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ABSTRACT

Introduction. Acne vulgaris is a common, chronic skin disease that shows
a characteristic clinical picture. Skin lesions occur primarily in the seborr-
heic areas of the body, i.e., the face, back, and chest. Mandelic acid yields
very good results when used to treat excessive actinic keratosis (keratosis
actinica), hyperpigmentation (lentigo solaris and melasma), and mesh-
like wrinkles, which are primarily caused by sun-induced aging of the
skin. This therapy is well suited for the care of skin with acne vulgaris.

Objective. To evaluate the efficacy of dermo-cosmetics containing 5% or
10% mandelic acid for the skin care of patients with acne vulgaris.

Material and methods. An open study was carried out on 60 patients
with papulo-pustular acne, who applied dermocosmetics to their skin for
2 months. Patients were divided into two subgroups of 30 patients each.
One group was tested with a 5% mandelic acid containing cosmetic while
the other group was tested with a 10% mandelic acid containing cosme-
tic. After the treatment was completed, acne severity was evaluated ac-
cording to the Hellgren-Vincent scale.

Results. Physical examinations performed during the study revealed
a gradual improvement in the condition of the skin in both groups, with
a reduction in the number of pustules, inflammatory nodules, and come-
dones. The proportion of patients in each group showing a reduction in
disease severity according to the Hellgren-Vincent scale was similar.

Conclusions. The results of the present study show that products conta-
ining 5% or 10% mandelic acid are both safe and effective for the treat-
ment of acne.

STRESZCZENIE

Wprowadzenie. Tradzik pospolity (acne vulgaris) jest czesta choroba
skoéry o charakterystycznym klinicznie, przewleklym przebiegu. Do-

Przeglad Dermatologiczny 2015/4



Kwas migdafowy w leczeniu tradziku

tyczy wszystkich grup wiekowych, ale najwiecej przypadkéw odnoto-
wuje sie wsréd oséb w wieku od 11 do 30 lat. Zmiany skérne wystepuja
gléwnie w okolicach tojotokowych, tzn. na klatce piersiowej, twarzy
oraz skoérze plecow. Terapia kwasem migdalowym daje bardzo dobre
rezultaty w przypadku leczenia takich zmian, jak postoneczne starze-
nie sie skéry w postaci nadmiernego rogowacenia stonecznego (kerato-
sis actinica), przebarwien (lentigo solaris, melasma) oraz zmarszczek sia-
teczkowatych. Sprawdza sie rowniez w pielegnacji skéry z tradzikiem
pospolitym.

Cel pracy. Ocena skutecznoéci dzialania dermokosmetykéw przezna-
czonych do pielegnacji skoéry pacjentéw z tradzikiem pospolitym, za-
wierajacych 5% i 10% kwasu migdatowego.

Material i metodyka. Przeprowadzono badanie otwarte, w ktérym
60 pacjentéw z tradzikiem grudkowo-krostkowym, o nasileniu od
niewielkiego do umiarkowanego, przez 2 miesigce stosowalo dermo-
kosmetyki do pielegnacji skoéry tradzikowej. Kazdy z pacjentow byt
3-krotnie poddany badaniu klinicznemu, w trakcie ktérego oceniano
stan ogélny pacjenta oraz stopieri nasilenia objawéw przedmiotowych
(w skali Hellgrena-Vincenta), liczbe zmian skérnych - grudek, krost,
zaskornikoéw, oraz stopieri nasilenia tojotoku w obrebie skory twarzy.

Wyniki. W ciggu 8 tygodni stosowania badanych produktéw zaobser-
wowano stopniowa poprawe stanu skéry, w tym zmniejszenie nasile-
nia tradziku, liczby grudek zapalnych, krost, zaskérnikéw oraz nasile-
nia ojotoku.

Whioski. Badane produkty, zawierajace 5% i 10% kwas migdatowy,
charakteryzuja sie wysokim poziomem bezpieczenistwa stosowania

oraz duza skutecznoscia przeciwtradzikowa.

