinous edema, 
chronic allergy, and hemoglobinemia caused by long-term use.

Clinicians and patients often use chemical peels as an adjunct to 
drug treatment in acne because they can produce complementary 
rapid treatment effects and improve skin appearance and texture. 
The main effect may be to treat acne while reducing inflammatory 
lesions. Peel can make the topical acne agent penetrate the skin 
more effectively, and can improve PIH. Although the 2009 American 
Academy of Dermatology guidelines point out that more evidence 
is needed to determine best practices,13 clinical experience shows 
broad application prospects. Researched peels that can treat acne 
include SA, GA, LHA, and JSs.

Trichloroacetic acid peels: In various cases, such as PIH, melanoma, 
and friction skin melanosis, TCA peeling is required. Seventy 
percent of GA followed by 35% TCA peeling, in conditions such as 
PIH, PAH, melasma, and other pigmented chromatic aberrations, 
produces a deeper and more uniform peeling than TCA alone. 
Another study by Sachdeva14 showed that the efficacy of 10–20% 
of GA peel and 35–70% of TCA in PIH showed that GA peel is safer 
and more effective than TCA peel, although the difference is not 
statistically significant.

The study of Sacchidanand et al.15 compared the effects of 15% 
TCA peel and 50% GA peel in frictional melanosis and found that 
both peeling agents are equally effective. However, the response 
of TCA was better than that of GA peel, and the difference in 
response was not statistically significant. Compared to GA peeling, 
TCA peeling has more visible erythema and burning sensation. In 
addition, TCA peeling is related to the icing reaction, whereas in 
GA peeling is completely absent. Hence, it should be noted that 
without proper supervision and sun protection, there are more 
likely chances of PIH to worsen by using TCA peel.

Glycolic acid peel: Glycolic acid peel is the smallest alpha-hydroxy 
acid, so it easily penetrates the skin with a concentration range is 
20–70%. Glycolic peel with a percentage of 50–70% applied for 
2–5 minutes is classified as a shallow layer, and 70% GA applied for 
3–15 minutes is classified as a medium-deep layer. The possible 
mechanism of pigmentation in patients with PIH may be due to the 
dissolution of the pigmented skin epidermis, the re-epithelialization 
of the new pigmented skin, and the new pigmented epidermis 
covering the dermis. In addition, since it has a structure similar 
to ascorbic acid, it may have a direct depigmentation effect on 
the skin. Avoiding sunlight to break the stratum corneum is very 
important for the skin-lightening effect. Sharad10 believes that GA 
peels can be used for post-acne pigmentation of Fitzpatrick III and 
IV skin types in India. In addition, she recommends GA peeling for 
15 consecutive days, i.e., 20%, followed by 35%, peeling 8 to 10 times 
every 15 days, which is related to the removal of the lesion without 
any adverse effects. Burns et al.16 conducted a preliminary study 
where he performed a series of GA peels on PIH to skin types IV to 
VI and has been proven to be effective in treating dark skin patients 
without adverse effects. This is further confirmed by another study 
conducted by Grover and Reddu,17 where PIH and scar formation 
both showed excellent improvement in type III to V skin, and the 
overall skin texture was improved. They also commented that the 

improvement of PIH in patients secondary to superficial burns or 
medical treatment was poor.

Comparison of GA peels with other methods: In the study of Garg 
et al.,18 the efficacy and tolerance of 35% GA peel and 20% SA-10% 
mandelic acid (SMP) peel in active acne were compared. Although 
SMP had better results on post-acne scars, active acne, and post-
acne pigmentation at the end of the study, 35% GA and SMP both 
showed comparable and significant improvement in PIH after acne.

In addition, the latest study by Sarkar et al.19 compared the 
safety and effectiveness of GA peel in combination with a modified 
Kligman formula (MKF), which contains 2% hydroquinone, 0.05% 
vitamin D formic acid, and hydrogenated Cortisone 1, where using 
GA with MKF showed a better improvement than MKF alone. 
However, side effects like erythema, burning, and desquamation 
were observed in the peel group.

SA peel: It has been proven that SA peeling combined with 4% 
hydroquinone or used alone can safely and effectively reduce PIH 
in patients with dark skin (especially SPT IV and V). Although SA 
peeling is often used in combination with hydroquinone, there is 
a lack of literary studies to incorporate it into the routine patient 
treatment protocol. In 2009, Joshi et al.20 conducted a study to 
evaluate the efficacy and safety of SA peeling on 10 patients with 
PIH types IV to VI. These patients received continuous SA peeling on 
half of their faces (20–30%) and the other half has no treatment. The 
authors concluded that there was a nominal clinical improvement in 
PIH on the treatment side compared with the control group, but the 
clinical study did not show a statistically significant improvement. 
Grimes21 and Bari et al.22 conducted similar studies to treat various 
facial skin diseases including PIH. Grimes used hydroquinone series 
SA peeling and later used 30% SA peeling alone. Both studies 
showed encouraging results. Ahn and Kim23 also reported that 
patients with acne-induced PIH with 30% SA peel have lightening 
with thereby concomitant reduction of erythema, dryness, and 
scaling. While choosing chemical peels for dark-skinned races, this 
lightening effect can be very fascinating.

Comparison of SA peel with other methods: In a study, 20 to 30% of SA 
peel was compared with 0.1% topical retinoic acid solution between 
three groups. In the first and second groups, SA peel and retinoid 
were used alone, respectively, whereas both were used in the 
third group. Compared to groups I and II, the combination therapy 
(third group) had a significantly better effect.24 In addition, the 
combination therapy is well tolerated, has fewer adverse reactions, 
and has a low recurrence rate.

Co n c lu s i o n​
From the review, it is apparent that both glycolic and SA chemical 
peel were found to be effective in the treatment of post-acne 
pigmentation. Chemical peeling is a quick and inexpensive 
procedure that provides a controlled treatment and also gives 
the patients a safe and alternate treatment option. It discourages 
the patients to use the counter fairness or depigmenting creams 
and also overcomes the abuse of hydroquinone and steroid 
preparations which have their own array of side effects.
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