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Abstract

Human skin was assigned the role of the largest 
peripheral endocrine organ and its functions are 
intensely studied in the field of dermato-endocrinology. 
Endocrinologic disbalances can affect cutaneous 
homeostasis and lead to the development of various 
diseases, including adult female acne. With an increasing 
incidence worldwide, adult acne is a chronic inflammatory, 
immune-mediated disease of the pilosebaceous unit, 
with multifactorial etiology, including genetic and 
hormonal factors. It results mainly from the peripheral 
hyperandrogenism of the pilosebaceous unit, with normal 
circulating hormone levels. The role of hormonal testing 
in this pathology has been largely debated and there is 
no consensus about the need of performing specific tests. 
The aim of this review is to describe the hormonal factors 
involved in the pathogenesis of adult female acne and to 
outline the recommendations regarding hormonal testing 
in this disease. 

Keywords: adult acne, hyperandrogenism, hormon-
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Rezumat

Pielii umane i-a fost atribuit rolul de cel mai 
mare organ endocrin periferic ºi funcþiile sale sunt 
intens studiate în domeniul dermato-endocrinologiei. 
Dezechilibrele endocrinologice pot afecta homeostazia 
cutanatã ºi pot conduce la dezvoltarea a numeroase boli, 
inclusiv acnee la femeia adultã. Cu o incidenþã în creºtere 
la nivel mondial, acneea la adulþi este o boalã inflamatorie 
cronicã, imun-mediatã, a unitãþii pilosebacee, cu etiologie 
multifactorialã, incluzând factori genetici ºi hormonali. 
Aceasta rezultã în principal din hiperandrogenismul 
periferic al unitãþii pilosebacee, cu niveluri de hormoni 
circulanþi în limite normale. Rolul testãrii hormonale în 
aceastã patologie a fost pe larg dezbãtut ºi nu existã nici 
un consens cu privire la necesitatea de a efectua teste 
specifice. Scopul acestui articol este de a descrie factorii 
hormonali implicaþi în patogeneza acneei la femeia 
adultã ºi de a evidenþia recomandãrile privind testarea 
hormonalã în aceastã afecþiune.

Cuvinte cheie: acneea la adulþi, hiperandrogenism, 
testare hormonalã, factorul de creºtere de tip insulinic, 
dermato-endocrinologie          
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1. Introducere

Acnee la adulþi este consideratã o entitate 
distinctã de acnee vulgarã, ce afecteazã persoa-
nele de peste 25 de ani, fiind de patru ori mai 
frecvent întâlnitã la femei decât la bãrbaþi, cu un 
impact semnificativ asupra calitãþii vieþii (1–3). 
Reprezintã o boalã inflamatorie cronicã, imun-
mediatã, a unitãþii pilosebacee, cu etiologie 
multifactorialã, incluzând factori genetici ºi hor-
monali (1,3). Dezechilibrele sunt legate de stilul 
de viaþã modern, care include dieta occidentalã, 
stresul psihologic, fumatul ºi altele. Pierderea 
diversitãþii microbiene în rândul comunitãþilor 
comensale ale pielii este similarã cu cea observatã 
la adolescenþi (4–6); diferenþele dintre cele douã 
tipuri clinice se presupune cã ar fi legate de 
factori nonmicrobieni, cum ar fi modificãri hor-
monale ale pielii, stimularea imunitãþii înnãscute, 
sau factori de mediu (5). Leziunile cutanate 
sunt frecvent situate în zona inferioarã a feþei, 
pe zonele laterale ale gâtului, sunt în mare 
parte inflamatorii, cu rare comedoane ºi chis-
turi, ducând frecvent la formarea de cicatrici (4). 
Acneea adultã este de asemenea caracterizatã de 
acutizãri înainte de menstruaþie ºi iritaþii la uti-
lizarea de produse topice (inclusiv agenþi topici 
anti-acneici). Afecþiunea este foarte rezistentã la 
tratament (4,7).

Scopul acestui articol este de a descrie prin-
cipalii factori hormonali implicaþi în patoge-
neza acneei la femeia adultã ºi de a evidenþia 
recomandãrile privind testarea hormonalã în 
aceastã afecþiune. 

2. Factorii hormonali implicaþi în patoge-
neza acneei la adulþi 

2.1.	Pielea ca un organ neuroendocrin 
periferic. 

Pielii umane i-a fost atribuit rolul de cel mai 
mare organ endocrin periferic ºi funcþiile sale 
sunt intens studiate în domeniul dermato-endo-
crinologiei (8). 

