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1 | INTRODUCTION

Acne is the much more frequently diagnosed clinical ailment in

adolescents.? Acne influences roughly 85% of adolescents, and

| Mohammed Saleh Al-Dhubaibi? ® |

Abstract

Background and Aims: Acne is a frequently diagnosed skin condition that causes
pilosebaceous apparatus clogs and/or inflammatory responses in the majority of
teenagers. It is a multifactorial disease that can develop due to various factors. We
aimed to evaluate lipid profiles and hormonal levels in patients with acne and
correlate them to acne severity. We also aim to explore the alteration of lipid profiles
and hormonal levels and their effect on the occurrence of acne.

Methods: A case-control study was performed on 100 individuals with acne vulgaris
and 100 healthy controls. The biochemical analysis included; lipid profiles such as
triglycerides (TG), total cholesterol (TC), low-density lipoprotein cholesterol (LDL-C),
and high-density lipoprotein cholesterol (HDL-C), and hormonal levels such as
estradiol (E), total testosterone (TT), and free testosterone (FT) were measured for
both patients and controls.

Results: Comparison between patients with acne and controls disclosed that; TC,
TG, LDL-C, and HDL-C levels were significantly higher in patients, especially when
compared to controls (p < 0.05); also, the same results were found in hormonal levels
results (p < 0.05).

Conclusion: These altered lipid profiles and androgen levels should be considered in
the pathophysiology of acne and taken into consideration when treating patients

with acne.
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Acne is a complex disorder of the pilosebaceous unit
characterized by excessive sebum production, inflammation,
follicular hyperkeratinization, and Propionibacterium acnes

bacterial colonization. Hormonal stimulation is the primary

young adults between the ages of 12 and 25.! Acne has been

reported to affect most teenagers between the ages of 15 and 17.2

regulator of the pilosebaceous apparatus. Androgens are essen-

tial in the pathophysiology of acne, and sebum excretion is
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androgen-dependent.®* Changes in sebum excretion are thought
to contribute to acne.’

Human sebum comprises squalene, wax, glycerol esters, choles-
terol, free cholesterol, and fatty acids.® According, to the previous
works, acne patients' lipid profiles in serum differ significantly from
those found in healthy controls. Acne patients, both genders, have
abnormally low serum levels of high-density lipoprotein cholesterol
(HDL-C). Affected individuals have higher levels of testosterone,
progesterone, total cholesterol (TC), and low-density lipoprotein
cholesterol (LDL-C).”*8

Other researches aim to find the relation between either lipid
profile and acne or hormonal profile and acne.>*”:® However,
this study seeks to find the correlation between both factors-
lipids and hormones-and acne all together to the same patients.
More research is considered necessary to establish the link
between the serum lipid profiles of acne vulgaris and hormonal
levels as serum estradiol (E), sex hormone binding globulin
(SHBG), total testosterone (TT), and free testosterone (FT). There
have been a few studies, with varying degrees of success, on
the blood lipid profiles and hormone levels in individuals with
acne vulgaris.

The goal of this study was to look at lipid profiles as well as
hormonal imbalances in patients who reported acne and see how
they were strongly associated with acne severity. Also, we aimed to
study the pathogenic effects of hyper- or hypolipidemia and

hormonal alteration in acne severity.

2 | SUBJECTS AND METHODS

2.1 | Subjects
Following departmental research committee approval and informed
verbal patient consent, this case-control research was executed on
100 female and male individuals with acne vulgaris (group A) visiting
a dermatological outpatient department. These patients were given a
thorough medical history as well as a general and local clinical
examination. The serum lipid profiles and hormonal levels were both
examined. Their findings were compared to 100 age-matched healthy
controls, who are also examined by a dermatologist (group B)
(Figure 1).

Sample size was calculated from https://www.calculator.net/

sample-size-calculator.html

2.2 | Inclusion criteria

1. Gender: both.

2. Age: 18-45.

3. Patients with recent or old diseases (with acne vulgaris) were
clinically diagnosed by a dermatologist.

4. Not having received systemic treatment for a minimum of
2 months before the investigation.

2.3 | Exclusion criteria

1. Individuals who smoked or were receiving treatment that had an
effect on lipid metabolism.

2. Individuals with other skin diseases.

3. Individuals with other systemic diseases mainly affect lipid
metabolism (nephrotic syndrome, hyper- and hypothyroidism,
pancreatitis, uremia, obstructive liver disease, and uncontrolled
diabetes mellitus).

