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Abstract
Acne vulgaris represent a frequent cutaneous disease manifested by chronic or recurrent development of 

papules, pustules, or nodules at the level of the face, neck, proximal upper extremities or trunk. The pathogene-
sis of acne vulgaris includes the interaction of multiple factors that lead to the development of comedones and 
inflammation. Although acne vulgaris dosen’t represent a disease that is physically disabling, its psychologic 
impact can be striking, contributing to anxiety, low self-esteem and depression. As a result of all these, is a big 
demand for effective therapies for ane vulgaris. 

The pathogenesis and the treatment for each pathogenic cause of acne vulgaris will be reviewed here. Topical 
retinoids have a good influence for both comedonal (non-inflammatory) and inflammatory acne and should be 
included in the initial management of most of the patients. The efficacy of topical retinoids for inflammatory 
acne may be due to a combination of the intrinsic anti-inflammatory properties of the topical retinoids and their 
ability in the prevention of the formation of microcomedones. 

Keywords: acne vulgaris, comedones, Cutibacterium acnes, sebaceous glands, topical 
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Introduction

Acne vulgaris represent a frequent cutaneous 
disease manifested by chronic or recurrent devel-
opment of papules, pustules, or nodules at the 
level of the face, neck, proximal upper extremities 
or trunk. Acne vulgaris represent an inflammatory 
disorder of the pilosebaceous complex which is 
formed by the hair follicle and the sebaceous 
gland.The pathogenesis of acne vulgaris includes 
the interaction of multiple factors that lead to the 
development of comedones and inflammation. Al-
though acne vulgaris dosen’t represent a disease 
that is physically disabling, its psychologic impact 
can be striking, contributing to anxiety, low self-es-

teem and depression (1,2,3). As a result of all 
these, is a big demand for effective therapies for 
ane vulgaris.

Acne vulgaris is diagnosed most frequent 
among adolescents and young adults but this is 
not a rule and this disease is not limited to these 
ages. The degree of skin involvement varies from 
an minimal involvement to an disfiguring and 
highly inflammatory involvement. Scarring, hyper-
pigmentation, and negative psychosocial effects 
are the most common complications (4).

The pathogenesis and the treatment for each 
pathogenic cause of acne vulgaris will be reviewed 
here. At this moment, quality evidence-based lit-
erature in the field of acne is increasing. Medical 
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therapies for acne target one or more of four key 
factors that promote the development of acne le-
sions (5).

DISCUSSIONS

Acne vulgaris represent a common disease and 
occurs most frequently in adolescents populations 
and young adults. The epidemiological studies es-
timates that the prevalence of acne vulgaris in ad-
olescents range from 35% to 90% (6,7).

The prevalence of acne vulgaris decreases with 
increasing age. A survey made between the years 
2011-2013 of over 1,000 adults in United States 
found the following rates of self-reported acne in 
both men and women (8): 20-29 years old – 43-
51%, 30-39 years old – 20-35%, 40-49 years old – 
12-26% and ages 50 and older – 7-15%.

Acne often begins in pre-adolescent period (7-
12 years) and heals in the third decade, but the 
disease may persist into adulthood or can develop 
de novo in adulthood. Adolescent acne exhibits a 
male predominance, but in contrast, post-adoles-
cent acne predominantly affects the womenas (9).

 The pathogenesis of acne vulgaris includes a 
complex interplay of host factors, represented by 
androgen-mediated stimulation of sebaceous 
glands, dysbiosis within the microbiome of the pi-
losebaceous follicle and innate and cellular im-
mune responses, and it can be influenced by many 
factors including genetics and, possibly the diet of 
the individual (10). Knowledge of the mechanisms 
of action of acne therapies is combined with rec-
ognition of specific clinical features to determine 
the best approach to treatment for each individual. 