Literatura ºtiinþificã evidenþiazã o diversi-
tate surprinzãtoare de receptori hormonali cu 
afinitate înaltã la nivelul pielii, ce rãspund la 
diferiþi agoniºti ºi antagoniºti: hormoni pep-
tidici, neurotransmiþãtori, steroizi si hormoni 
tiroidieni, factori de creºtere, hormonul 
melanocitostimulator-α (α-MSH), factorul de 
creºtere asemãnãtor insulinei (IGF), hormonul 

1. Introduction

Adult acne is considered a distinct entity 
from acne vulgaris, affecting people over 25 
years of age, four times more frequently in 
women than men, with a significant impact 
on their quality of life (1–3). It is a chronic 
inflammatory, immune-mediated disease of 
the pilosebaceous unit, with multifactorial 
etiology, including genetic and hormonal 
factors (1,3). Disbalances are related to the 
modern lifestyle that includes western diet, 
psychological stress, smoking and others. 
The loss of microbial diversity among skin 
commensal communities is similar to the one 
observed in teenagers (4–6); the differences 
between the two clinical types are supposed 
to be related to nonmicrobial factors such 
as hormonal skin changes, stimulation of 
innate immunity, or environmental factors 
(5). Skin lesions are frequently located on 
the lower face and lateral neck and are 
mostly inflammatory, with rare comedones 
and cysts, leading to frequent scarring (4). 
Adult acne is also characterized by flares 
before menstruation and irritation with 
topical products (including anti-acne topical 
agents). The disease is highly resistant to  
treatment (4,7). 

The aim of this review is describe the main 
hormonal factors involved in the pathogenesis 
of adult female acne and to outline the 
recommendations regarding hormonal testing 
in this disease. 

2. Hormonal factors involved  
in the pathogenesis of adult acne 

2.1.	Skin as a peripheral neuroendocrine 
organ.

Human skin was assigned the role of the 
largest peripheral endocrine organ and its 
functions are intensely studied in the field of 
dermato-endocrinology (8). 

Scientific literature highlights a surprising 
diversity of high affinity hormone receptors 
in the skin, that respond to various agonists 
and antagonists: peptide hormones, 
neurotransmitters, steroid and thyroid 
hormones, growth factors, α-melanocyte-
stimulating hormone (α-MSH), insulin-like 
growth factor (IGF), corticotropin-releasing 
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de eliberare a corticotropinei (CRH), substanþa 
P, vitamina D, ectopeptidaze, receptori activaþi 
de proliferatorii peroxizomilor ºi altele (8,9) 
(A se vedea figura 1).

Celulele pielii sunt de asemenea capabile 
sã producã hormoni, prin conversie, cum ar fi 
glucocorticoizi (de ex. corticosteron, cortizol), 
androgeni (testosteron, dihidrotesteron) ºi 
estrogeni (estradiol) (8-10) (A se vedea figura 1). 
Prin urmare, nu este o surprizã faptul cã 
pielea a fost definitã ca un organ independent 
steroidogenic (10). În timp ce producþia localã 
de hormoni este fin reglatã prin mecanisme 
moleculare complexe (Ex. CRH, ACTH-
hormonul adrenocorticotrop, citokine), 
funcþionarea defectuoasã a acestor cãi poate 
duce la dezvoltarea de boli inflamatorii sau 
autoimune, inclusiv acnee (10). 

hormone (CRH), substance P, vitamin D, 
ectopeptidases, peroxisome proliferator-
activated receptors and others (8,9) 
(See Figure 1).

Skin cells are also able to produce hormones 
by conversion, such as glucocorticoids 
(Eg. corticosterone, cortisol), androgens 
(testosterone, dihydrotesterone) and estrogens 
(estradiol) (8-10) (See Figure 1). Therefore, 
it is not a surprise that the skin was defined 
as an independent steroidogenic organ (10). 
While the local production of hormones is 
finely regulated through complex molecular 
mechanisms (Eg. CRH, adrenocorticotropic 
hormone - ACTH, cytokines), the malfunction 
of these pathways can lead to the development 
of inflammatory or autoimmune diseases, 
including acne (10). 

Figura 1. Pielea ca un organ neuroendocrin 
periferic. Abrevieri:  
UVB - radiaþiile ultraviolete B; 
CRH - hormon de eliberare a corticotropinei;  
ACTH - hormon adrenocorticotrop;  
MSH - hormon melano-stimulator;  
TSH - hormon de stimulare tiroidianã; 
GH - hormon de creºtere;  
PTH - hormon paratiroidian;  
DHEAS - dehidroepiandrosteron sulfat; 
IGF - factor de creºtere insulinic;  
VIP - polipeptid intestinal vasoactiv. 