INTRODUCTION

Acne vulgaris is a common, chronic skin disease
that shows a characteristic clinical picture. The con-
dition is initiated by so-called microcomedo lesions
within the pilosebaceous unit, which may then un-
dergo successive transformations to comedones, pa-
pules, and pustules. More severe forms of the dise-
ase involve the formation of cysts, nodular infiltrates,
disfiguring scars, and skin discoloration. In most ca-
ses (30-66%), the clinical symptoms are at their worst
between the ages of 14 and 17 (for girls) or 16 and
19 years (for boys); more recently, however, the ave-
rage age has risen to 20.5-26.5 years [1]. Skin lesions
occur primarily in the seborrheic areas of the body,
i.e., the face (99%), back (90%), and chest (78%) [2].

The etiology and pathogenesis of acne are both
complex and multifactorial, and the course of the
disease is affected by endogenous and exogenous
factors [3, 4]. Genetics, metabolism, hormone levels
during puberty, and microorganisms all play a role
in initiating the cascade of inflammatory reactions le-
ading to the development of acne lesions. Acne due
to its chronic nature and the location of the lesions
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poses big problems from a psychological point of
view [2, 4-6].

Fruit acids are substances that have a superficial
peeling action. Superficial peeling is a procedure in
which the exfoliant penetrates through the entire
thickness of the epidermis and of part, or all, of the
papillary layer of the skin (depending on the concen-
tration of the acid). The most frequently used fruit
acids in dermatology and cosmetology are those
with the shortest carbon chains; these include glyco-
lic acid (2-hydroxy-ethane), lactic acid (2-hydroxy-
propanoic), and mandelic acid [7-9].

Mandelic acid (classified by the International No-
menclature of Cosmetic Ingredients (INCI) as an al-
pha-hydroxy acid) is harvested from the extract of
bitter almonds via the hydrolysis of benzaldehyde
(C,H,CHO). A single mandelic acid molecule com-
prises eight carbon atoms and is larger than a gly-
colic acid molecule, which contains only two. This
endows mandelic acid with specific therapeutic pro-
perties. For example, the large mandelic acid mole-
cule is absorbed very slowly through the skin, me-
aning that it is less irritating. Its acidity varies with
temperature; its pKa is 3.4 at 25°C, which is lower
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than that of glycolic acid (3.83 at 25°C). The acid has
a high melting point (119°C), is freely soluble in etha-
nol and isopropyl alcohol, and is partially soluble in
water and fats. Mandelic acid exists as two optical
enantiomers, which determine its pharmacological
effects [10]. The exfoliating properties of mandelic
acid make it a suitable component of chemical peels.
A characteristic feature of mandelic acid is its pro-
gressive action, which makes it both safe and easy to
apply. It also has keratolytic and bactericidal proper-
ties and regulates the sebaceous glands, which make
it a suitable adjunctive treatment for acne [11].

Mandelic acid yields very good results when used
to treat excessive actinic keratosis (keratosis actinica),
hyperpigmentation (lentigo solaris and melasma)
and mesh-like wrinkles, which are primarily due to
sun exposure-induced aging of the skin. In addition,
mandelic acid is one of main treatments for skin di-
coloration caused by melanodermatitis, post-inflam-
matory hyperpigmentation, erythromelanosis folli-
cularis, erythrosis pigmentosa faciei, drug-induced
hypermelanosis, freckles and acne scars [10, 11].

A mandelic acid-based chemical peel does not
cause any discomfort (e.g., burning) or redness after
application to the skin. Exfoliation after peeling is
both gradual and gentle, meaning that patients can
undertake their normal daily activities. Because the
acid does not have strong phototoxic properties, it
can be used throughout the year [12]. Contraindica-
tions to chemical peeling include dark skin, a ten-
dency to form keloids, bacterial, fungal, and viral
infections (e.g., herpes), and treatment with systemic
retinoids within several months before treatment.
Side effects are very rare, but can include redness,
skin hypersensitivity and the induction of acne le-
sions [10-12].

OBJECTIVE

The aim of the present study was to examine the
efficacy of dermocosmetics intended for use by pa-
tients with acne vulgaris. The cosmetics contained
mandelic acid (5% or 10%), along with other active
substances: lemon peel extract (which is rich in poly-
phenols) and sweet almond proteins.

MATERIAL AND METHODS

The study involved a group of patients suffering
from mild-to-moderate papulo-pustular acne, who
used dermocosmetics as a part of their acne treat-
ment. The study lasted 2 months and was conducted
in accordance with the ethical standards set down in
the Declaration of Helsinki 1975 (revised in 2000). All
patients were fully informed about the purpose and
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methodology of the study, and all signed the parti-
cipation agreement form. Patient data (confidential)
were available to the dermatologists, who then assi-
gned each patient a number. The numbers were used
on the clinical trial cards.

