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Amaç: Post-adölesan akne, 25 yaşından sonra başlayan veya devam eden akne olarak tanımlanmaktadır. Daha önce yapılan çalışmalarda 
hiperandrojenemi, polikistik over sendromu (PKOS), dislipidemi ve insülin direnci, etiyopatogenezden sorumlu saptanmıştır. Bu çalışma, post-
adölesan akne hastalarındaki etiyopatogenezi aydınlatmak amacıyla yapılmıştır. 
Gereç ve Yöntem: Çalışmamıza 45 post-adölesan akneli kadın hasta ve 30 yaş-cinsiyet-vücut kitle indeksi eşlenmiş sağlıklı kontrol dahil edildi. 
Demografik özellikler, hiperandrojenemi bulguları, pelvik ultrason, serum hormon düzeyleri [total testosteron (TT), seks hormon bağlayan 

Background and Design: Post-adolescent acne has been defined as acne that persists or whose onset starts beyond the age of 25 years. 
The presence of hyperandrogenemia, polycystic ovary syndrome (PCOS), dyslipidemia, and insulin sensitivity play a role in etiopathogenesis of 
post-adolescent acne in women as shown in previous studies. This study was conducted to investigate these relationships.
Materials and Methods: We included 45 female patients with post-adolescent acne and 30 age, sex, and body mass index-matched healthy 
controls. Demographic characteristics, clinical signs of hyperandrogenemia, pelvic ultrasound scan, and hormonal assessment including the 
[total testosterone (TT), sex hormone binding globulin (SHBG), dehydroepiandrosterone sulfate (DHEAS), follicle stimulating hormone (FSH), 
luteinizing hormone (LH), prolactin (PRL), estradiol (E2)] and fasting plasma glucose, and insulin and lipid levels were recorded.
Results: Women with post-adolescent acne had the marked presence of menstrual abnormalities (37.7%), hirsutism (13.3%), androgenetic 
alopecia (11.1%), metabolic syndrome (MS) (32.4%), and PCOS (22.2%). Pelvic ultrasound scans showed that 17.8% of the patients had 
polycystic ovaries. In addition, the percentage of current smokers was significantly higher in the patient group than the controls (p=0.001). 
TT and LH were significantly higher in post-adolescent acne patients than the controls (p=0.048, and p=0.012, respectively). No significant 
differences were observed between patients and controls in terms of SHBG, DHEAS, FSH, PRL, E2, and total cholesterol, low-density lipoprotein 
cholesterol, high-density lipoprotein cholesterol, and triglyceride levels. No correlations were observed between these parameters and the 
severity of acne.
Conclusion: Although laboratory hormonal assessment showed no significant difference, post-adolescent acne patients had marked menstrual 
irregularities, polycystic ovaries, androgenetic alopecia, hirsutism, and MS. However, insulin resistance and dyslipidemia may not play a major 
role in the pathogenesis of post-adolescent female acne.
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Introduction

Post-adolescent acne is a term used for persistent adolescent acne 
or late-onset acne after the age of 25 years. This condition is usually 
presented with mild-to-moderate inflammatory acne lesions and fewer 
comedones compared with adolescent acne1. Post-adolescent acne 
affects 12% of women and 3% of men2.
Hormonal factors, dietary factors, increased use of cosmetics, and 
exposure to hot and humid conditions play a role in the etiopathogenesis 
of post-adolescent acne in women3. Post-adolescent acne is more 
common in women than in men. Thereby, scholars emphasized the 
underlying hormonal imbalances. However, studies have revealed 
controversial results about the role of circulating androgen levels or 
endocrine abnormalities, such as polycystic ovary syndrome (PCOS) 
or insulin resistance (IR). Given all these considerations, this study 
aimed to elucidate the factors contributing to the development of 
post-adolescent acne in women by assessing serum androgens, 
lipid profiles, the frequency of PCOS, IR, metabolic syndrome (MS), 
hirsutism, androgenetic alopecia, and menstrual disturbances.