4. Pregnant and lactating females.

5. Females received oral contraceptive pills.

6. Individuals with acne who used systemic retinoids or received
topical acne treatment such as antibiotics, benzoyl peroxide, or

retinoids for at least 2 months before the research.

2.4 | Diagnosis of acne vulgaris
A global acne grading system (GAGS) was utilized to grade the acne®
(Table 1).

Each category of lesion is assigned a value (grades 0-4) based on
its severity:

Comedones are one, papules are two, pustules are three, and
nodules are four.

The following formula is used to calculate the score for each area
(local score): factor x grade = local score (0-4).

A global score is the sum of the local scores, and the global score
was used to grade acne severity.®

A score of:

1-18: mild.
19-30: moderate.
31-38: severe.
>39: very severe

3 | METHODS

3.1 | Body mass index (BMI) assessment

BMI was projected by splitting body weight by height squared (kg/m?).

3.2 | Estimation of lipid profiles

The participants had been on usual nutrition and in a stable
environment for at least 2 weeks before the research. In less than
24 h of sample collection, they prevented strenuous exercise or
becoming exhausted. Specimens were taken immediately in ethyle-
nediaminetetraacetic acid tubes and centrifuged at 4°C for 15 min at
2000 rpm. Plasma was detached and stored at 4°C within 1h of
blood sample collection. Within 24 h, the blood samples were
evaluated. Commercially available enzymatic colorimetric tests were
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FIGURE 1 Shows the flowchart of the study.

TABLE 1 The global acne grading system.”

Forehead 2
Right cheek 2
Left cheek 2
Nose 1
Chin 1

Chest and upper back

Note: Each type of lesion is given a value (grades 0-4) depending on
severity: No lesions = 0, comedones = 1, papules = 2, pustules = 3, and
nodules = 4. The score for each area (Local score) is calculated using the
formula: local score = factor x grade (0-4). The global score is the sum of
local scores, and acne severity was graded using the global score.” A score
of 1-18 is considered mild, 19-30: moderate, 31-38: severe, >39:

very severe.

used to evaluate serum TC, triglyceride (TG), HDL-C, and LDL-C
levels. Roche Diagnostics used the Olympus AU 400 automated
clinical chemistry analyzer to determine plasma lipid concentrations.
The Friedwald et al.*° formula for calculating LDL-C was used.

3.3 | Estimation of hormonal levels

Every participant donated 5mL of blood to be evaluated for serum (E),
(SHBG), TT, and FT. (VIDAS®/BIOMERIEUX SA/Marcy-I'Etoile France)
assessed serum TT, FT, and E levels. The normal range for TT is
0.06-0.82ng/mL, 0.04-4pg/mL for FT, and 12.5-166pg/mL for
E (Follicular). The periovulatory phase (+3 days) ranges from 43.8 to
166 pg/mL. The luteal phase concentration ranges from 1.7 to
27 pg/mL. SHBG concentrations were determined using an immunoassay
(DPC/Los Angeles) with a normal range of 18-114 nmol/L. The assays'
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TABLE 2 General clinical and laboratory characteristics of acne patients and healthy controls.
Acne patients Healthy controls

Variables N =100 N =100 p value
Age (mean + SD) 27.5+4.2 28.1+3.2 0.07
Gender male/female (N/%) 56 (56%)/44 (44%) 37 (51.4%)/35 (48.6%) NA
Marital status

- Yes 39 39 NA

- No 61 71
Smoking

- Yes 17 18 NA

- No 83 82
Duration of disease (years) NA

- <5 22 NA

- >5 78
Chronic illness

- No 100 100 NA

- Others NA NA
Acne vulgaris severity

- Mild 30 NA NA

- Moderate 50

- Severe 20
TG mg/dL (mean + SD) 165.2+23.5 58.3+23.5 0.02°
TC mg/dL (mean % SD) 226.4+23.2 171.3+20.1 0.03*
LDL-C mg/dL (mean * SD) 127.2+10.3 83.2+10.5 0.02°
HDL-C mg/dL (mean + SD) 58.2+3.2 40.5+1.1 0.046°
Estradiol pg/ml (mean + SD) 85.1+11.3 29.1+134 0.03%
Free testosterone ng/dL (mean + SD) 15.9+12.1 24+12.2 0.02°
Total testosterone ng/dL (mean + SD) 389.1+21.3 235.1+12.3 0.03%

Note: N = number, % = percentage.

