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Objective: The aim of this study was to establish the lipid profile of female patients with acne 

in the Acne-in-Adult-Women Ambulatory Care Clinic in order to observe the prevalence of 

dyslipidemia in those patients.

Methods: This is a retrospective transversal study that evaluated the medical records of 

416 patients who attended at the Acne-in-Adult-Women Ambulatory Care Clinic, at the 

Dermatology Department, Faculdade de Medicina do ABC, Santo André, São Paulo, Brazil, in 

the year 2012. Relevant data included age and clinical classification of acne. The lipid profile 

was analyzed according to the results of laboratory tests ordered during outpatient visits, which 

included total and fractionated cholesterol levels and triglycerides.

Results: The epidemiological study sample was of 219 patients, with ages ranging from 21 

to 61 years (mean of 32.23 years). The predominant clinical grade was papule-pustule acne 

(grade II) with 156 patients (71%). Regarding the lipid profile of the patients, there was a high 

increase in total cholesterol levels in 17.35% of the cases. High-density lipoprotein levels were 

low in 11.42% of the patients, with normal prevalence in 194 subjects. Low-density lipoprotein 

levels were normal in most patients (60.27%). Very-low-density lipoprotein values were normal 

in almost all patients (94.06%) and increased in only 13 patients (5.94%). Only 18 patients 

presented high levels of triglycerides (8.22%).

Conclusion: The conclusion was that patients with grades II and III acne are more likely to 

have total cholesterol and low-density lipoprotein altered. A correct and early diagnosis can be 

an important measure for the prevention of the metabolic syndrome in these patients.
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Introduction
Acne is one of the major concerns during dermatology consultations owing to its high inci-

dence and influence on patient sociability and self-esteem.1 Its physiopathology includes 

increase in sebum production, follicular hyperkeratinization, Propionibacterium acnes 

colonization, and release of inflammatory mediators in adjacent follicles and dermis.2–4 

These phenomena are related to the increase in the production of androgens, synthesized 

by the ovaries and the adrenal glands from cholesterol in females, along with their conver-

sion in peripheral tissues.5 Levels of circulating androgens may be normal; however, local 

conversion may be increased due to a higher sensitivity of the receptors.4,6

Androgens can stimulate sebum production through many mechanisms: through 

androgen antagonism in the sebaceous glands, through inhibition of female gonadal 

hormone production by means of negative feedback, or through direct stimulation of 

lipid production.7
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Although acne incidence peaks during adolescence, 