Lesion development 

The microcomedo – a small, hyperkeratotic 
plug composed of corneocytes in the lower por-
tion of the follicular infundibulum – is considered 
to be the precursor for the clinical lesions of acne, 
which include closed comedones, often colloquial-
ly they are called whiteheads, open comedones, 
often colloquially they are called blackheads, and 
inflammatory papules, pustules, and nodules. The 
process by which microcomedones develop and 
evolve into an other acne lesions remains to be 
completely elucidated, but it may involve interac-
tion of 4 main pathogenic mechanisms which re-
quire specific treatment.
l Follicular hyperproliferation and abnormal

desquamation
−− Topical retinoids
−− Oral retinoids
−− Azelaic acid

−− Salicylic acid
−− Hormonal therapies
l Increased sebum production by sebaceous

glands
−− Oral isotretinoin
−− 	Hormonal therapies
l Cutibacterium acnes (C. acnes, formerly Pro-

pionibacterium acnes) – is an anaerobic diphthe-
roid that is a normal component of skin flora

−− Benzoyl peroxide
−− Topical and oral antibiotics
−− Azelaic acid
l Inflammation

−− Oral isotretinoin
−− Oral tetracyclines
−− Topical retinoids
−− Azelaic acid

The temporal sequence of events leading to
formation of acne lesions includes:

• Accumulation of sebum and keratinous ma-
terial converts a microcomedo into a closed
comedo.

• The follicular orifice is opened with conti-
nued distension, forming an open comedo.
Densely packed keratinocytes, oxidized li-
pids, and melanin contribute to the dark
color of the open comedo.

• Immune responses to C. acnes contribute
to the development of inflammatory papu-
les and pustules. Follicular rupture releases
bacteria, proinflammatory lipids, and kera-
tin into the surrounding dermis, leading to
exacerbation of inflammation and/or nodu-
le formation.

Sebaceous glands and the role of androgens 

Androgens contribute to the development of 
acne by stimulating the growth and secretory 
function of sebaceous glands, that leads to an in-
creased sebum production. Increased sebum pro-
duction is thought to provide a medium for the 
growth of C. acnes. C. acnes utilizes the triglycer-
ides in sebum as a source of nutrients by hydrolyz-
ing them into glycerol and free fatty acids. The an-
aerobic environment with an increased 
composition of lipids in microcomedos allows 
these bacteria to thrive. Most of the circulating 
androgens are produced by the gonads and the 
adrenal gland. Androgen production also occurs 
within the sebaceous glands, which convert dehy-
droepiandrosterone sulfate-DHEAS, an adrenal 
androgen precursor, to testosterone via the action 
of several enzymes. After that, testosterone is sub-
sequently converted to 5-alpha-dihydrotestoster-
one-DHT, via the action of type I 5-alpha-reduc-
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tase in the sebaceous gland. 5-alpha-dihydro- 
testosterone has greater affinity for androgen re-
ceptors than testosterone. Although the majority 
of patients with acne vulgaris have a normal an-
drogen level, the androgen excess due to several 
conditions (polycystic ovarian syndrome, congeni-
tal adrenal hyperplasia, adrenal or ovarian tum-
ors) can represent a cause of acne vulgaris. In ad-
dition, acne typically does not develop prior to 
adrenarche (the prepubertal period in which lev-
els of dehydroepiandrosterone sulfate rise) with 
the exception of infantile acne that represents a 
condition seen in infants that results from excess 
androgen production by immature adrenal glands 
or gonads. Men with androgen insensitivity do not 
produce sebum and do not develop acne (11).

Cutibacterium acnes and inflammation 

C. acnes represents the prominent commensal
bacteria within the microbiome of the piloseba-
ceous follicles has the ability to activate innate and 
adaptive immune responses, that may contribute 
to the inflammatory response that is observed in 
acne vulgaris. Sequencing of the C. acnes genome 
has led to the identification of bacterial properties 
that can contribute to inflammation and virulence 
(12,13,14). The acne-associated strains are more 
probably to carry genes that are associated with 
antibiotic resistance (15,16). Acne-associated 
strains also have a greater propensity to stimulate 
Th 17 cells to secrete interferon-gamma (IFN-gam-
ma) and pro-inflammatory interleukin 17 (IL-17), 
whereas healthy skin-associated strains stimulate 
Th 17 cells to produce anti-inflammatory IL-10 
(17,18,19). The bacteria C. acnes activate the in-
nate immune response to produce pro-inflamma-
tory IL-1 via the activation of the nod-like receptor 
P 3 (NLR P3) inflammasome in human sebocytes 
and monocytes (20,21). It also binds and activates 
toll-like receptor 2 that is located in the perifollicu-
lar macrophages and triggers the release of pro-in-
flammatory cytokines, including IL-8 and IL-12 
(22,23).