Abbreviations: BMI, body mass index; HDL, high-density lipoprotein cholesterol; LDL, low-density lipoprotein cholesterol; SD, standard deviation;

TC, total cholesterol; TG, triglycerides.
2Mild significant differences p < 0.05.

sensitivity was demonstrated by the minimum amount of hormones
differentiated from the zero samples with 95% certainty and the intra-
assay and inter-assay coefficients of variation for TT, FT, E, and SHBG. All
participants had blood tests done simultaneously in the same laboratory
using the same technique. This was done between menstrual days 8 and
15. All women had their blood drawn between 8:00 a.m. and 12:00 p.m.
and stored at -20°C for 1-30 days before being analyzed.

3.4 | Statistical analysis

The data collected was analyzed using the Statistical Package for
Social Sciences, version 20.0, developed by SPSS Inc. An analysis of

variance test was conducted for more than two samples, and an
independent sample t test was utilized for comparing means of the
two samples. The significance level was set at p<0.005. The
quantitative data was presented as mean + standard deviation (SD),

while qualitative data was presented as a percentage and frequency.

4 | RESULTS

In the present work, we analyzed the lipid profiles and hormonal
levels in acne vulgaris patients. Factors that might affect the levels of
hormones and lipid profiles, such as education status, socioeconomic

status, and marital status, show no significant difference between
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groups; stressors were also excluded during general and clinical
evaluation.

The research's population included 100 acne patients, whose
mean age was 27.5+4.2 years, and 100 healthy controls with age
and sex matching as a control group. A comparison of patients with
acne and controls demonstrated that; levels of TC, LDL, HDL, and TG
in patients were elevated significantly more than controls (p < 0.05),
and the same results were found in hormonal levels (p <0.05)
(Table 2). Ther was no significant difference of anthropometric
characteristics of acne patients and healthy controls (Table 3). The
mild grade of acne found in 30%, 50% were moderate grade, while
sever form of acne was in 20% of participants (Figure 2).

When comparing the lipid profiles according to gender, it was
found that all lipid profile parameters were higher in males with acne
compared to healthy male controls (p < 0.05). Significant variations
were observed in lipid levels between female patients and female
controls (p < 0.05) for all lipid profile parameters (Table 4).

Our results indicated that only TG has a mild significant variation

(p=0.04) when we compare male patients with acne against

TABLE 3 Anthropometric characteristics of acne patients and
healthy controls.

Acne patients Healthy controls

Variables N =100 N =100 p value
BMI
- Underweight <18.5 1 -
- Normal 18.5-24.9 89 83 NA
- Obese 30-34.9 10 17
- Extremely - -
obese <35

Abbreviation: BMI, body mass index.

Open Access

female patients with acne (Table 5). Table 6 shows that all male
and female patients with acne vulgaris had a mildly substantial rise in
hormonal levels as compared to controls. There was a high statistical
difference between male and female acne vulgaris patients for both
FT and TT (p < 0.001) (Table 7).

At baseline, the TG was 58.4 + 5.6 mg/dL for individuals with
severe acne and 45.1+4.2 mg/dL for patients with moderate type,
while in patients with mild type were 34.1 +4.3 mg/dL. There were
minor differences in TG levels in between all clusters of acne
(b =0.04). Also, TC was greater in severe patients with acne vulgaris
than in those with mild and moderate types (p = 0.037). LDL and HDL
were higher in severe types, especially in comparison to other types
(p=0.041 and 0.029), respectively. Hormonal E, FT, and TT were
greater in severe types compared to control groups, with (p =0.032,
0.045, and 0.031), respectively (Table 8).

5 | DISCUSSION

Acne is a multifaceted inflammatory process of the pilosebaceous
apparatus that is chronic.>* Acne can occur in a variety of regional,
demographic, and cutaneous lesion types.'? Notwithstanding the
numerous risk factors, the etiopathogenesis and pathophysiology of
acne are unknown.*®

In the present study, we noted that there were significant
statistical discrepancies (p < 0.05) in TG, TC, LDL-C, and HDL-C levels
between those with acne and controls (p = 0.02, 0.03, 0.02, and 0.05,
respectively). This difference was found in patients of both genders
compared to controls.

In contrast to our findings, Jiang” and El Akawi’ implied that
individuals of both genders had lower plasma HDL-C levels when
compared to healthy controls. Vergani'* and Finzi found the same

thing in male patients with acne with severe acne grades, moreover,

Severity of acne lesions among patients

u Mild
Moderate

W sever

FIGURE 2 Severity of acne among patients by Global Acne Grading System (GAGS) shows that the mild grade of acne found in 30%, 50%
were moderate grade, while sever form of acne was in 20% of participants.
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TABLE 4 Comparison of lipid profile of male and female acne patients and control groups.

