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The purpose of the study was to was to outline the main principal ways and schemes of acne and its complications
diagnosis and therapy with obvious this complex skin pathology pathophysiological mechanisms understanding. The authors
analyzed critically a significant mass of modern scientific foreign literature devoted to main issues of acne clinical manifestations,
the features of its diagnostics in children, men and women. The data were cited concerning modern methods of this dermatological
pathology treating. Scrupulous attention was attracted to contemporary data analysis on humoral, including immune mechanisms,
involved into acne pathogenesis. The review also provides own authors data of clinical observations concerning post-acne
complications specifics of diagnosis and treatment. A review of modern literature indicates the need to develop new diagnostic and
therapeutic algorithms for acne/post-acne based on individual characteristics of the patient's disease (hormonal background,
concomitant pathology, metabolic disorders, lifestyle). Authors conclude about the importance of acne most effective methods of
correction of complications use, which would allow to block effectively atrophic post-acne skin damage and achieve the maximum
clinical effect in a short period of time.
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M.E. 3anoascekuii, T.B. CaTenko, .M. 3anoabcbka

AHAJII3 CYUYACHUX METO/IB JIATHOCTUKHU TA JIKYBAHHS BYTPOBOI XBOPOBH
TA If YCKJIAJTHEHb

Mertoto nociimkeHHs OyJ0 BU3HAYCHHS OCHOBHMX NPUHIMIOBUX LUIAXIB Ta CXEMHU JiarHOCTHKHU Ta Teparii ByrpoBoi
XBOpOOH Ta 11 yCKJIaHEHb 3 OYEBHIHNM PO3YyMIHHSM NaTo(}i3ioorivHuX MeXaHi3MiB Li€l CKiIagHol MKipHOT maTosorii. ABTopu
KPUTUYHO MPOAHANI3yBaJl 3HAYHUK MacHB CydacHOi 3apyOi’KHOI JiTepaTypd 3 OCHOBHHX MUTAHb KIIHIYHUX MPOSBIB ByTPOBOL
XBOpPOOHU, 0COONUBOCTEH 1i AIarHOCTHKU y AUTAYOMY Billi, Y YOJOBIKIB Ta XKIHOK, a TaKOX HaBeid jaHi (axiBUiB i3 cyyacHHX
METOIB JIIKyBaHHS JaHOi jJepMarojoriyxoi martosiorii. HaBemeHo Tako laHi BIACHUX KJIIHIYHHX CIHOCTEPEKEHb MO0
0COOMHMBOCTEH TIaTHOCTUKH Ta JIIKyBaHHS yCKJIQAHEHb MocTakHe. OIS Cy9acHOI JIiTepaTypH BKazye Ha HEOOXiJHICTh pO3POOKH
HOBHX [iarHOCTHYHHUX Ta TEPAeBTUYHHUX AJITOPUTMIB aKHe/ OCTAKHE 3 ypaxXyBaHHIM iHAMBIyanbHUX 0COOIMBOCTEH OpraHi3my
XBOPOro (TOpMOHAJIBHUK (DOH, CyNyTHs MATONOTis, META0OiIYHI MOPYLIEHHS, CIIOCIO JKUTTS Ta iHIIE). ABTOPH BHUCJIOBIIOIOTH
Ba)KJIMBICTh BU3HAYCHHS HAMOLIBII €()eKTHBHI METOIU KOPEKIii OCTaKHE YCKJIAJAHEHb, SIKi JO3BOJSIOTH €()EKTUBHO ONOKYBATH
aTpodiyHi MOCTaKHE YIIKOMKEHHS LIKIpH Ta B KOPOTKUI TEPMiH AOCITaTH MaKCUMAaJIbHOTO KITIHIYHOTO e(eKTy.

KonrouoBi ciioBa: ByrpoBa xBopoOa (akHe), NOCTaKHe, yCKJIaJAHCHHs, LIKipHI pyOwi, marogi3ioyoriyHi MexaHi3mu,
IIarHOCTHKA, JIKyBaHHS.

The study is a fragment of the research project “Improving algorithms for chronic dermatoses, benign and malignant
skin neoplasms diagnosis, treatment, and prevention”, state registration No 0121U113996.