Materials and Methods

The study included 45 women with post-adolescent acne and age and 
body mass index [BMI; weight (kg)/height (m)2]-matched 30 healthy 
controls. Post-adolescent acne was defined as acne that presents in 
individuals over 25 years old. All participants were evaluated by a 
standardized form that included demographic data, medical history, 
cigarette smoking status, disease duration, disease severity, quantity, 
and the rhythm, theme and, duration of menstruation. A detailed 
history and examination was carried out for each participant, and 
associated findings, such as hirsutism and androgenetic alopecia 
indicating hormonal imbalance, were noted. Acne severity was recorded 
in accordance with a four-point acne grading system (mild, moderate, 
moderate-severe, and severe). Patients with endocrine diseases and 
receiving hormonal therapy, anti-androgens, or systemic isotretionine 
for at least 3 months before the study were excluded. Ethical clearance 
for the study was received from the University of Health Sciences 
Turkey, Şişli Hamidiye Etfal Training and Research Hospital Institutional 
Ethical Committee (approval number: 123-456/2019).
All the patients enrolled in the study were called on days 2-3 of their next 
cycle. Blood samples of peripheral venous blood were drawn after an 
overnight fasting to investigate the follicle stimulating hormone (FSH), 
luteinizing hormone (LH), total testosterone (TT), free estradiol (E2), 
sex hormone binding globulin (SHBG), dehydroepiandrosterone 
sulfate (DHEAS), prolactin (PRL), fasting blood glucose, fasting insulin, 

triglyceride (TG), high-density lipoprotein cholesterol (HDL-C) and 
low-density lipoprotein cholesterol (LDL), cholesterol levels, C-reactive 
protein (CRP), and erythrocyte sedimentation rate (ESR). Pelvic 
ultrasound scan was also performed on the same visit for ovarian 
examination. Polycystic ovary was defined as the presence of ≥12 
follicles in each ovary measuring 2-9 mm in diameter and/or increased 
ovarian volume (>10 mL) of at least a single ovary4.
The score of ≥8 is considered hirsutism by the modified Ferriman and 
Gallwey score5.
International Federation of Gynecology and Obstetrics classification6 
was used to characterize menstrual irregularity. The cycle length of 24-
38 days was considered normal. The diagnosis of MS was based on 
Adult Treatment Panel III Criteria7. The homeostatic model assessment 
for IR (HOMA-IR) was calculated using this formula: fasting insulin level 
(µIU/mL) x fasting glucose level (mg/dL)/405, and IR was defined as 
an elevated HOMA-IR value of >2.58. PCOS was defined in accordance 
with the revised 2003 Rotterdam diagnostic criteria4.

Statistical Analysis

Data were analyzed using IBM SPSS 15.0 for Windows v.21.0. (IBM 
Corp., Armonk, NY). Descriptive statistics are given as the number 
and percentage for categorical variables and average and standard 
deviation for numeric variables when appropriate. When parametric 
assumptions were met, the independent Student’s t-test was used 
to compare numeric variables between patients and controls, and 
the Mann-Whitney U test was used to compare the numeric variables 
when parametric assumptions were not met. The chi-square test was 
used to compare between group differences in categorical variables. 
Spearman’s correlation coefficient was used to analyze the association 
between numerical variables. The statistical alpha (level of significance) 
level was accepted as p<0.05.
The linear mixed model analysis (percentage of patients with PCOS is 
the outcome variable) was the main analysis performed, and power 
analysis suggested that a total minimum sample of 30 individuals for 
each group was needed based on p=0.05, a power of 80%, and an 
effect size of 0.72.