Male

Female

Acne patients

Parameters mg/dL N =56 (mean % SD)

Controls
N =56 (mean = SD)

p value (t test)

TG mg/dL 190.1+33.5 71.2+£235 0.02*
TC mg/dL 230.8+33.1 162.7+25.1 0.03*
LDL-C mg/dL 134.2+214 81.2+13.2 0.02*
HDL-C mg/dL 60.1£5.6 41.2+8.2 0.057
LDL/HDL-C 2.232+3.82 1.970+1.48 0.04*

Note: N = number, % = percentage.

Acne patients
N =44 (mean  SD)

145.2+12.3

222.8+20.1

121.2+42.5
555+£8.2

2.1837+5.18

Controls
N =44 (mean * SD)

65.4+554
189.1+25.1

7524122

39.1+£6.6

1.9232+1.84

p value (t test)
0.03*
0.04*
0.04*
0.04*

0.05%

Abbreviations: HDL, high-density lipoprotein cholesterol; LDL, low-density lipoprotein cholesterol; SD, standard deviation; TC, total cholesterol;

TG, triglycerides.
2Mild significant differences p < 0.05.

TABLE 5

Acne patients male

Parameters mg/dL

N =56 (mean = SD)

TG mg/dL 190.1+33.5
TC mg/dL 230.8+33.1
LDL-C mg/dL 134.2+21.4
HDL-C mg/dL 60.1+5.6

Note: N = number, % = percentage.

Comparison of lipid profile of male and female acne patients.

Acne patients female
N =44 (mean = SD)

145.2+123
222.8+20.1
121.2+42.5

55.5+8.2

p value (t test)
0.04°
0.562
0.725

0.998

Abbreviations: HDL, high-density lipoprotein cholesterol; LDL, low-density lipoprotein cholesterol; SD, standard deviation; TC, total cholesterol;

TG, triglycerides.
2Mild significant differences p < 0.05.

TABLE 6 Comparison of hormonal profile of male and female acne patients and control groups.

Male

Female

Acne patients

Parameters N =56 (mean % SD)
Estradiol pg/mL 91.2+124
Free testosterone ng/dL 33.1+11.2
Total testosterone ng/dL  865.4+34.4

Note: N = number.
Abbreviation: SD, standard deviation.
2Mild significant differences p < 0.05.

Controls
N =56 (mean = SD)

16.4+21.4
59.£21.1

426.2+23.2

p value (t test)
0.04?
0.03?

0.04*

TABLE 7 Comparison of hormonal profile of male and female acne patients.

Acne patients (male)

Parameters N =56 (mean = SD)
Estradiol pg/mL 91.2+12.4
Free testosterone ng/dL 33.1+11.2
Total testosterone ng/dL 865.4+34.4

Note: N = number.
Abbreviation: SD, standard deviation.
?High significant differences p < 0.001.

Acne patients
N =44 (mean * SD)

81.1+421
3.8+£222

68.2+1.21

Controls
N =44 (mean = SD)

41.3+14.2
1.5+242

16.1+0.12

Acne patients (female)

N =44 (mean + SD)

81.1+42.1
3.8+222

68.2+1.21

p value (t test)
0.02%
0.04*

0.02*

p value (t test)
0.324
0.001?
0.001*
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TABLE 8 Correlation coefficients among acne severity, hormonal profile, and lipid profile.

Acne severity

Mild Moderate Sever
Parameter N =30 (mean = SD) N =50 (mean % SD) N =20 (mean = SD) p value (t test)
TG mg/dL 34.1+4.3 45.1+4.2 58.4+5.6 0.043°
TC mg/dL 89.1+23.2 109.1+11.1 1342+214 0.037°
LDL-C mg/dL 162.1+£12.1 195.2+234 225.1+21.2 0.041°
HDL-C mg/dL 98.3+12.3 109.4+55.4 110.3+15.3 0.029*
LDL/HDL-C 1.6490+£0.98 1.7870 £0.42 2.0407 +1.38 0.04*
Estradiol pg/mL 452+24.1 81.2+12.2 922+12.2 0.032%
Free testosterone ng/dL 2.6+213 12.5+35.1 252+15.1 0.045%
Total testosterone ng/dL 243.2+12.2 314.3+21.7 391.2+11.2 0.031°

Note: N = number.

Abbreviation: HDL, high-density lipoprotein cholesterol; LDL, low-density lipoprotein cholesterol; SD, standard deviation; TC, total cholesterol;

TG, triglycerides.
#Mild significant differences p < 0.05.