40%–55% of the population over 25 years of age presents 

episodes of acne.8 “Acne in adult women” is defined as a 

persistent or new onset of acne lesions after the age of 21.9 

Some authors consider 15 years as the age limit, since an 

improvement in acne scarring is expected 2 years after the 

first menarche.10 In this group, hyperandrogenism plays a 

fundamental role, affecting 5%–10% of childbearing-age 

females all over the world.11

Clinically speaking, hyperandrogenism manifests in 

females as hirsutism, acne, seborrhea, alopecia, menstrual 

irregularities, and ovulatory dysfunction.12 Polycystic ovary 

syndrome (PCOS) is its main cause and represents two-thirds 

of the diagnosis.9,12

Among women, this is the most common endocrine dis-

order with a prevalence of 6%–10%, based on the National 

Institute of Health criteria, and of 15%, according to the 

Rotterdam criteria. Both consensus standards are used for 

the diagnosis of PCOS.13

In addition to the acne condition, PCOS is also associated 

with plurimetabolic syndrome manifestations, like hyperin-

sulinemia, glucose intolerance, dyslipidemia, and visceral 

obesity.9,14,15 Recent evidences show a low-grade chronic 

inflammatory activity in PCOS. It may be considered as one 

of the potential relations between the syndrome and meta-

bolic and cardiovascular complications in the long run due 

to the vicious circle that is established with the continuous 

release of inflammatory mediators, which are responsible for 

the development of peripheral resistance to insulin, dyslipi-

demia, and endothelial dysfunction.16

The PCOS etiopathogeny is not fully known yet. However, 

its association with abnormal steroidogenesis and insulin resis-

tance has been described in the literature.6,17 Insulin resistance 

is present in 50%–70% of the women with PCOS, regardless of 

the coexisting obesity, and it is a triggering factor for hyperan-

drogenism owing to hepatic alterations and the direct stimula-

tion of ovarian androgen hypersecretion as a consequence of 

the compensatory hyperinsulinemia.4,13,15,16,18,19

Dyslipidemia is the most common metabolic abnormal-

ity in women with PCOS, since 70% of these patients have 

alterations in lipid profiles similar to those mentioned in 

insulin-resistant patients.13,20–24 Among lipid alterations, high-

density lipoprotein (HDL) seems to be the best risk indicator 

for cardiovascular diseases in the PCOS.13,24 The most known 

effect of androgens on lipid metabolism is related to HDL 

catabolism; in other words, androgens can increase hepatic 

lipase activity, which coincides with the increase observed 

during its activity in the PCOS.21,24

The increase in levels of plasma cholesterol leads to the 

androgen production increase, which, in turn, is one of the 

major predisposing factors for the onset of acne lesions.25

Studies on the relation between dyslipidemia and the 

onset of acne have divergent results, and therefore they are 

not clearly related in the literature. Some of them reveal 

that the lipid profile in adult women with acne shows an 

increase of total cholesterol (TC) and low-density lipoprotein 

(LDL) and a decrease in HDL,25 namely the same profile 

described in the PCOS. Another study indicates that levels 

of TC as well as of triglycerides (TG) in patients with acne, 

when compared with control group, were not significantly 

different. Alterations were restricted to HDL levels, which 

significantly decrease in patients with lesions, and to LDL 

levels, which increase as the acne condition becomes more 

severe.26

In view of the lack of studies and consensus on the rela-

tionship between dyslipidemia and acne in the literature, this 

study aims to establish the lipid profile of female patients with 

acne in the Acne-in-Adult-Women Ambulatory Care Clinic 

of ABC Medical School (FMABC), Santo André, São Paulo, 

Brazil, in order to observe the prevalence of dyslipidemia 

in those patients.

Methods
This is a retrospective transversal study that evaluates the 

medical records of 416 patients who attended at FMABC 

Dermatology Department, in the Acne-in-Adult-Women 

Ambulatory Care Clinic in Santo André, São Paulo, Brazil, 

over a period of 1 year. Dr Marisa Gonzaga da Cunha, who 

is in charge of the ambulatory, supervised the project.

studied population
The study included records of patients who attended the 

ambulatory care unit between the period of January and 

December of 2012.

•	 Inclusion criteria: female patients aged $21 years with 

papule-pustule or nodule-cystic acne cases.

•	 Exclusion criteria: patients aged ,21 years, patients 

whose laboratory evaluations were incomplete, patients 

with comedogenic acne given the fact this is an event 

that can be triggered by occlusive external agents like 

the inadequate topic use of comedogenic products.

analyzed parameters
The data that were taken into consideration included age and 

the following clinical classification of acne: comedogenic 

acne, with prevalence of comedones – grade I; papule-pustule 
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acne, with inflammatory lesions topped with pustules or 

not – grade II; nodule-cystic acne, with prevalence of inflam-

matory nodules – grade III.27

The lipid profile was analyzed according to the results 

obtained from the laboratory exams requested during 

patients’ first visit. Exams included levels of TC and frac-

tions (HDL, very-low-density lipoprotein [VLDL], LDL) 

and TG. Reference ranges, according to the Clinical Analysis 

Laboratory at the FMABC, were:

•	 TC (.19 years) – desirable ,200 mg/dL; borderline high 

200–239 mg/dL; high $240 mg/dL.

•	 HDL (.19 years) – $40 mg/dL.

•	 LDL (.20 years) – optimal ,100 mg/dL; near optimal 

100–129 mg/dL; borderline high 130–159 mg/dL; high 

160–189 mg/dL; very high .189 mg/dL.

•	 VLDL – #50 mg/dL.

•	 TG (.19 years) – optimal ,150 mg/dL; borderline 

high 150–200 mg/dL; high 201–499 mg/dL; very high 

$500 mg/dL.

TC, HDL, and TG were determined using an enzymatic 

colorimetric test, which measured oxidase and peroxidase 

activities. LDL and VLDL values were calculated by the 

Friedewald formula following the criteria of the III Brazilian 

Guidelines on Dyslipidemia and Prevention of Atherosclero-

sis – 2011. Laboratory analyses were carried out according 

to the Good Clinical Laboratory Practices and the recom-

mendations established by the Brazilian Society of Clinical 

Pathology/Laboratory Medicine.

statistical analysis
The data were described in tables, with frequencies and 

measures of dispersion of lipids and the establishment of 

clinical indicators.