Figure 1. Skin as a peripheral neuroendocrine 
organ. Abbreviations:  
UVB - ultraviolet B radiation;  
CRH - corticotropin-releasing hormone;  
ACTH - adrenocotricotropic hormone;  
MSH - melanocyte-stimulating hormone;  
TSH - thyroid-stimulating hormone;  
GH - growth hormone;  
PTH - parathyroid hormone; 
DHEAS - dehydroepiandrosterone sulphate;  
IGF - insulin growth factor; 
VIP - vasoactive intestinal polypeptide.
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Multipli factori, cum ar fi stresul psihologic, 
factori alimentari ºi altele influenþeazã homeos-
tazia hormonalã a pielii. Stresul activeazã axa 
hipotalamo-hipofizo-suprarenalã (HPA) ºi sis-
temul nervos simpatic (2). Acest lucru duce la 
eliberarea de diferiþi neurotransmiþãtori, cito-
kine ºi hormoni, cum ar fi CRH ºi melanocor-
tinici, care posedã receptori la nivel cutanat ºi 
pot agrava acneea (2). În timp ce laptele conþine 
IGF-1 ºi precursori de androgeni, o dietã bogatã 
în carbohidraþi creºte nivelul de insulinã. Ambele 
duc la creºterea producþiei ºi secreþiei de sebum, la 
o schimbare a compoziþiei sebumului, inflamaþie 
ºi keratinizare folicularã anormalã (9). 

2.2.	Rolul androgenilor în patogeneza acneei
În producþia hormonilor androgeni la femei, 

ºtim cã ovarele produc 60% din androstendion, 
care este un pro-hormon pentru testosteron ºi 
glandele suprarenale produc 90% din DHEA, care 
este, de asemenea, un pro-hormon pentru andros-
tendion si pentru testosteron (14). Important este 
cã, la femei, doar 50% din testosteron este produs 
de aceste organe si cealaltã jumãtate de testoste-
ron este produs prin conversia perifericã a pro-
hormonilor circulanþi la nivelul þesutului gras, 
ficatului ºi pielii (14).

Unitatea pilo-sebacee are o expresie ridicatã 
de receptori androgeni în sebocitele bazale ºi în 
keratinocitele din teaca externã a firului de pãr 
(14). Atunci când testosteronul este transformat 
în dihidrotestosteron (DHT) sub acþiunea 5-alfa-
reductazei, DHT se va lega la receptorii androgeni 
ºi acest lucru va duce la creºterea producþiei de 
sebum, hiperkeratinizare ºi formarea de micro-
comedoane (14). Unitatea pilo-sebacee conþine 
toate enzimele necesare pentru a transforma pro-
hormonii în testosteron, inclusiv 5-alfa-reductaza 
necesarã pentru a produce DHT, care este cel mai 
puternic androgen cunoscut.

Existã un proces de conversie periferic în uni-
tatea pilo-sebacee. Putem spune atunci cã unita-
tea pilo-sebacee este de fapt un organ steroidoge-
nic. ªi acest lucru duce la o importantã schimbare 
de perspectivã, deoarece, în majoritatea cazurilor, 
acneea femeii adulte pare sã rezulte din hiperan-
drogenism periferic ºi nu circulant/sistemic (15).

Aºa cum era de aºteptat, pentru marea 
majoritate a femeilor ce suferã de acnee, testa-
rea hormonalã de rutinã este adesea irelevantã - 
nivelul seric al hormonilor este normal. Mai mult 

Multiple factors such as psychological stress, 
dietary factors and others influence the hormonal 
homeostasis of the skin. Stress activates the 
hypothalamic pituitary adrenal (HPA) axis and 
the sympathetic nervous system (2). This leads 
to the release of different neurotransmitters, 
cytokines, and hormones such as CRH and 
melanocortins that possess skin receptors and can 
aggravate acne (2). While milk contains IGF-1 and 
androgen precursors, a rich- carbohydrate diet 
increases insulin levels. Both lead to increased 
sebum production and secretion, a change in 
sebum composition, inflammation and abnormal 
follicular keratinisation (9). 

2.2.	The role of androgens in the pathogen-
esis of acne

In women, the ovary produces 60% of 
androstenedione which is a pro-hormone for 
testosterone, while the adrenal glands produce 
90% of the dehydroepiandrosterone - DHEA 
which is also a pro-hormone for androstenedione 
and for testosterone (14). Important is that in 
women only 50% of testosterone is produced by 
these organs and the other half of testosterone is 
produced by peripheral conversion of circulating 
pro-hormones in fat, liver and skin (14).