El Akawi’ and colleagues 2007 discovered that the mean plasma TC,
TG, and LDL-C levels in both genders did not differ substantially from
controls, with the exception of LDL-C levels in those with severe type,
and that there was a tendency for serum HDL-C levels in acne patients
to lessen as the severity of the acne ailment risen. In this study,
patients with severe form had a significantly greater LDL/HDL
cholesterol ratio than the controls (p < 0.05). The LDL/HDL cholesterol
ratio strongly predicts the threat of major cardiovascular events.'®

In the current study, there was a statistically significant increase
in serum levels of E, FT, and TT in patients, especially in comparison
to controls (p < 0.05). These findings were consistent with Marynick's
findings that affected women with cystic acne had higher serum
dehydroepiandrosterone (DHEAS) and testosterone levels than
controls (p < 0.05).%¢

In 2010, Arora and coworkers” indicated that serum concentra-
tions of TT in females with acne were normal. They were, however,
near the upper limit and significantly greater than the controls. The
growth was statistically valuable. The patients had varying degrees of
acne severity.!”

This study exhibited a significant correlation among serum
E, FT and TT levels, and acne severity (p =0.032, 0.045, and 0.31,
respectively). Furthermore, levels of serum in patients were all within
normal limits.

Our findings agreed with those of Lucky® and colleagues, who
conducted a 5-year longitudinal cohort study of 439 black and 432
white girls and discovered that females with severe forms of
comedonae-type acne had significantly greater testosterone levels
than those with mild or moderate forms.

We can explain the relationship between the disturbance of lipid
profiles and hormonal levels in patients with acne by the effective
role of cholesterol. But since androgens in the adrenals are
manufactured from cholesterol deduced from the blood, cholesterol

levels may influence acne development. Cholesterol, like adrenal

steroids, is an immediate precursor for gonadal steroids. Sex
hormones play a significant role in the progression of acne.'”

For many years, there has been a link between sebaceous gland
activity and teenage years; when puberty starts, sex hormone-
mediated activation of the sebaceous gland leads to high secretion in
both genders.!” Whereas sex hormones play a part in developing
acne, the levels of these hormones are regularly within the normal
range, according to several studies. Hypertestosteronemia is most
likely caused by a defect in receptor affinity.2°

The association between both sex hormones and serum lipid
profiles could shed light on their contribution in the patho-
physiology of acne. Past researchs have linked sex hormones to
poor lipid profiles. Human visceral and subcutaneous adipocytes
contain estrogen and androgen receptors, implying that sex
hormones impact lipid biotransformation in adipose tissues. Sex
hormone metabolism-altering drugs also influence TC, LDL-C
levels, as well as TG.??

The relation between lipid profiles and hormonal levels changes
more clearly in females with polycystic ovary syndrome (PCOS), who
have elevated lipid profiles and a higher threat of developing
cardiovascular disease (CVD) than healthy controls.??> Acne is a
prevalent PCOS signe and adverse reaction. Females with PCOS have
a greater LDL/HDL cholesterol ratio and a higher threat of CVD than
normal controls.?2 Another CVD risk factor in women with acne and
PCOS is a higher LDL/HDL cholesterol ratio. A further prototype for
a significant connection between lipid profiles and hormonal levels
shows that patients with metabolic syndrome have higher lipid levels
and a higher risk of CVD than healthy controls.?®

Acne is a frequent sign and symptom of the metabolic syndrome.
Patients with metabolic syndrome have a higher LDL/HDL choles-
terol ratio and a higher risk of CVD than healthy controls.>® One
other risk factor for CVD in acne and metabolic syndrome patients is
a higher LDL/HDL cholesterol ratio.
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All of this may lead to the conclusion that blood lipids and
androgens play a role in determining acne severity in women. This
could help clinicians develop new therapeutic strategies for acne
vulgaris.

The research discovered that the serum lipid profiles of acne
patients not only rise, but that several patients with acne have higher
lipid profiles than normal. Inadequate evidence suggests that patients
with acne who have abnormal lipid profiles are more likely to develop
certain ailments in the not-too-distant future. It does, however,
provide a unique foundation for future research into the patho-

physiology of acne and the innovation of new treatments.

6 | CONCLUSION

Acne patients of varying severity have abnormal lipid and hormonal
levels. These irregularities contribute to the advancement of the
ailment and must be taken into account when treating acne. Even if
all androgen levels are in the normal range, hormone treatment may

be beneficial.
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