Results

The study included 45 women with post-adolescent acne, aged 30 
years, and BMI-matched healthy female controls. The patients’ group 
mean age was 31.1±5.95 with a 23.98±3.68 mean BMI value. The 
mean disease duration was 60.1±62.6 months. A total of 40% (n=18) 
of patients had moderate acne severity. Table 1 shows the demographic 
and clinical findings of the patients and controls. The percentage of 

globulin (SHBG), dehidroepiandrosteron sülfat (DHEAS), folikül stimülan hormon (FSH), lüteinizan hormon (LH), prolaktin (PRL), östradiol (E2)], plazma açlık glukozu, 
insülin ve lipitler değerlendirildi.
Bulgular: Post-adölesan aknesi olan kadın hastalarda menstrüel düzensizlikler (%37,7), hirsutizm (%13,3), androgenetik alopesi (%11,1), metabolik sendrom (%32,4) 
ve PKOS (%22,2) belirgin olarak artmış saptandı. Pelvik ultrasonda hastaların %17,8’inde overler polikistik görünümde saptandı. Ayrıca sigara içenlerin oranı, kontrol 
grubuna göre istatistiksel olarak anlamlı yüksekti (p=0,001). Sadece TT ve LH değerleri post-adölesan akne hastalarında istatistik olarak daha yüksek saptandı (sırasıyla; 
p=0,048, p=0,012). SHBG, DHEAS, FSH, PRL, E2, total kolesterol, LDL-C, HDL-C ve trigliseritlerin düzeyinde hasta veya kontrol grubu arasında fark saptanmadı. Ayrıca 
akne şiddetiyle bu değerler arasında korelasyon saptanmadı. 
Sonuç: Laboratuvar parametrelerinde fark çıkmamakla birlikte; post-adölesan akneli kadın hastalarda artmış menstrüel düzensizlikler, polikistik overler, androgenetik 
alopesi, hirsutizm ve metabolik sendrom artmış sıklıkta saptanmıştır. Ancak insülin direnci ve dislipidemi post-adölesan akne patogenezinde majör bir rol oynamıyor 
olabilir. 
Anahtar Kelimeler: Akne, hiperandrojenemi, polikistik over sendromu, dislipidemi, insülin direnci
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current smokers in the patient group (54.1%) was significantly higher 

than that in the control groups (40.5%, p=0.001).

Signs of clinical hyperandrogenism, including history of menstrual 

irregularities, hirsutism, and androgenetic alopecia, were found in 17 

(37.7%), 6 (13.3%), and 5 (11.1%) post-adolescent acne females, 

respectively, which were higher than the controls. Pelvic ultrasound 

scans showed that eight acne patients (17,8%) had polycystic ovaries, 

whereas the controls had none. PCOS and MS were found in 22.2% 

and 32.4% of post-adolescent acne patients, respectively.

Table 2 shows the laboratory parameters of patients with post-

adolescent acne and healthy controls. A statistically significant 

difference was found in LH and TT levels between the patients and 

controls (p=0.012, and p=0.048, respectively). The women with acne 

had significantly high ESR and CRP levels. Fasting plasma glucose and 

insulin levels were higher in the control group.

No correlations were observed between severity or disease duration 

and BMI, HOMA-IR, or any other hormonal measurements, plasma 

glucose, insulin, and lipid levels in Spearman’s correlation (p>0.05 for 
all comparisons).

Discussion

The etiopathogenesis of post-adolescent acne remains unclear. 
Post-adolescent acne is presumed to share similar etiological and 
pathogenetic features, namely, increased sebum production, ductal 
hypercornification, inflammation, and increased bacterial activity, 
with adolescent acne. Other factors were put forward to explain 
post-adolescent acne; these factors include hormones (mainly 
hyperandrogenic activity), genetic susceptibility, cosmetics, emotional 
stress, dietary factors, and resistant bacteria9. However, these studies 
showed conflicted results.
Kligman10 previously claimed that adrenal androgen is the major 
etiopathologic factor in post-adolescent acne. Other studies 
conducted in previous years reported significantly higher levels 
of serum testosterone and dihydrotestosterone in adult women 

Table 1. Demographic and clinical findings of patients with post-adolescent acne and healthy controls

Patients (n=45) Controls (n=30)

p
Mean ± SD

Min-max 
(median)