The pilosebaceous unit has a high expression 
of androgen receptors in the basal layers 
sebocytes and also in the outer root sheath 
keratinocytes (14). Testosterone is converted to 
dihydrotestosterone (DHT) by the enzyme 5-alfa-
reductase. DHT will bind to androgen receptors, 
leading to increased sebum production and 
also to hyperkeratinization and micro-comedo 
formation (14). The pilo-sebaceous unit contains 
all the enzymes that are required to convert the 
pro-hormones to testosterone, including 5-alfa-
reductase needed to produse DHT which is the 
most potent androgen that we know.

There is a process of peripheral conversion 
in the pilo-sebaceous unit. We can then state that 
the pilosebaceous unit is actually a steroidogenic 
organ. And this leads to an important „paradigm 
shift” because in the majority of cases, adult 
female acne seems to result from peripheral 
hyperandrogenism and not circulating/systemic 
hyperandrogenism (15).

As expected, in the great majority of female 
acne patients, routine hormonal testing is often 
irelevant – their serum hormone levels are 
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decât atât, nu existã studii care sã arate în mod 
convingãtor o corelaþie între nivelurile de andro-
geni circulanþi ºi severitatea acneei la femeia 
adultã (16,17). Prin urmare, când este indicat sã 
se efectueze teste hormonale la aceste paciente?

2.3.	PCOS – Principala cauzã de hiper- 
androgenism 

Ca ºi cauze de hiperandrogenism la femei, 
putem distinge între cauzele suprarenale (hiper-
plazie adrenalã congenitalã - CAH, hiperplazie 
adrenalã congenitalã forma non-clasicã - NCAH, 
tumori suprarenale benigne sau maligne), cauze 
gonadale (PCOS sau tumori benigne ºi maligne) ºi 
alte cauze (cum ar fi sindromul HAIR-AN, sindro-
mul Cushing, hiperprolactinemia, etc) (18).

Fãrã îndoialã, PCOS reprezintã cauza majorã a 
excesului de androgeni la femei, reprezentând 95% 
din cazurile de hiperandrogenism feminin (19). 
Criteriile Rotterdam pentru diagnosticul de PCOS 
necesitã douã din urmãtoarele trei elemente: ovare 
polichistice ecografic, semne clinice sau biochimice 
de hiperandrogenism, oligo/anovulaþie (20).

Dar în ceea ce priveºte nivelurile de androgeni 
circulanþi la femeile cu PCOS, la ce modificãri ne 
putem aºtepta? 

Testosteronul poate fi uºor crescut, dar este 
adesea normal (21). Testosteronul liber poate fi 
crescut proporþional cu testosteronul total (21). 
Sex-hormone-binding-globuline (SHBG) poate fi 
scãzut, dar nu întotdeauna (22). DHEAS este uneori 
crescut (22). Raportul LH / FSH poate fi crescut, 
peste douã treimi (2/3) (23).

Hormonul Anti-Mullerian - este un nou can-
didat pentru detectarea serologicã a PCOS. Pare a 
fi un test de încredere la femeile cu PCOS, fiind de 
douã pânã la trei ori mai crescut decât la femeile 
sãnãtoase (24).

Pentru a diferenþia PCOS de alte cauze de 
hiperandrogenism trebuie sã fim conºtienþi de 
urmãtoarele: Niveluri ridicate de testosteron cu 
DHEAS normal sugereazã o tumorã ovarianã (25), 
în timp ce nivelurile extrem de ridicate de testoste-
ron ºi DHEAS vor fi întotdeauna însoþite de semne 
de virilizare ºi creºte posibilitatea unei tumori 
suprarenale (25).

2.4.	Alte afecþiuni endocrinologice asociate 
cu acneea

Pacienþii diagnosticaþi cu sindroame asoci-
ate acneei suferã adesea de tulburãri endocrine 

normal. Furthermore, no studies convincingly 
show a correlation between the levels of 
circulating androgens and acne severity in 
adult women (16,17). So when is appropriate to 
perform hormonal testing? 

2.3.	PCOS – Primary Cause Of Hyper- 
androgenism 

When it comes to causes of androgen excess 
in women, we can distinguish between adrenal 
sources (congenital adrenal hyperplasia - CAH, 
non-classical adrenal hyperplasia - NCAH, 
benign or malignant adrenal tumors), gonadal 
sources (PCOS; benign and malignant tumors) 
and other causes (such as Cushing syndrome, 
hyperprolactinemia, etc.) (18)

PCOS without a doubt is the major cause of 
androgen excess in women, accounting for 95% of 
hyperandrogenism in females (19). The Rotterdam 
criteria for the diagnosis of PCOS requires two 
out of the three findings: polycystic ovaries on 
ultrasound, clinical or biochemical evidence of 
androgen excess and oligo/anovulation (20).