Acne is a widespread skin pathology associated with the deregulation of sebaceous glands, the
disease can affect the most socially active population in the age group from 14 to 25 years (85 % of people)
[39]. In recent years, there has been an increase in moderate and severe forms of acne all over the world,
which is due to genetic factors, the influence of external factors, features of skin care, and others [9, 11,
27, 28, 36].

Numerous studies aimed at patients with acne quality of life assessing showed their mental state
changes — these patients were ill for more than one year. Thus, 56.1 % of respondents showed concomitant
anxiety, symptomatic depression or suicidal thoughts associated with acne when analyzing the
dermatological quality of life index among 324 patients with acne. 38.4 % among them have symptoms of
anxiety, 23.1 % — symptoms of depression, and 12.9 % have suicidal thoughts due to facial rashes. Totally
about 96.5 % of respondents have a decrease in quality of life due to acne. Anxiety in acne is the most
common symptom, 1.7 times more common than depression, and three times more common than suicidal
thoughts. It is noted that 90 % of acne patients have quality of life worsening [7, 10, 14, 24, 36].

The purpose of the study was to outline the main principal ways and schemes of acne and its
complications diagnosis and therapy with obvious this complex skin pathology pathophysiological
mechanisms understanding.

Kim D. et al. (2024) identified more than 870 studies that were devoted to severe and moderate
forms of acne, a total meta-analysis included 24.649 patients, using PubMed, EMBASE and Web of
Science resources. Scientists drew attention to the fact that the prevalence of scarring complications after
all forms of acne was 47 %, at the same time, high heterogeneity of studies was observed, which raised
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doubts about its objectivity. Thus, various risk factors were subject to analysis: location of acne, source of
patients, duration of illness, gender, family history, age, region, lifestyle, injuries. In the course of the study,
scientists identified several main trigger factors for the formation of acne complications: male gender,
family history, duration of the disease [18].

In addition to hormonal deviations, pathogenic and commensal flora, which are present in areas of
hypersecretion of sebaceous glands, play an important role in maintaining inflammation and deepening acne.
Scientists believe that changes in the hormonal background, nutritional characteristics, genetic determinism
significantly affect the nature of microorganisms and their pathogenicity in acne. The combination of
unfavorable factors leads to the accumulation of pyogenic flora, increased inflammation and, as a result,
increased risks of scar complications in moderate and severe forms of acne [18, 21, 22].

For a better understanding of the features of acne diagnostics and treatment, it is necessary to focus
on the pathophysiological mechanisms of this skin pathology. There are four main and interrelated aspects in
the pathogenetic mechanisms of acne: an increase in the concentration of androgen hormones, the activity of
which is associated with the stimulation of keratinocyte proliferation, sebum production and growth of
sebaceous glands; abnormal proliferation of keratinocytes, which contributes to the formation of comedones;
a local chronic inflammatory process localized in the hair follicle and, and bacterial colonization of
Cutibacterium acnes [15].

An extremely important role is assigned to the study of the level of individual hypothalamic,
adrenal and pituitary hormones in severe forms of acne. A number of scientists continue to study signaling
pathways affecting androgen biosynthesis; the results of the study showed an important role in regulating
the activity of sebocytes in the expression and function of androgen receptors, as well as in the post-
translational regulation of excess androgens in areas of inflammation in acne. These disorders are most
actively manifested in low acne-related syndromes, for example, polycystic ovary syndrome and congenital
hypoplasia of the adrenal glands. Scientists have proven that the level of androgens not only affects the
activity of acne, but also, in general, the functional quality of the skin of the face, its homeostasis, and the
microbial landscape. The work proves the effectiveness of some hormones (antiandrogens, estradiol), even
when used locally, to restore the microbiome and sebum secretion in patients with acne [44, 45].

Insulin-like growth factor (IGF) is another important regulatory peptide that affects sebaceous
gland differentiation and activity. The interaction between insulin, IGF, androgen synthesis, p53 signaling
pathways, according to Tingting Hu et al. (2021), is crucial in the pathogenesis of acne [42].