Results
A total of 416 medical records of patients from the Acne-

in-Adult-Women Ambulatory Care Clinic (FMABC) were 

evaluated between the period of January and December of 

2012. The epidemiological study sample was of 219 patients, 

ages ranging from 21 to 61 years (mean of 32.23 years). From 

this total, 197 records (47.36%) were excluded given the fact 

those patients met one or more exclusion criteria.

The predominant clinical grade was papule-pustule acne 

(grade II) with 156 patients (71%), followed by grades I 

and III, with 38 (17%) and 25 (12%) patients, respectively. 

Patients with comedogenic acne were excluded from labora-

tory analyses (Figure 1). There was no significant difference 

between the grade of acne and patients’ lipid profile as seen in 

Table 1, where means and standard deviations of cholesterol 

and TG levels are compared with grades II and III acne.

TC had a mean of 204.5 mg/dL (Table 1), with altered 

levels in 112 patients (51.14%): 33.79% borderline high and 

17.35% high. The other 107 patients (48.65%) found them-

selves within the desirable range (Table 2). HDL mean was 

of 56.6 mg/dL (Table 1), with low levels in 11.42% of the 

patients and normal levels in 194 patients (88.58%) (Table 3). 

LDL levels in 132 patients (60.27%) were normal: 29.68% 

were within the optimal range and 30.59% were within near 

optimal. Altered levels of LDL reached 39.72%: 52 patients 

(23.74%) were within borderline high range, 19 (8.68%) 

were within high range and 16 (7.30%) were within very high 

(Table 4) with a mean of 125.2 mg/dL (Table 1). VLDL levels 

Grade III
12%

Grade I
17%

Grade II
71%

Figure 1 Clinical distribution of acne lesions among patients.

Table 1 Lipid profile of adult women with acne compared with 
grades II and III acne

Parameters Acne Grade II acne 
(n=156)

Grade III acne 
(n=25)

TC (mg/dl) 204.5±3.9 201.8±40.8 200.0±41.9
hDl (mg/dl) 56.6±13.7 56.6±13.3 56.6±14.5
lDl (mg/dl) 125.2±39.9 123.2±38.6 117.7±35.4
VlDl (mg/dl) 24.7±23.7 24.2±21.1 22.7±10.5
Tg (mg/dl) 114.6±61.6 112.9±60.4 114.6±52.3

Note: Data are presented as mean ± sD.
Abbreviations: TC, total cholesterol; HDL, high-density lipoprotein; LDL, low-
density lipoprotein; VlDl, very-low-density lipoprotein; Tg, triglycerides.

Table 2 Total cholesterol profile of adult women with acne

Total Cholesterol Classification Number of 
patients

% of 
patients

Desirable (,200 mg/dl) 107 48.9%
Borderline high (200–239 mg/dL) 74 33.8%
High ($240 mg/dl) 38 17.3%
Total* 219 100.0%

Note: *Total = total of the sample.
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were normal in the great majority of the patients (94.06%), 

and only 13 patients (5.94%) were within the high range 

(Table 5) with a mean of 24.7 mg/dL (Table 1).

Finally, TG had a mean of 114.6 mg/dL (Table 1), with 

optimal levels in 175 women (79.91%). Altered levels 

reached 20.09% of the patients: 26 were within borderline 

high range, only 18 (8.22%) were within high range and none 

of them were within very high range (Table 6).

Discussion
In the current study, the prevalence of dyslipidemia in the 

Acne-in-Adult-Women Ambulatory Care Clinic could be 

observed. Some parameters indicate a possible causal asso-

ciation between acne and dyslipidemia.