Mean ± SD
Min-max 
(median)

Age (years) 31.1±5.95 25-48 (30) 32.4±4.5 26-39 (32) 0.111

Height (cm) 162.8±6.5 150-190 (160) 162.5±6.5 153-180 (161.5) 0.735

Weight (kg) 63.9±12.8 47-112 (60) 62.9±11.3 48-85 (63) 0.931

BMI (kg/m2) 23.98±3.68 18.3-31.6 (23.7) 23.93±4.72 17.6-36.3 (23.6) 0.509

Waist circumference (cm) 76.7±13.4 60-114 (75.0) 77.5±13.6 61-108 (72) 0.721

Systolic BP (mmHg) 108.0±8.8 90-120 (110) 103.3±9.2 90-120 (100) 0.032

Diastolic BP (mmHg) 68.4±8.3 50-80 (70) 72.3±9.3 60-90 (70) 0.088

Disease duration (months) 60.1±62.6 3-252 (48) - - -

Disease severity n (%)

- Mild 10 (22.2) - - -

- Moderate 18 (40) - - -

- Moderate-severe 12 (26.6) - - -

- Severe 4 (8.8) - - -

Current smoker n (%) 20 (54.1) 15 (40.5) - 0.001

Androgenetic alopecia n (%) 5 (11.1) 0 (0) - *

Hirsutism n (%) 6 (13.3) 2 (6.7) - *

Menstrual abnormalities n (%) 17 (37.7) 2 (6.6) - *

- Oligomenorrhea n (%) 5 (11.1) 0 (0) - *

- Menorrhagia n (%) 11 (24.4) 1 (3.3) - *

- Polymenorrhea n (%) 2 (4.4) 1 (3.3) - *

Metabolic syndrome n (%) 12 (32.4) 2 (5.4) - *

Insulin resistance n (%) (HOMA-IR value of >2.5) 3 (6.7) 6 (20) - *

Ultrasound findings n (%)

- Simple cyst 2 (4.4) 6 (20.0) - *

- Policycstic ovary 8 (17.8) 0 (0.0) - *

PCOS n (%) 10 (22.2) 2 (6.7) - *

*Non-significant chi-square test due to two cells (50.0%) have an expected of count less than 5.
BMI: Body mass index, HOMA-IR: Homeostatic Model Assessment of Insulin Resistance, BP: Blood pressure, PCOS: Polycystic ovary syndrome, SD: Standard deviation, Min: 
Minimum, max: Maximum
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with acne compared with healthy controls (Maneschi et al.11, 70%; 
Vexiau et al.12, 86%; Darley et al.13, 76%; Slayden et al.14, 55%). On 
the contrary, several studies showed that serum androgens exhibited 
no significant increase compared with the age- and sex-matched 
healthy controls15 or were mildly elevated16. The following studies 
revealed inconstant findings. Khunger and Kumar17 studied 280 post-
adolescent acne patients and observed that clinical features suggestive 
of hyperandrogenism, such as premenstrual flare (11.7%), hirsutism 
(5.7%), and alopecia (1.8%), were present, but 7 (3.04%) women 
had raised laboratory markers of hyperandrogenism. Sardana et al.18 
revealed that clinical hyperandrogenism is common in post-adolescent 
female acne (71.67%), whereas hyperandrogenemia (TT and DHEAS) 
was observed in 18.33% of females. In line with these findings, 3 
(6.6%) patients showed raised laboratory markers of hyperandrogenism 
and mild elevation in TT levels (p=0.048). LH was significantly higher in 
acne patients, but the difference between the LH:FSH ratio remained 
insignificant. On the other hand, androgenetic alopecia (11.1%), 
hirsutism (13.3%), and menstrual irregularities (37%) were detected 
more frequently in the patient group than controls. These contrasting 
findings suggest that not only serum androgen levels can be the main 
factor in the development of post-adolescent acne in women but also 
end-organ hypersensitivity, for example, the increased sensitivity of the 
pilosebaceous unit to androgens may play a role. Numerous studies 
reported and discussed steroidogenic enzyme activities and their roles 
in hyperandrogenic states, such as acne, hirsutism, and alopecia19. A 
recent study20 showed that women with isolated post-adolescent acne 
do not have increased levels of adrenal androgens but have similar 
secretion pattern of 17-hydroxyprogesterone with PCOS patients, 
suggesting increased enzymatic activity in this pathway.