Changes in insulin secretion in response to high glucose concentrations increase significantly during
puberty and adolescence, while insulin sensitivity decreases significantly. These changes are of utmost
importance because insulin can reverse the androgen axis, which is necessary at this stage of puberty.

Insulin acts on the liver, where it suppresses the production of sex hormone-binding globulin [1].
Furthermore, hyperinsulinemia can promote acne by two mechanisms: first, it suppresses the liver
production of IGF-binding protein-1 and IGF-binding protein -3 and increases androgen synthesis; second,
it activates the phosphatidylinositol 3-kinase/Akt pathway, which reduces the expression of FOX O1
(Forkhead box O1) protein at the nuclear level [25, 38].

Both testosterone and dihydrotestosterone exert androgen receptor-dependent genomic effects. The
mechanisms of the activation of androgen transport pathways continue to be studied, but it can already be
stated that they are influenced by both dietary factors and environmental factors and genetic determinism.
Regulation is aimed at the functionality and activity of the sebocyte, the excessive stimulation of which
leads to the development of severe forms of acne [42].

It was established that progesterone (PG) increasing in women during the luteal phase of the
menstrual cycle increases the sensitivity of receptors to dehydroepiandrosterone and stimulates the activity
of sebocytes. At the same time, the limit values of the PG level capable of causing acne activation are purely
individual (permissible fluctuation in the range of 6.99—56.6 nmol/l). Women who suffer from polycystic
ovaries and have problems with cyclic maturation processes of the follicle and corpus luteum are most prone
to severe acne. However, the wide range of physiological fluctuations of PG, depending on the phase of the
cycle and individual characteristics of the body, do not allow using its level as the main prognostic criterion
for acne. Testosterone, dehydroepiandrosterone, cortisol, and sex hormone-binding globulin are among the
most significant markers of the endocrine system that affect the course of acne. Undoubtedly, the main sex
hormone involved in the regulation of sebaceous glands is testosterone [10, 26, 42].

It must be remembered that the level of free testosterone in most patients with acne remains within
the normal range with a tenfold increase in the conversion of testosterone to dihydrotestosterone (DHT).
In the cytoplasm of sebocytes there are enzymes 3/17 B-hydroxygenase and 5L-reductase, which affect the
metabolism of testosterone. It is known that -hydroxygenases are involved in the transformation of adrenal
androgens, and 5L-reductase stimulates the transformation of free gonadal testosterone into DHT. Further,
dihydrotestosterone binds to receptors of sebocytes and stimulates the destruction of sebaceous cells,
thereby increasing sebum secretion [32, 41, 46].
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To this day, questions about the regulation of the secretory activity of the sebaceous glands by
hormones other than testosterone, including prolactin and insulin, remain open. It is known that stress
hormones: adrenaline, cortisol, prolactin significantly affect the human body, especially the female body,
during stress. It was outlined that acne in women is often associated with hyperandrogenism, stress and
metabolic disorders. According to the results of the study, about 75 % of women indicated a premenstrual
outbreak of acne, as well as a significant influence on the course of acne stress, a humid environment and
frequent use of cosmetics. 33 women suffering from acne were examined, after ultrasound diagnosis of the
pelvic organs, it was established that 14 (45 %) of them suffered from polycystic ovaries, and 2 patients
were found to have single cysts larger than 5 cm. According to the results of the analysis of biochemical
markers of insulin resistance (glucose, insulin, glycated hemoglobin, NOMA index) deviations from the
norm of at least one marker were found in 97 % of patients. Insulin resistance is considered an
inflammatory symptom complex and is closely related to acne. In the course of the study, the author
analyzed a number of additional manifestations of hyperandrogenism in patients with acne, the main of
which were hirsutism, adrogenic hair loss, acanthosis nigricans, and acrochordons [7, 14].

Of particular interest were studies that confirmed the theory of vitamin D levels influence on acne
manifestation. The identification of vitamin D receptors in human sebocytes, the ability to modulate the
secretion of lipids and anti-inflammatory cytokines indicates the connection of this vitamin with the
severity of acne. A number of studies also indicate the ability of vitamin D to inhibit Th17 differentiation
and, accordingly, the level of the pro-inflammatory cytokine IL17. Vitamin D is also associated with the
level of skin colonization by Propionibacterium acnes (Cutibacterium acnes) [9, 21, 36, 40].