But when it comes to levels of circulating 
androgens in women with PCOS, what should we 
expect? Testosterone might be slightly raised, but 
is often normal (21). Free testosterone might be 
increased proportionally to the total testosterone 
(21). Sex hormone binding globulin (SHBG) 
might be decreased, but not always (22). DHEAS 
is sometimes increased (22). The LH/FSH ratio 
can be raised, over two thirds (2/3) (23).

Anti-Müllerian hormone is a new candidate 
serum marker for the diagnosis of PCOS. Seems 
to be a reliable test in female patients with PCOS, 
being two to three times higher than in healthy 
women (24)

In order to differentiate PCOS from other 
hyperandrogenetic causes there should be 
awareness of the following: high testosterone 
with normal DHEAS suggests an ovarian tumor 
(25), while extremely high levels of testosterone 
and DHEAS will always be accompanied by 
signs of virilization and raises the possibility of 
an adrenal tumor (25).

2.4.	Other endocrinologic diseases associ-
ated with acne

Patients diagnosed with acne-associated 
syndromes frequently suffer from endocrine 
disorders (hyperandrogenism, insulin resistance, 
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(hiperandrogenism, rezistenþã la insulinã, obe-
zitate ºi altele) ºi înþelegerea mecanismelor lor 
complicate ar putea dezvãlui factori-cheie în 
patogenia acneei la adulþi. Exemple de astfel 
de sindroame sunt: sinovitã-acnee-pustulozã-
hiperostozã-osteitã (SAPHO), hiperandrogenism-
rezistenþã la insulinã-acanthosis nigricans 
(HAIRAN), artritã piogenicã-pyoderma gangre-
nosum-acnee (PAPA), pyoderma gangrenosum-
acnee vulgarã-hidradenitã supurativã- spondilitã 
anchilozantã (PASS), pyoderma gangreno-
sum-acnee conglobata-hidradenitã supurativã 
(PASH), seboree-acnee ºi hirsutism-alopecie 
androgeneticã (SAHA) ºi sindroame Apert (2, 26).

3. Testarea hormonalã la femeile adulte cu 
acnee

3.1.	Când trebuie luatã în considerare testa-
rea hormonalã în acneea femeii adulte?

Datele din literatura de specialitate aratã 
cã pre-evaluarea hormonalã în managementul 
acneei este necesarã în urmãtoarele situaþii: 

-	 acnee severã, persistentã sau cu debut tardiv 
(>35 de ani), adesea rezistentã la terapie (27)

-	 când existã caracteristici clinice ale excesu-
lui de androgeni ºi virilizare (Ex. hirsutism, 
alopecie androgeneticã, clitoromegalie, obe-
zitate troncularã, altele) (28)

-	 când existã semne clinice de PCOS (de ex. 
tulburãri menstruale-oligomenoree, ameno-
ree; infertilitate) (27,29)

-	 Sindrom HAIR-AN (hiperandrogenism, 
rezistenþã la insulinã ºi acanthosis nigricans) 
(27)

3.2.	Care sunt testele hormonale recoman-
date în acneea femeii adulte?

În ghidurile Academiei Americane de Der-
matologie pentru gestionarea acneei vulgare (30), 
grupul de lucru a concluzionat cã un panel tipic 
de screening hormonal include: testosteron liber 
ºi total, dihidroepiandrosteron sulfat (DHEAS), 
androstendion, hormon luteinizant (LH) ºi hor-
monul foliculostimulant (FSH) (30). Este foarte 
important sã se întrerupã întotdeauna contra-
ceptivele orale cu patru pânã la ºase sãptãmâni 
înainte de testare, iar probele trebuie luate 
dimineaþa, într-una din primele cinci zile ale 
ciclului menstrual (în faza folicularã) (28).

Interpretarea acestor teste poate fi de multe ori 

obesity and others) and the understanding 
of their intricate mechanisms might reveal 
adult acne pathogenic key factors. Examples 
of such syndromes are: synovitis-acne-
pustulosis-hyperostosis-osteitis (SAPHO), 
hyperandrogenism-insulin resistance-acanthosis 
nigricans (HAIRAN), pyogenic arthritis-
pyoderma gangrenosum-acne (PAPA), pyoderma 
gangrenosum-acne vulgaris-hidradenitis 
suppurativa-ankylosing spondylitis (PASS), 
pyoderma gangrenosum-acne conglobate-
hidradenitis suppurativa (PASH), seborrhea-
acnehirsutism-androgenic alopecia (SAHA) and 
Apert syndromes (2, 26).