Considering ovarian factors in female acne, Betti et al.21 claimed that 
although the incidence of classical PCOS was not raised, polycystic 
ovaries have been reported in 52% of 46 patients with post-adolescent 
acne. We observed that eight (17.8%) patients with post-adolescent 
acne had polycystic ovaries, whereas the controls had simple cysts. 
In addition, we detected a higher percentage of PCOS cases (22%) 
in post-adolescent acne group than the controls (6.7%). Another 
study including 105 women with post-adolescent acne concluded 
that 65% of the patients reported worsened acne symptoms during 
menstruation, which suggests the role of hormonal breakouts in 
relation to the menstrual cycle22. Most of these studies emphasized 
the importance and incidence of ovarian disorders in post-adolescent 
acne patients.
Yang et al.23 claimed that smoking may be involved in the pathogenesis 
of post-adolescent acne by increasing the oxidative stress. Similarly, we 
found a statistically significant difference between groups in terms of 
the percentage of current smokers (p=0.001).
Balta et al.24 found no significant differences in fasting blood glucose, 
fasting insulin, aspartate aminotransferase, alanine aminotransferase, 
TG and HDL-C levels, and HOMA-IR index of a similar design with our 
study, with 35 patients with post-adolescent acne and 35 healthy age-
sex-BMI-matched control subjects. They claimed that IR may not play 
a major role in the pathogenesis of post-adolescent acne. We found 
similar results with no difference in terms of fasting glucose, TC, TG, 
LDL-C, and HDL-C. Moreover, control patients had higher mean levels of 
fasting plasma insulin and HOMA-IR index. On the contrary, in another 
study with 64 patients and 20 healthy controls, the authors reported 
that adult women with acne had statistically significantly increased 
levels of TC, TG, and LDL-C compared with the healthy controls and 

Table 2. Comparison of laboratory parameters in patients with post-adolescent acne and healthy controls

Patients (n=45) Controls (n=30)

Mean ± SD Min-max (median) Mean ± SD Min-max (median) p

TC (mg/dL) 192.8±42.3 130-264 (185) 186.1±37.8 131-229 (185) 0.983

HDL-C (mg/dL) 52.2±11.9 10.6-89 (52) 52.6±10.6 31-82 (55) 0.858

LDL-C (mg/dL) 110.5±25.1 61-182 (113) 112.3±18.0 77-156 (114) 0.509

Triglycerids (mg/dL) 87.8±32.0 37-174 (85) 93.1±32.1 89-175 (93) 0.268

Fasting plasma glucose (mg/dL) 94.8±20.2 75-222 (93) 88.3±10.9 58-107 (88) 0.111

Fasting plasma insulin (µIU/mL) 6.1±2.2 2.14-14.3 (6.2) 7.83±2.29 2.30-13.4 (8.5) 0.009