Bertolani M. et al. (2021) identified IGF-1 as one of the important seboregulatory components that
plays a key role in maintaining inflammation in acne [4]. Scientists believe that all common acne treatments
used in modern clinical practice combine to increase the expression of the pS3 protein, which attenuates
IGF-1 signaling and regulates the processes of proliferation and apoptosis.

The researchers analyzed the effect of various treatments, including topical ones, on body mass index
and IGF-1 levels. A total of 36 patients were examined (15 women and 11 men). It was found that the highest
level of IGF-1 was observed among patients with the most severe forms of acne. Increased sebum secretion
is one of the main factors in the worsening of acne, according to scientists, this mechanism is regulated not
only by testosterone, but also by insulin-like growth factor-1, which is also activated during puberty. In the
course of the study, scientists show the mechanisms of lipogenesis activation with further influence on the
metabolism of androgens. In addition, IGF-1 activates transport pathways regulating protein synthesis and
glucose transport, which can also indirectly affect the course of acne. It was interesting that the long-term use
of isotretinoin (when reaching a course dose of 120 mg/kg of body weight) contributed to a decrease in the
level of IGF-1 and this led to a decrease in inflammation and an acceleration of the regression of pustules/other
elements of acne. However, scientists claim that the IGF-1 level does not decrease against the background of
treatment, and the risk of acne exacerbation remains in most cases [6, 9, 32].

A number of scientists associate the development or exacerbation of acne with a disturbance of the
intestinal microflora. A large number of commensal microorganisms are constantly in the intestines, they
include: actinomycetes, bifidobacteria, butyricococci, lactobacilli, all of them stimulate phagocytic activity
at various levels of gastrointestinal digestion. However, adverse factors of the external environment,
nutritional features, and the use of antibiotics lead to a change in the intestinal flora with the dominance of
Proteus. According to the authors, it is proteins that stimulate the development of acne in some people. In
the study, scientists used MR analysis with two samples to assess the level of connection between acne and
intestinal flora, and managed to prove that at least seven commensal intestinal microorganisms (Allisonella,
Bacteroides, Candidatus soleaferrea, FEubacterium coprostanoligenes group, Fusicatenibacter,
Lactobacillus) have a positive effect on the course of acne and can be used as therapeutic agents to displace
more aggressive, pathogenic intestinal flora such as Protea [5, 11, 28].

Interesting studies were devoted to the mechanisms of sebocyte maturation and skin lipid synthesis
processes. Scientists studied the unique system of differentiation and death of sebocytes, it turned out that the
holocrine secretion of the sebaceous glands is affected by the inflammatory reaction of tissues, the metabolic
transmission of signals through the spinal ganglia is indirectly enhanced, with subsequent selective regulation
of receptors. According to scientists, autophagy, which occurs during inflammation, provides energy
generation for the biosynthesis of proteins of new cell structures. The composition of sebum regulates
inflammatory processes and the level of Propionibacterium acnes colonization; in fact, there are much more
sebocyte regulation mechanisms than sex hormones, neuropeptides, endogenous opioids and environmental
factors play an important role here. It is important to remember that the Western diet (milk and hyperglycemic
foods) can affect serum IGF1 levels, thus contributing to the development of acne [7, 14].

This type of diet increases glycemic load levels, insulin, IGF1, and leucine production; in turn,
increased levels of these factors decrease FOX O1 activity, thereby losing the ability to inhibit androgen
receptors and mTORC-1 (nutrient-responsive mammalian target of rapamycin complex) activity. Moreover,
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these factors also stimulate basal keratinocytes to release interleukin-1 (IL-1) and other cytokeratins, which
leads to hyperproliferation with hyperkeratinization of the follicle wall, which is a precursor to comedone
formation [2, 3].

Hypotheses about the influence of diet on acne pathogenesis are supported by the observation of a
low incidence of acne in people who adhere to a paleolithic diet — consisting of minimally processed foods,
vegetables, low carbohydrates, and no dairy products or their derivatives [3, 25]. In addition, these diets
contain high levels of omega-3 and omega-6 polyunsaturated fatty acids (PUFAs), which are important
mediators of inflammation and have a positive effect on acne [8, 17].