3. Hormonal testing in female adult acne

3.1.	When should hormonal testing be 
considered in adult female acne?

Data from the literature show that hormonal 
pre-evaluation in acne management is required in 
the following situations: 

-	 severe acne, persistent or with late-onset  
(> 35 years old), often resistant to treatment 
(27)

-	 clinical features of androgen excess and 
virilization (Eg. hirsutism, androgenetic 
alopecia, clitoromegaly, truncal obesity, 
others) (28)

-	 clinical signs of PCOS (Eg. menstrual 
disorder - oligomenorrhea, amenorrhea; 
infertility) (27,29)

-	 HAIR-AN syndrome (hyperandrogenism, 
insulin resistance and acanthosis nigricans) 
(27)

3.2.	What are the recommended hormonal 
tests in adult female acne?

In the American Academy of Dermatology 
guidelines of care for the management of acne 
vulgaris (30), the working group concludes 
that a typical hormone-screening panel 
should include: free and total testosterone, 
dehydroepiandrosterone sulphate (DHEAS), 
androstenedione, luteinizing hormone (LH) 
and follicle-stimulating hormone (FSH) (30). 
It is very important to always discontinue oral 
contraception four to six weeks prior to testing 
and the samples should be taken in the morning, 
in one of the first five days of menstrual cycle (in 
the follicular phase) (28).
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dificilã ºi orice dovezi clinice sau biochimice de 
anomalii hormonale impun evaluare ginecologicã 
ºi/sau endocrinologicã suplimentarã. Creºterile 
relative (pânã la 200 ng/dl) de testosteron 
total sunt cel mai frecvent cauzate de o patolo-
gie benignã (de exemplu, PCOS sau hiperpla-
zie de glandã suprarenalã); dincolo de aceastã 
valoare, o cauzã malignã de origine ovarianã sau 
suprarenalã ar trebui sã fie luatã în considerare 
(31). Creºteri uºoare ale DHEAS pot indica o hiper-
plazie benignã de suprarenalã, în timp ce niveluri 
mai ridicate de DHEAS ar trebui sã ridice suspi-
ciuni legate de o tumorã malignã de suprarenalã 
(29). Secreþia androstendionei urmeazã un ritm 
circadian, cu un vârf secretoriu dimineaþa; drept 
urmare, sunt necesare probe recoltate dimineaþã 
(29). Un raport crescut LH / FSH de > 2/3 este 
sugestiv pentru PCOS (23).

Ghidurile Academiei Americane de Der-
matologie mai menþioneazã cã ar putea apãrea 
ºi alte anomalii la pacienþii cu forme severe de 
acnee (de exemplu: hormonul de creºtere, facto-
rul de creºtere asemãnãtor insulinei, nivelurile 
de lipide, sex-hormone-binding-globulin (SHBG), 
17-β-hidroxisteroizi liberi, indicele de androgen 
liber, prolactina, estrogenul, progesteronul) (30).

3.3.	Terapii anti-acneice cu acþiune 
hormonalã

Importanþa endocrinologiei în patogeneza 
acneei este reflectatã de eficienþa mai multor terapii 
cu þinte hormonale (11). Potrivit ghidurilor Acade-
miei Americane de Dermatologie pentru gestiona-
rea acneei vulgare, existã o recomandare de grad A 
pentru contraceptivele orale combinate, urmate de 
spironolactonã (grad B) ºi flutamida (grad C) (12). 
Spironolactona þinteºte hiperandrogenismul perife-
ric prin blocarea receptorilor de 5-alfa-reductazã la 
nivelul sebocitelor. De asemenea, inhibã producþia 
de hormon luteinizant (LH) la nivel hipofizar (12). 
Interesant, la pacienþii cunoscuþi cu rezistenþã la 
insulinã, o dietã cu indice glicemic scãzut în aso-
ciere cu terapia cu metformin a dus la ameliorarea 
acneei, comparativ cu nici o modificare înregistratã 
la pacienþii ce au urmat doar dietã sau monoterapie 
cu metformin (1,13).