Sixty patients (51 women and 9 men; aged 12-
60 years) were enrolled in the study. Inclusion/
exclusion criteria were based on the results of both
a physical and a dermatological examination (con-
ducted during the first visit). Skin lesions were eva-
luated using the Hellgren and Vincent scale [13],
which takes into account erythema and the number
of comedones, papules, and pustules. On this basis,
the respondents who qualified for the study were in-
dividuals with moderate to intense seborrhea, who
had acne changes not requiring pharmacological
treatment or who had completed pharmacological
treatment (with first degree, second degree or third
degree acne according to the Hellgren-Vincent scale).

Patients were divided into two subgroups of 30.
Each group tested a different cosmetic product. Tho-
se in group A (sensitive skin and moderately severe
acne; first degree according to the Hellgren-Vincent
scale) applied a cream containing 5% mandelic acid
and lemon peel extract, while those in group B (with
oily skin with more severe acne; second degree ac-
cording to the Hellgren-Vincent scale) applied a cre-
am containing 10% acid and sweet almond proteins.
The patients applied the product once daily (in the
evening) for a period of 2 months.

Each patient underwent three separate clinical
examinations, which were performed by a dermato-
logist.

* Screening visit (D0): Patients were assigned to the
appropriate test group. Patients underwent a phy-
sical examination to assess their general condition,
the severity of symptoms (on the Hellgren-Vincent
scale), the number and type of skin lesions (papu-
les, pustules, comedones and others), and severity
of seborrhea on the face. Current and past treat-
ments were noted.

First follow-up visit (D30): After 1 month of treat-
ment, the severity of symptoms (according to the
Hellgren-Vincent scale), the number of skin lesions
(papules, pustules, comedones and others), and
severity of seborrhea on the face were reassessed.
Any side effects were reported and noted.

Second follow-up visit (D60): After 2 months of tre-
atment, the investigator made a final assessment of
severity of the symptoms (according to the Hell-
gren-Vincent scale), the number of skin lesions,
and severity of seborrhea on the face. In addition,
patients completed a survey in which they asses-
sed the efficacy of the investigational product, and
gave their subjective impressions. Any side effects
were noted.
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RESULTS

Tolerance of cosmetic preparations

Nine patients in group A (5% mandelic acid) expe-
rienced skin irritation, mainly in the form of mild
erythema and mild epidermal exfoliation. One of the
nine patients experienced conjunctival irritation and
watery eyes. All symptoms were transient and none
of the patients dropped out of the study.

Nine patients in group B (10% mandelic acid) suf-
fered skin irritation, manifesting as mild erythema
and mild epidermal exfoliation. Two of these pa-
tients also reported itchy skin. All symptoms were
transient and none of the patients dropped out of the
study.

Clinical assessment of treatment efficacy

Physical examinations in both groups performed
during the study noted a gradual improvement in the
condition of the skin, with a reduction in the number of
pustules, inflammatory nodules, and comedones (Ta-
ble 1). The most striking result was the reduction in the
number of pustules. At the end of the study, there was

a 60% reduction in the number of pustules in group
A and a 61% reduction in group B (Table 1). After 60
days of treatment, the severity of seborrhea was redu-
ced by 42% in group A and by 37% in group B (Figure
1). In each group, the reduction in disease severity ac-
cording to the Hellgren-Vincent scale was similar (19%
for group A and 18% for group B) (Figure 2). The pro-
portion of patients in each group that showed impro-
vement after 60 days was significant (Table 2).

Self-assessment of treatment efficacy

Patients were also asked to complete a detailed
questionnaire after the treatment. The results sho-
wed that, in group A, 88% of the respondents would
like to use the product containing 5% mandelic acid
again and, in group B, 82% of respondents would
like to use the product containing 10% mandelic acid
again.