Low intake of vegetables and fruits has also been shown to worsen acne. In contrast, the
Mediterranean diet — rich in vegetables, fruits, antioxidants, unsaturated fatty acids, and low glycemic
index foods — has a protective effect against the development of this condition [23, 34].

Among the modern, promising methods of postacne treatment, combined therapeutic strategies,
including carbon laser and plasma therapy (PRP), are being considered today. A number of studies have
shown high efficiency in the elimination of post-acne atrophic scars after the specified therapy, the best results
were obtained after 3 sessions of laser therapy with plasma therapy. The authors note that the use of PRP
significantly increased the level of hyaluronic acid (HA) in the skin, even the introduction of ready-made
stabilized hyaluronic acid did not contribute to a higher concentration of HA in the areas of post-acne lesions.
The effectiveness of treatment was evaluated based on the results of clinical observation and Goodman's
quantitative and qualitative classification system. In addition, the scientists conducted a histological study,
which showed better results regarding the concentration of HA in areas of atrophy precisely when autoplasm
was introduced, and not with ready-made stabilized hyaluronic acid. Scientists have also drawn attention to
a number of other post-acne complications (dyschromia, enlarged skin pores, increased skin density), which
did not resolve (or were resolved insufficiently) after the treatment. [12, 13, 37, 45].

Drugs containing HA were shown help to reduce the inflammatory reaction expression and also
have osteoplastic activity [19, 20].

A significant contribution to the study of acne and its complications was made by the well-known
Australian scientist Jack Goodman, who actually systematized the clinical relationship between the severity of
acne and the subsequent development of post-acne complications. The scientist drew attention to the fact that
scar changes in certain forms of acne have a number of features, can be predicted and require early treatment.

The author notes that grade 1 scars with flat red, white, or brown spots are best treated with topical
therapy, fractionated and pigmented or vascular-specific laser, and occasionally pigment transfer
techniques. Moderate grade 2 scarring, seen mostly in the mirror, is now the territory of non-ablative
fractionated and non-fractionated lasers, as well as skin-rolling techniques. Grade 3 scars visible at a
distance but extensible are best managed with traditional resurfacing techniques or with fractional non-
ablative or ablative devices, sometimes including preparatory surgical procedures. Grade 4 scars, where
the scars are the strongest and do not stretch, are most in need of a combined approach [31, 36].

In addition to cicatricial changes, the complications of acne include postacne erythema (PAE), which
can persist for a long time and is accompanied by moderate subjective phenomena in the form of tingling,
burning, itching. According to scientists, there are still no effective methods of treating post-acne erythema
and dyschromia. Mohamed E.M. et al. (2021) suggested using a laser beam with a wavelength of 577 nm to
treat this complication, which was usually used to remove vascular skin changes (hemangiomas,
telangiectasias, angiopapillomas) [26]. There were 21 patients under observation who underwent three sessions
of laser irradiation with an energy load of 12-15 J/cm?, the time between procedures was 30 days. primary
outcome measures such as erythema index, melanogenesis index, overall improvement, and patient
questionnaires were assessed. According to the obtained data, all patients had improvement already after the
first session of laser irradiation with a wavelength of 577Nm [26].

According to the authors, this method can be considered as an effective adjuvant treatment for PAE
and early erythematous atrophic scars. In addition to the most popular CO; (carbon) laser interventions,
there are also neodymium laser techniques that show good effects not only in the treatment of post-acne
erythema, but also erythematous atrophic scars [7, 14, 18, 42].

Scientists pay special attention to the fact that patients’ quality of life is affected not only by pustular
and cystic elements but also by post-acne complications in the form of hypertrophic and atrophic scars.
Thoughts about the formed atrophic and hypertrophic scars irreversibility lead to frequent depressive states,
especially in adolescents. Several observational studies on acne cicatricial complications indicate the
depression interrelation with the main epidemiological factors of these complications, their results have
discrepancies, and the approaches to diagnosis and analysis of the results themselves are quite variable [36].