4. Perspective viitoare 

4.1.	Biomarkeri în acneea la adulþi
Împreunã cu utilitatea diagnosticã a testelor 

Interpretation of these tests can often be 
challenging and any clinical or biochemical 
evidence of hormonal abnormalities warrants 
further gynaecological and/or endocrinological 
referral. Relative elevations (up to 200 ng/dl) of 
total testosterone are most frequently caused by 
a benign pathology (e.g. PCOS or adrenal benign 
hyperplasia); beyond this, ovarian or adrenal 
malignancy should be taken into account 
(31). A slight elevation of DHEAS may point 
towards a benign adrenal hyperplasia, while 
higher levels of DHEAS should raise concerns 
over an adrenal neoplasia (29). The secretion of 
androstenedione follows a circadian rhythm, 
with a morning peak, so morning samples are 
required (29). LH/FSH an increased ratio of > 
2/3 is suggestive of PCOS (23).

The American Academy of Dermatology 
guidelines also state that other anomalies can 
occur in patients with severe forms of acne (Eg. 
growth hormone, insulin-like growth factor, 
lipid levels, insulin, sex hormone-binding 
globulin (SHBG), free 17-β-hydroxysteroids, 
free androgen index, prolactin, estrogen, 
progesterone) (30). 

3.3.	Acne therapies with hormonal action
The importance of endocrinology in 

the pathogenesis of acne is reflected by the 
efficiency of several therapies with hormonal 
targets (11). According to the American 
Academy of Dermatology Guidelines of care 
for the management of acne vulgaris there is 
a grade A strenghth of recommendation for 
combined oral contraceptives, followed by 
spironolactone (grade B) and flutamide (grade 
C) (12). Spironolactone targets peripheral 
hyperandrogenism blocking the 5-alpha-
reductase receptors of sebocytes. It also inhibits 
luteinizing hormone (LH) production at the 
pituitary level (12). Interestingly, in patients 
with known insulin resistance, a decreased-
glycemic-load diet in conjunction with 
metformin therapy resulted in decreased acne, 
as compared with no changes in diet or the use 
of metformin alone (1,13).

4. Future perspectives

4.1.	Biomarkers in adult acne
Together with the diagnostic utility of 
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hormonale, mai multe molecule s-au dovedit a fi 
biomarkeri relevanþi de activitate a bolii ºi rãspuns 
la tratament.

La pacienþii fãrã alte manifestãri clinice de 
hiperandrogenism, testosteronul liber nu este un 
biomarker relevant al activitãþii hormonale, deoa-
rece subestimeazã conversia perifericã realizatã de 
diferite þesuturi (32). Rocha M ºi colab. au desco-
perit un biomarker androgenic diferit, androsteron 
glucuronat, asociat cu hiperandrogenism perife-
ric ºi rãspunsul terapeutic la contraceptivele orale 
combinate în cazurile de acnee la femeia adultã 
(32). Nivelurile serice de IGF-1 sunt de asemenea 
corelate cu severitatea acneei (33). Mustafa AI si 
colab. (2018) au observat cã scãderea nivelurilor de 
irisin, o adipokinã cu efecte anti-inflamatorii, anti-
oxidante ºi anti-diabetice, se asociazã cu o creºtere a 
severitãþii bolii, sugerând rolul sãu ca un biomarker 
de prognostic (34). Noi biomarkeri sunt continuu 
descoperiþi.

4.2.	Terapii hormonale
În prezent, existã în curs de investigaþie mai 

multe molecule ce acþioneazã asupra dezechilibre-
lor hormonale: hormoni tiroidieni, inhibitori de 
5α-reductazã - finasterida, agenþi ce afecteazã siste-
mul melanocortin ºi alþii (35).

4.3.	Endocrinologie microbianã
Conceptul de endocrinologie microbianã ar 

putea ºi el sã aibe un impact în patogeneza acneei. 
Pielea este cel mai mare organ neuroendocrin al 
corpului uman ºi mulþi hormoni din piele ºi neu-
rohormoni pot modula fiziologia bacterianã (8,36). 
S-a demonstrat recent cã bacteriile cutanate, inclu-
siv Staphylococcus aureus, Staphylococcus epidermi-
dis, Pseudomonas fluorescens, Bacillus cereus ºi Cuti-
bacterium (fosta Propionibacterium acnes) pot simþi 
ºi reacþiona la neuropeptidele din piele, cum ar fi 
substanþa P, peptida înruditã cu gena calcitoninei 
ºi peptide natriuretice (36,37). Borrel V. ºi colab 
(2019) au studiat efectul catecolaminelor, epinefri-
nei ºi norepinefrinei asupra fiziologiei bacteriilor 
ºi a observat cã epinefrina sporeºte formarea bio-
filmului de C. acnes (36). Mai mult, ei au dezvãluit 
un potenþial receptor de catecolamine care prezintã 
omologie cu receptorul de Escherichia coli ºi eucari-
ote (36). Interacþiunea dintre endocrinologia gazdei 
ºi bacterii a fost în mare mãsurã ignoratã ºi ar putea 
reprezenta o piesã importantã din puzzle, în pato-
geneza complexã a acneei.

hormonal testing, several molecules have 
proved to be relevant biomarkers of disease 
activity and response to treatment.