Of the patients in group A, 76% reported regres-
sion of existing acne lesions, reduction in the forma-
tion of new lesions, and reduction in the size of se-
baceous glands. Also, 84% reported reduced sebum
secretion. Of the patients in group B, 64% reported
reduction in sebum secretion, 61% confirmed the

Table 1. Clinical assessment of acne symptoms carried out by physicians during 60-day application of mandelic acid creams

Tabela . Kliniczna ocena nasilenia objawdw trgdziku w grupie A i B przeprowadzona przez lekarza podczas 60-dniowego stosowania kremow

z kwasem migdafowym

Variable DO (%) Group A Group B
5% mandelic acid cream 10% mandelic acid cream
D30 (%) D60 (%) D30 (%) D60 (%)
Amount of inflammatory nodules 100 8l 64 81 71
Amount of pustules 100 57 40 69 39
Amount of comedones 100 83 77 89 81
0 DO D30 . D60 0 DO . D30 . D60
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Figure 1. Reduction of the severity of seborrhea

Rycina |. Zmniejszenie stopnia nasilenia fojotoku
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Figure 2. Reduction of the severity of acne according to Hellgren-
Vincent scale

Rycina 2. Zmniejszenie stopnia nasilenia trqdziku w skali Hellgrena-
-Vincenta
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Table 2. Percentage of volunteers who showed clinical improvement — a reduction of acne symptoms after 60 days of application

of creams

Tabela 2. Odsetek ochotnikéw, u ktdrych stwierdzono poprawe kliniczng — zmniejszenie nasilenia objawdw trqdziku po 60 dniach stosowania

kremow

Clinical improvement

Percentage of volunteers

Percentage of volunteers

in group A in group B
5% mandelic acid cream 10% mandelic acid cream
Reduction in the amount of inflammatory nodules 93 90
Reduction in the amount of pustules 60 60
Reduction in the amount of comedones 57 50
Reduction of the severity of seborrhea 83 70

exfoliating action of the product, and 68% stated
that the product made the skin smoother. More than
a half of respondents reported regression of existing
acne lesions (57 %) and a reduction in the size of seba-
ceous glands (54%).

DISCUSSION

Both of the tested products were safe. The only
side effect noted during the 2-month study was mild
skin irritation. These symptoms occurred only in pa-
tients with sensitive skin, were transient, and did not
require discontinuation of treatment. According to
physicians, such reactions are consistent with the ac-
tion of mandelic acid, and are regarded as a normal
side effect of anti-acne products.

During the 2-month study, both groups experien-
ced reduction in the signs and severity of acne (as-
sessed by the Hellgren-Vincent scale). We previously
reported that a face gel wash and a micellar solution
containing mandelic acid reduced acne symptoms
[13]. In addition, Abels et al. reported that twice-
daily application of a topical glycolic acid-containing
cleansing product (pH 4) for 6 weeks led to a signi-
ficant improvement of mild acne [14]. However, the
patients in our previous study were treated with
wash-out cosmetics in addition to cream containing
azelaic acid and sodium salicylate. The reduction
of acne symptoms was due to the combined action
of both cosmetics. Here, we found that creams con-
taining 5% or 10% mandelic acid both reduced the
severity of acne and gradually improved the overall
condition of the skin.

At present, few topical cosmetic products conta-
in mandelic acid. Mandelic acid is used as a medi-
cal peel, and yields very good results in treatment
of aging, hyperpigmentation, or acne scars [15-17].
However, the number of leave-on cosmetics conta-
ining poly-hydroxy acids (PHASs) is increasing [18].
The most common PHAs are glycolic acid, salicylic
acid, lactobionic acid, and citric acid (used at concen-
trations of 1-10% (w/v)) [19-22]. The data presen-
ted herein show that topical application of a cream
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containing mandelic acid is a safe and effective tre-
atment for acne.

CONCLUSIONS

A cream containing 5% mandelic acid may be re-
commended for the treatment of patients with sensi-
tive skin and moderately severe acne; the treatment
has a mild exfoliating effect. The product also conta-
ined lemon peel extract, which plays a role in softe-
ning and whitening of skin.

A cream containing 10% mandelic acid may be re-
commended to patients with an oily or mixed skin
type and more severe acne. This preparation also con-
tained sweet almond proteins, which help to smooth
the skin. This product can also be recommended for
the treatment of aging, dehydrated, or sensitive skin,
with visible furrows and wrinkles, as well as for cases
of thinning of the epidermis and for flabby skin (with
visibly reduced flexibility), discolored skin, and skin
showing increased sensitivity to external factors (UV
radiation, free radicals, and pollution).

The results of the present study show that pro-
ducts containing 5% or 10% mandelic acid are both
safe and effective for the treatment of acne.
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