Teder-Laving M et al. (2024) believe that it’s important to determine the main etiopathogenetic
links of the disease and the possibility to influence on them for the correct choice of therapeutic strategies
in acne treatment. Not only follicular hyperkeratosis, the sebaceous glands excess secretion formation, the
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Propionibacterium acnes reproduction and inflammation are of great importance in acne pathogenesis, but
also genetic factors [41]. An autosomal dominant type of this disease inheritance is assumed but genetic
studies have not provided definite evidences [43]. Nevertheless, close relatives, as a rule, suffered from a
similar disease in patients with acne in the family history [33].

36 subjects (94.5 % Fitzpatrick type IV-V) with severe acne/post-acne complications were
included in a double-blind randomized study. The patients' faces were divided into two halves for two
different therapeutic strategies, one of which was Jessner peeling, the other — salicylic acid. The authors
noted the lack of evidence base regarding the chemical peelings efficacy as well as the possible risk of
adverse reactions during the procedure. Statistical analysis in observation groups was performed using
SPSS v22.0. Significance was set at p=0.05. According to the results, 76.4 % of patients who received
Jessner peeling were satisfied with the effect after the procedures, among respondents who received
treatment with salicylic acid satisfactory results were 86.7 %. Although the difference in different types of
peels use was not significant the authors note the greater salicylic acid efficacy in acne moderate and severe
forms treatment. Post-inflammatory hyperpigmentation observed in only one patient who received Jasner
peel was indicated as the significant adverse reaction [16].

Sanchez-Pellicer P. et al. (2022) analyzed the existing methods of acne treating and the possibility of
issuing therapeutic strategies expanding taking into account acne pathogenetic mechanisms peculiarities [22].
Special attention was attracted to seboregulation mechanisms investigation and to adipocytes’ destruction as
the result of certain endogenous factors influence (i.e. hormones, proinflammatory cytokines, concomitant
pathology, etc.). The scientists considers the ability of commensal flora to form biofilms as the main risks and
failures in acne treatment which significantly reduce the efficacy of a number of antibacterial and antiseptic
agents. The biofilms presence can also be due to excessive use of systemic antibiotics in the past. The author
considers dietary disorders to be another important aspect in acne treatment — especially the use of excessive
amounts of carbohydrates and animal fats. The first one stimulates the growth of pathogenic and commensal
flora, the latter increase the skin oiliness. Therefore, authors suppose that future therapeutic strategies should
combine not only a seboregulating effect but antibacterial and antiseptic effects also. They believe the skin
microbiome of affected areas restoration to be quite important [35].

The studies devoted to acne pathogenetic markers level investigation are of especial interest. 60
patients with moderate to severe acne vulgaris (according to the Global Acne Classification System) were
observed only 35 among them had post-acne scars. The quantitative latex agglutination method with
turbidimetry was used to estimate blood serum C-reactive protein (CRP) concentration while the hepcidin
concentration in serum was estimated using a commercially available double-antibody sandwich enzyme-
linked immunosorbent assay (ELISA) kit. The study revealed that patients with post-acne had significantly
lower serum hepcidin levels (p<0.001) and significantly higher CRP levels (p<0.05) compared with the
same biochemical indexes in healthy individuals. Scientists concluded that CRP and hepcidin can be
considered as prognostic markers for post-acne complications development [27, 29].

Post-inflammatory hyperpigmentation is considered to be a rather undesirable acne complication.
Scientists performed new topical retinoid, trifaroten, efficacy analysis which revealed that this retinoid drug
provided not only seborrheic and anticomedonic properties but also demonstrated depigmentation result. This
was a double-blind analysis of two observational groups with patients with active acne and post-acne
manifestations aged from 13 till 35 years. Trifaroten 50 (ug/g cream) significantly improved the end-result in
ODS scores from baseline compared to vehicle (—1.6 vs —1.1, p=0.03) at week 12, but the investigated indexes
were comparable between groups at week 24 (primary endpoint). Trifaroten had a better reduction in PAHPI
score at week 24 (—18.9% vs —11.3% vehicle, p<0.01). Adverse events were more common in the vehicle
group compared to trifarotene (30.2% vs 16.7%, correspondently). The researchers concluded that trifarotene
is effective across all skin phototypes, provides post-acne hyperpigmentation faster improvement but is more
effective when used together with skin moisturizer [32, 36, 40].