In patients without other clinical manifesta-
tions of hyperandrogenism, free testosterone is 
not a relevant biomarker of hormonal activity, 
since it underestimates the peripheral conversion 
performed by several tissues (32). Rocha M et 
al. discovered a different androgenic biomarker, 
androsterone glucuronate, associated with periph-
eral hyperandrogenism and therapeutic response 
to combined oral contraceptives in cases of adult 
female acne (32). Serum IGF-1 levels are also corre-
lated with the severity of acne (33). Mustafa AI et 
al (2018) observed that decreasing levels of irisin, 
an adipokine with anti-inflammatory, anti-oxi-
dant, and anti-diabetic effects, are associated with 
an increase in disease severity, suggesting its role 
as a prognostic biomarker (34). Novel biomarkers 
are continuously being discovered.

4.2.	Hormonal therapies
There are currently under investigation 

several molecules acting on hormonal disbal-
ances: thyroid hormones, 5α-reductase inhibitors - 
finasteride, agents affecting the melanocortin 
system and others (35).

4.3.	Microbial endocrinology
The concept of microbial endocrinology might 

also impact the pathogenesis of acne. Skin is the 
largest neuroendocrine organ of the human body 
and many cutaneous hormones and neurohor-
mones can modulate bacterial physiology (8, 36). It 
has been recently demonstrated that cutaneous bac-
teria, including Staphylococcus aureus, Staphylococcus 
epidermidis, Pseudomonas fluorescens, Bacillus cereus, 
and Cutibacterium (former Propionibacterium) acnes 
can sense and react to skin neuropeptides, such as 
substance P, calcitonin gene related peptide and 
natriuretic peptides (36,37.). Borrel V. et al (2019) 
studied the effect of cathecolamines, epinephrine 
and norepinephrine, on the physiology of bacte-
ria and observed that epinephrine increased the 
biofilm formation of C. acnes (36). Moreover, they 
revealed a potential catecholamine receptor that 
shows homology with the receptor of Escherichia 
coli and eukaryotes (36). The interaction between 
host endocrinology and bacteria has been largely 
ignored and might represent an important piece of 
a puzzle in the complex pathogenesis of acne. 
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5. Concluzii

În concluzie, în marea majoritate a cazurilor 
de acnee la femeia adultã, testarea hormonalã 
nu furnizeazã informaþii suplimentare, deoarece 
nivelurile hormonilor circulanþi sunt în limite 
normale. Cei mai mulþi pacienþi suferã de hipe-
randrogenism periferic, prin supraexpresia / 
supraactivarea receptorilor androgeni în unitatea 
pilosebacee. Sunt necesari noi biomarkeri pentru 
hiperandrogenismul periferic sau dezechilibrele 
hormonale. La femeile adulte cu acnee severã ºi 
alte semne ale excesului de androgeni, testarea 
hormonalã poate contribui la diagnosticul unei 
endocrinopatii subiacente ºi o abordare de echipã 
multidisciplinarã, care implicã un dermatolog, 
un endocrinolog ºi un ginecolog ar stabili ges-
tionarea corespunzãtoare a acestor paciente. Cu 
toate acestea, fiziologia pielii este controlatã prin 
cãi celulare complexe ºi alþi hormoni în plus faþã 
de androgeni. În timp ce opþiunile clinicianului 
sunt limitate, domeniul endocrinologiei dermato-
logice este în curs de cercetare, oferind perspec-
tive de viitor promiþãtoare.

5. Conclusions

In conclusion, in the great majority of female 
patients with adult acne hormonal testing does 
not provide additional information since their 
circulating hormone levels are normal. Most 
patients suffer of peripheral hyperandrogenism, 
by the overexpression/overactivation of andro-
gen receptors in the pilosebaceous unit. Novel 
biomarkers of peripheral hyperandrogenism or 
hormonal disbalance are needed. In adult females 
with severe acne and other features of androgen 
excess, hormonal testing may contribute to the 
diagnosis of an underlying endocrinopathy and 
a multidisciplinary team approach, involving a 
dermatologist, a endocrinologist and a gynecolo-
gist would establish the appropriate manage-
ment of these patients. However, skin physiology 
is controlled through complex cellular pathways 
and hormones in addition to androgens. While 
the clinician’s options are limited, the field of 
dermatological endocrinology is under research, 
offering promising future perspectives. 
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