The differences in the host inflammatory re-
sponse to C. acnes or the pathogenicity of specific 
strains of C. acnes that colonize the skin, may con-
tribute to the variation of the prevalence and se-
verity of acne vulgaris (24). C. acnes can also form 
biofilms within follicles that could contribute to 
the resistance to therapy (25).

Genetics 

The persons with close family members with 
acne vulgaris are at increased risk for develop the 

disorder, supporting a genetic component to the 
disease (26).

Proposed contributory factors for acne have in-
cluded skin trauma, dietary habits, stress, insulin 
resistance, and body mass index.

Associated diseases

The hyperandrogenism, a disease that may oc-
cur in disorders such as late-onset adrenal hyper-
plasia, polycystic ovarian syndrome and ovarian or 
adrenal tumors can represent a cause of acne vul-
garis. Polycystic ovarian syndrome represents the 
most common cause of hyperandrogenism in fe-
male population (27).

Some examples of rare syndromes that can in-
clude acne vulgaris as a feature include SAPHO 
syndrome – synovitis, acne, pustulosis, hyperosto-
sis and osteitis – and PAPA syndrome – sterile pyo-
genic arthritis, pyoderma gangrenosum and acne. 
Patients diagnosticated with SAPHO syndrome ex-
hibit features of inflammatory arthritis or osteitis, 
particularly at the anterior chest wall level (28). 

Acne treatment 

Topical retinoids have a good influence for 
both comedonal (non-inflammatory) (Fig. 1) and 
inflammatory acne (Fig. 2) and should be included 
in the initial management of most of the patients. 
Topical retinoids are effective in the treatment of 
comedonal acne due to their ability to normalize 
follicular hyperkeratosis and prevent formation of 
the microcomedo, the primary lesion of acne (29). 
The efficacy of topical retinoids for inflammatory 
acne may be due to a combination of the intrinsic 
anti-inflammatory properties of the topical reti-
noids and their ability in the prevention of the for-
mation of microcomedones (30,31). Topical reti-
noids can be used as monotherapy in individuals 
with exclusively comedonal acne.

The patients that have an inflammatory com-
ponent often benefit from antimicrobial therapies 
like benzoyl peroxide or other topical antibiotics. 
Antimicrobial agents reduce the number of proin-
flammatory C. acnes colonizing the skin. Patients 
with moderate to severe inflammatory acne often 
warrant more aggressive treatment with oral anti-
biotics (32). Antibiotics in the tetracycline class are 
most frequently used, because they appear to 
have both antibacterial and anti-inflammatory 
properties (33). Frequently, practiciens use the 
combination of benzoyl peroxide with topical or 
oral antibiotics that decreases the emergence of 
antibiotic resistant bacteria. Therefore, use of 
benzoyl peroxide is recommended in patients that 
are receiving antibiotic therapy (34,35).
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Hormonal therapy may represent the right 
therapy for women with moderate to severe acne, 
even in the absence of a hyperandrogenic state.

Patients should be given realistic expectations 
regarding timelines for improvement. Improvement 
in acne vulgaris is dependent upon both of the pre-
vention and resolution of acne papules, pustules 
and nodules. Is often necessary at least two to three 
months of consistent adherence to a therapeutic 
regimen prior to concluding that treatment is inef-
fective. Adjustments in to the therapeutic regimen 
also may be needed. Acne typically recurs over 
years, and maintenance therapy is an important 
component of acne management. 