Paschalidou E. et al. (2024) draw attention to differences in medical products perception by females
including those for acne treatment [30]. Scientists attracted attention to the fact that there is not enough
research that could explain the females’ organism number of medical products perception peculiarities. So,
the sensitivity to acne therapy in women is significantly higher but important that number of negative
reactions in women also increases, this can be explained by more sensitive skin.

Gender recognition revealed significantly higher overall adverse reaction rates for all treatments in
women (1.8 times for conventional systemic agents [57.30/100 PY vs 31.69/100 PY] and 2.0 times for biologic
agents [27.36/100 PY vs 13.9/100 PY], p<0.0001) as well as higher drug discontinuation rates for most
conventional systemic treatments. Thus, the researchers concluded that women are associated with significantly
higher rates of adverse reactions and drug discontinuation rates. This outlines the need for additional studies
related to gender-specific acne treatment and the specificities of female hormones levels [28, 32].

128 patients (main group — 83, control group — 45) were under our observation for moderate and
severe forms of acne and pos-tacne complications. We monitored the formation of post-acne complications.
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When analyzing patients with destructive skin changes, the following groups of post-acne complications
were identified: post-traumatic pigmentation, scar lesions (keloid, atrophic and hypertrophic scar), stagnant

hyperemia, couperosis (Table 1).

Table 1
Analysis of post-acne complications of the main and comparative groups
.. Group of observation Control group
Clinical forms Men (n=40) Women (n=43) Men (n=40)
Post-traumatic pigmentation 35 (27.3 %) 41 (32 %) 19 (14.8 %) 17 (13.2 %)
Keloid 4(3.1%) 1(0.78 %) 3(2.3 %) 2 (1.56 %)
Atrophic scar 34 (26.5 %) 37 (28.9 %) 19 (14.8 %) 16 (12.5 %)
Hypertrophic scar 5(3.9%) 2 (1.56 %) 4 (3.1 %) 2 (1.56 %)
Congestive hyperemia 39 (30.4 %) 40 (31.25 %) 21 (16.4 %) 19 (14.8 %)
Cooperosis in places of dissolved elements 8 (6.2 %) 11(8.5 %) 8 (6.2 %) 11 (8.58 %)

Based on the above analysis of post-acne complications, the main ones were post-traumatic

pigmentation, found in 35 (27.3 %) men and 41 (32 %) women in the main group. In the comparison group,
post-traumatic pigmentation was recorded in 19 men (14.8 %) and 17 (13.2 %) women. Characteristic
features of post-traumatic post-acne pigmentation were erythema, couperosis in the places of resolved
elements, pigmentary changes in the color of the skin.

Atrophic scars were recorded in 34 (26.5 %) men and 37 (28.9 %) women in the main group. In
the comparison group, atrophic scars were found in 19 men (14.8 %) and 16 (12.5 %) women. Atrophic
scars are characterized by their location below the level of the surrounding skin, thin, flat, with transparent
vessels, they do not smooth out when the skin is stretched.

The following types of atrophic scars were found in patients who were under supervision (Table
2): V-shaped (Ice-pick), M-shaped (rolling) and U-shaped (Boxcar).

Table 2
Characteristics of atrophic scars during postacne

. Types of scars registered
Groups of patients V-shaped (Ice-pick) | M-shaped (rolling) | U-shaped (Boxcar)

Main group:

Men (n 40) 21 (16.4 %) 14 (10.9 %) 8 (6.25 %)
Women (n 43) 25 (19.5 %) 9 (7.03 %) 5 (3.9 %)
Control group:

Men (n 23) 12 (9.3 %) 8 (6.25 %) 323 %)
Women (n 22) 14 (10.9 %) 6 (4.6 %) 4 (3.1 %)

V-shaped atrophic scars were found in 21 (16.4 %) men and 25 (19.5 %) women in the main group.
In the comparison group, there were 12 (9.3 %) men and 14 (10.9 %) women. Characteristic features of V-
shaped scars were: deep skin defects, sunken zones, diameter up to 3 mm, lesion reached the level of dermis
and hypodermis, clear succession of scar edges. The surface opening of the scars was wider than the inner
part of the scar, forming a V-shaped shape. When the skin was stretched, the scars did not smooth out.