HOMA-IR 1.4±0.89 0.51-6.2 (1.3) 1.7±0.8 0.4-3.1 (1.8) 0.08

CRP (mg/dL) 2.6±2.2 0-10.1 (2.2) 0.6±0.7 0.2-2.8 (0.3) 0.013

ESR (mm/h) 12.1±7.5 2-40 (9) 8.5±6.0 2-20 (8.5) <0.001

FSH (IU/L) 13.5±17.4 2.58-88 (7.18) 6.5±2.1 2.97-10.7 (6.27) 0.068

LH (IU/L) 6.1±3.2 2.41-15.5 (5.15) 4.6±2.5 2.11-13.1 (4.67) 0.012

LH/FSH 0.75±0.45 0.05-2.18 (0.70) 0.85±0.67 0.27-2.81 (0.61) 0.45

PRL (µg/L) 11.8±52 4.8-26.1 (11.2) 11.8±3.67 6.9-20.8 (10.9) 0.961

DHEAS (µg/dL) 252.0±98.9 84.1-465.7 (249.6) 259.5±104.0 63.4-455.9 (268.4) 0.756

TT (ng/dL) 48.4±18.3 12.1-94.4 (43.3) 40.1±16.2 15.0-82.0 (40) 0.048

SHBG (nmol/L) 61.0±29.5 22.5-133.1 (55.9) 54.5±26.0 14.2-122.1 (50.2) 0.328

Free E2 (ng/L) 110.5±100.0 20-407 (110.5) 67.5±45.1 21-185 (57.5) 0.031

TC: Serum total cholesterol, HDL-C: High-density lipoprotein cholesterol, LDL-C: Low-density lipoprotein cholesterol, HOMA-IR: Homeostatic model assessment of insulin resistance, 
CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, FSH: Follicle stimulating hormone, LH: Luteinizing hormone, PRL: Prolactin, DHEAS: Dehydroepiandrosterone sulfate, 
TT: Total testosterone, SHBG: Sex hormone-binding globulin; E2: Estradiol, SD: Standard deviation, Min: Minimum, max: Maximum
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that high-fatty-acid diet may play a role in the pathogenesis of post-
adolescent acne25. El-Akawi et al.26 also reported that the increased level 
of LDL-C is related to severe acne, but they also observed high levels of 
TC in obese women. We found no correlation between acne severity 
or disease duration and plasma lipids. We found a higher percentage 
of MS cases in post-adolescent acne group (32.4%) compared with 
the controls (5.4%), which may show that not only lipid levels but also 
MS may be related to post-adolescent acne, which was not studied in 
previous studies.
Other factors were put forward for the etiopathogenesis of post-
adolescent acne in literature, but they have not been proven yet. 
Knaggs et al.27 reported that cosmetic usage and occupation are not 
a significant contributing factor, but on the other hand, 50% of the 
post-adolescent acne patients had a first-degree relative with post-
adolescent acne. In 2018, a study investigated the association between 
milk intake and post-adolescent acne in 20,416 adults and found no 
observational or genetic association between milk intake and adult 
acne28, which have not been reported in observational studies of 
adolescent acne. In another study with 110 adult acne patients, 37.3% 
of patients noticed exacerbation most of the times after intake of oily 
food29. In addition, chronic stress was suggested as a possible cause 
of increased androgen secretion in several women, resulting in post-
adolescent acne10. However, conflicted results have been reported in 
different studies, that is, 25.7% in3 the study of Khunger and Kumar17; 
Goulden et al.9 reported that 71% of their acne patients flared with 
stress. No differences in bacterial flora have been reported between 
adolescent and adults with acne, and authors suggested that antibiotic-
resistant bacteria and high antibody levels to P. acnes are unlikely to 
be involved in the pathogenesis of post-adolescent acne30. In 2012, 
Vergou et al.31 showed that female post-adolescent acne sufferers had 
significantly higher rates of thyroid autoimmunity compared with the 
healthy controls.

Study Limitations

Our study had several limitations. First, we did not include the genetic, 
dietary, and stressor factors, which may have a role in etiopathogenesis 
in post-adolescent acne. In addition, regional variations in hormonal 
values and kit-to-kit variations might have existed. Finally, our patient 
group had a relatively small number of patients.

Conclusion

Our study revealed the high frequency of clinical hyperandrogenic 
features, ovarian abnormalities, and MS in post-adolescent females 
with acne. However, the laboratory markers of hyperandrogenism, 
plasma lipids, fasting plasma glucose, and insulin showed no difference 
between groups. Thus, these factors may not have a major role in the 
etiopathogenesis of post-adolescent female acne.
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