The lipid profile of women with grade II and III acne was 

analyzed, considering the importance of hyperandrogenism 

in events of adult women with acne.10,28 When compared with 

these mentioned grades, there were no significant alterations 

in the lipid profile, a fact that complies with the literature.17

The major alterations observed were in regards to TC, 

with 51.14% of the patients, followed by LDL, with rates as 

high as 39.72%, and TG, with 20.09% of the values. HDL 

and VLDL profiles had fewer abnormal values, with altered 

rates in 11.42% and 5.94% of the cases, respectively. These 

results, especially of TC and LDL, call the attention to the 

fact that there seems to be a positive association between 

dyslipidemia and an acne breakout since an expressive num-

ber of the studied patients presented some sort of alteration 

in their lipid profile. These findings are in consonance with 

other studies in the literature.25,26

One of these studies was performed with 60 female 

patients who were divided into two groups, namely, acute 

acne vulgaris and control group. Patients with acne had 

higher levels (mean±standard deviation) of both TC 

(214.83+5.19 mg/dL) and LDL (161.3+3.08 mg/dL) when 

compared with control group, complying with the final 

results of this study.25 However, low HDL was the most 

significant alteration (31.57+0.83 mg/dL), a fact that was 

not observed here.25

Another study including 166 patients with acne also had 

divergent results. When compared with control group, no 

significant alterations in TC levels in patients with acne could 

be observed. Moreover, there was an expressive decrease in 

HDL levels and an increase in LDL levels.26

Regarding TG, no significant alterations in patients with 

acne were observed in this study or in the others found in 

the literature.25,26

The current study aimed to relate dyslipidemia to acne 

and hyperandrogenism regardless of the presence of PCOS. 

The literature shows that an increase in androgen levels is 

a characteristic of the PCOS.6,12 According to some studies, 

TC and LDL levels are high whereas HDL levels are low in 

patients with PCOS.24,29

Nevertheless, the purpose of this study was to evalu-

ate patients with acne from the Acne-in-Adult-Women 

Ambulatory Care Clinic regardless of the presence of PCOS, 

which may explain the variation in the lipid profile results 

like the ones observed in the literature.

The increase of androgen levels, insulin secretion, PCOS 

as well as dyslipidemia are under genetic control according 

to what has been established in familial studies.13,20,21 Still, 

Table 3 HDL profile of adult women with acne

Classification of HDL  
cholesterol

Number of  
patients

% of 
patients

normal ($40 mg/dl) 194 88.58%

low (,40 mg/dl) 25 11.42%
Total* 219 100.00%

Note: *Total = total of the sample.
Abbreviation: HDL, high-density lipoprotein.

Table 4 LDL profile of adult women with acne

Classification of LDL cholesterol Number of 
patients

% of 
patients

Optimal (,100 mg/dl) 65 29.69%
near optimal (100–129 mg/dl) 67 30.59%
Borderline high (130–159 mg/dL) 52 23.74%
High (160–189 mg/dL) 19 8.68%
Very high (.189 mg/dl) 16 7.30%
Total* 219 100.00%

Note: *Total = total of the sample.
Abbreviation: lDl, low-density lipoprotein.

Table 5 VLDL profile of adult women with acne

Classification of VLDL  
cholesterol

Number of  
patients

% of 
patients

normal (#50 mg/dl) 206 94.06%

Increased (.50 mg/dl) 13 5.94%
Total* 219 100.00%

Note: *Total = total of the sample.
Abbreviation: VlDl, very-low-density lipoprotein.

Table 6 Triglycerides profile of adult women with acne

Classification of Triglycerides Number of 
patients

% of 
patients

Optimal (,100 mg/dl) 175 79.91%
Borderline high (130–159 mg/dL) 26 11.87%
High (160–189 mg/dL) 18 8.22%
Very high (.189 mg/dl) 0 0.00%
Total* 219 100.00%

Note: *Total = total of the sample.
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the genetic factor was not evaluated here. In a previous 

study, it was estimated that families of patients with PCOS 

are up to 2.7 times more likely to develop metabolic disor-

ders than control-group families and that the relative risk to 

develop dyslipidemia is 1.8 in family members of patients 

with PCOS.21 Therefore, a further investigation on the genes 

related to dyslipidemia in this group of patients, comparing 

the results with the ones found in women of the same age 

group without acne, would be interesting so that a better 

analysis on a possible causal association between acne and 

dyslipidemia would be made possible.

The conclusion was that patients with grades II and III 

acne are more likely to have TC and LDL elevated regardless 

of their family history, which may be related to the presence 

of PCOS. Its correct and early diagnosis can be an important 

measure for the prevention of the metabolic syndrome in 

these patients.

Disclosure
The authors report no conflicts of interest in this work.
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