M-shaped atrophic scars were found in 14 (10.9 %) men and 9 (7.03 %) women in the main group.
In the comparison group, there were 8 (6.25 %) men and 6 (4.6 %) women. Features of M-shaped atrophic
scars were the retraction of visually unchanged skin due to tissue fusion at the level of the dermis and
hypodermis, the width of the scars reached up to 5 mm.

U-shaped atrophic scars were found in 8 (6.25 %) men and 5 (3.9 %) women in the main group. In
the comparison group, there were 3 (2.3 %) men and 4 (3.1 %) women. Characterized by rounded, clear
vertical edges, the surface part of U-shaped scars is wider than that of V-shaped ones, and does not have a
narrowing to the base of the scar. Both deep and superficial scars were observed.

Hypertrophic scars were recorded in 5 (3.9 %) men and 2 (1.56 %) women in the main group. In the
comparison group, hypertrophic scars were found in 4 (3.1 %) men and 2 (1.56 %) women. Hypertrophic
scars are characterized by a dense nodule protruding above the skin level, with a bluish color, the growth of
the scar was observed in the first months, while some patients complained of paresthesia. Scars rose up to 4
mm or more above the level of the surrounding skin. Against the background of treatment, from 4-6 months,
the inflammatory reaction faded, growth stopped, a weakening of the vascular pattern, a change in skin color
was observed. Flattening and smoothing of the scar occurred, but elevation above the surrounding tissues was
partially preserved. Patients noted positive dynamics during 12-18 months of therapy.

Keloid postacne scars were recorded in 4 (3.1 %) men and 1 (0.78 %) woman in the main group.
In the comparison group, keloid scars were found in 3 men (2.3 %) and 2 (1.56 %) women. Characteristic
features of keloid scars were spontaneous growth after resolved inflammatory elements, progress of scar
growth, inflammatory reaction, spread to intact surrounding tissues, growth and hyperemia of the scar
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lasted from 3 to 8 months after healing. Keloid scars were characterized by a dense consistency, a bright
vascular pattern, telangiectasia, a spherical or dome-shaped shape with a smooth surface. Patients
complained of itching, periodic soreness in the area of scar formation.

Keloid and hypertrophic scars were most often formed on the skin of the upper and middle third of
the back, scapular region, back of the neck, sternum and shoulders, less often on the skin of the face in the
area of the angle of the lower jaw.

Congestive hyperemia was noted in 39 (30.4 %) men and 40 (31.25 %) women in the main group.
In the comparison group, stagnant hyperemia was detected in 21 men (16.4 %) and 19 (14.8 %) women.
Atrophic scars were recorded in 34 (26.5 %) men and 37 (28.9 %) women in the main group. In the
comparison group, atrophic scars were found in 19 men (14.8 %) and 16 (12.5 %) women.

Conclusions

1. A review of modern literature indicates the need to develop new diagnostic and therapeutic
algorithms for acne/post-acne based on individual characteristics of the patient's disease (hormonal
background, concomitant pathology, metabolic disorders, lifestyle). Among the modern variety of
therapeutic and hardware technologies, it is important to apply the most effective methods of correction of
complications, which would allow to effectively block atrophic post-acne skin damage and achieve the
maximum clinical effect in a short period of time.

2. Our analysis of post-acne complications indicates a high frequency of post-traumatic
pigmentation found in 35 (27.3 %) men and 41 (32 %) women of the main group, as well as in 19 men
(14.8 %) and 17 (13.2 %) women. comparison group. The most frequent variants of atrophic complications
were V-shaped atrophic scars, found in 21 (16.4 %) men and 25 (19.5 %) women in the main group, in the
comparison group in 12 (9.3 %) men and 14 (10.9 %) of women.

3. The Woodman scale remains a rather attractive criterion for assessing complications, which
achieves not only an assessment of the depth of atrophic/hypertrophic changes in the skin, but also predicts
the speed of skin recovery after aesthetic interventions.
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