A sample regimen for a patient with mild in-
flammatory facial acne who is using a topical reti-
noid, topical benzoyl peroxide, and topical clinda-
mycin is as follows:

• In the morning – The patient need to wash
his face with a gentle facial cleanser, then to 

apply a thin layer of a fixed-dose combina-
tion benzoyl peroxide or clindamycin gel to 
his entire face; an alternative therapeutic 
regimen could require the patient to wash 
the face with a benzoyl peroxide cleanser 
followed by the application of a thin layer of 
topical clindamycin to the entire face.

• In the evening – The patient need to wash
his face with a gentle facial cleanser, then to 
apply a thin layer of the topical retinoid to
his entire face.

CLINICAL CASES

We will illustrate through two clinical cases the 
treatment possibilities for acne.

Clinical case 1

Figure 3. F, 14 years old, Acne vulgaris, moderate form, 
in evolution for 2 years, without APP. Previous treatments: 
antibiotic topical, azelaic acid => Without a significant 
improvement (Personal archive Florica Șandru, MD)

Figure 4. Evolution – Current treatment: adapalene 
0.1% – benzoyl peroxide 2.5%, 1 applic / 2 days, for 4 
weeks => Favorable evolution (reducing injuries, reducing 
inflammation, no associated symptoms) (Personal archive 
Florica Șandru, MD)

Figure 1. Comedonal (non-inflammatory) acne 
(Personal archive Florica Șandru, MD)

Figure 2. Inflammatory acne vulgaris 
(Personal archive Florica Șandru, MD)
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Clinical case 2

Figure 5. M, 17 years old, acne vulgaris, moderate to 
severe, associates erythema, pain sensation, dryness. 
Previous treatments: local isotretinoin, systemic antibiotic 
=> Without a significant improvement (Personal archive 
Florica Șandru, MD)

Figure 6. Evolution – Current treatment: Adapalene 
0.1% - Benzoyl peroxide 2.5%, 1 application / 2 days, for 
4 weeks; then 1 peak / day, for 8 weeks => Favorable 
evolution (erythema reduction, blackheads, papule-
pustules; disappearing symptoms) (Personal archive 
Florica Șandru, MD)

CONCLUSIONS

The pathogenesis of acne vulgaris includes the 
interaction of multiple factors that lead to the de-

velopment of comedones and inflammation. Acne 
vulgaris is diagnosed most frequent among ado-
lescents and young adults but this is not a rule and 
this disease is not limited to these ages. Medical 
therapies for acne target one or more of four key 
factors that promote the development of acne le-
sions. Knowledge of the mechanisms of action of 
acne therapies is combined with recognition of 
specific clinical features to determine the best ap-
proach to treatment for each individual. 

Androgens contribute to the development of 
acne by stimulating the growth and secretory 
function of sebaceous glands, that leads to an in-
creased sebum production. Increased sebum pro-
duction is thought to provide a medium for the 
growth of C. acnes. C. acnes utilizes the triglycer-
ides in sebum as a source of nutrients by hydrolyz-
ing them into glycerol and free fatty acids.

Topical retinoids have a good influence for 
both comedonal (non-inflammatory) and inflam-
matory acne and should be included in the initial 
management of most of the patients. Topical reti-
noids are effective in the treatment of comedonal 
acne due to their ability to normalize follicular hy-
perkeratosis and prevent formation of the micro-
comedo. The efficacy of topical retinoids for in-
flammatory acne may be due to a combination of 
the intrinsic anti-inflammatory properties of the 
topical retinoids and their ability in the prevention 
of the formation of microcomedones. Topical reti-
noids can be used as monotherapy in individuals 
with exclusively comedonal acne. The use of ben-
zoyl peroxide is recommended in patients that are 
receiving antibiotic therapy. Hormonal therapy 
may represent the right therapy for women with 
moderate to severe acne, even in the absence of a 
hyperandrogenic state. Is often necessary at least 
two to three months of consistent adherence to a 
therapeutic regimen prior to concluding that 
treatment is ineffective.
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