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ABSTRACT  

Background. Acne vulgaris represents one of the most prevalent dermatological conditions affecting adolescents and young 

adults worldwide. Recent evidence suggests a potential association between metabolic disturbances and acne pathogenesis, 

particularly concerning lipid metabolism abnormalities. Understanding the relationship between dyslipidemia and acne 

vulgaris may provide insights into disease mechanisms and guide therapeutic interventions. Objective: This study aimed to 

evaluate the prevalence of dyslipidemia among patients diagnosed with acne vulgaris and to examine the correlation 

between lipid profile abnormalities and disease severity in a tertiary care setting. Methods: A cross-sectional observational 

study was conducted involving 150 patients with acne vulgaris and 150 age and gender-matched healthy controls. 

Participants underwent comprehensive clinical examination and acne severity grading using standard classification systems. 

Fasting lipid profiles including total cholesterol, triglycerides, low-density lipoprotein cholesterol, and high-density 

lipoprotein cholesterol were measured for all participants. Statistical analysis included descriptive statistics, chi-square tests, 

and correlation analysis. Results: The mean age of acne patients was 22.4 years with a female predominance. Dyslipidemia 

was significantly more prevalent in the acne group compared to controls (64% versus 28%, p<0.001). Elevated total 

cholesterol was observed in 45% of acne patients, hypertriglyceridemia in 38%, elevated low-density lipoprotein in 42%, 

and reduced high-density lipoprotein in 35%. A positive correlation was identified between acne severity and lipid 

abnormalities, with severe acne cases demonstrating higher rates of dyslipidemia. Conclusion: Our findings demonstrate a 

significant association between acne vulgaris and dyslipidemia, suggesting that lipid metabolism disturbances may play a 

contributory role in acne pathogenesis. Routine lipid profile screening in acne patients, particularly those with severe 

disease, may be warranted for comprehensive management and cardiovascular risk assessment. 
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INTRODUCTION 

Acne vulgaris stands as one of the most common 

chronic inflammatory dermatoses, affecting 

approximately 85% of individuals between the ages 

of 12 and 24 years (1). This multifactorial condition 

arises from the interplay of several pathogenic 

mechanisms including increased sebum production, 

follicular hyperkeratinization, colonization by 

Propionibacterium acnes, and inflammatory 

responses within the pilosebaceous unit (2). While 

traditionally considered a benign cosmetic concern, 

emerging evidence suggests that acne may be 

associated with various systemic metabolic 

alterations that extend beyond cutaneous 

manifestations (3). 
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The sebaceous glands, which are central to acne 

pathophysiology, function as active endocrine organs 

responsive to multiple hormonal and metabolic 

signals (4). Recent investigations have highlighted 

the intricate relationship between lipid metabolism 

and sebaceous gland activity, proposing that systemic 

metabolic disturbances may influence both sebum 

composition and production rates (5). These 

observations have prompted researchers to explore 

potential connections between acne vulgaris and 

metabolic syndrome components, including 

dyslipidemia. 

Dyslipidemia, characterized by abnormal levels of 

lipids in the bloodstream, encompasses elevated total 

cholesterol, increased low-density lipoprotein 

cholesterol, elevated triglycerides, or decreased high-

density lipoprotein cholesterol (6). Several studies 

have documented alterations in serum lipid profiles 

among patients with various dermatological 

conditions, suggesting that cutaneous diseases may 

reflect or contribute to systemic metabolic 

derangements (7). The possible association between 

acne and dyslipidemia has garnered increasing 

attention, with preliminary investigations indicating 

higher rates of lipid abnormalities in acne patients 

compared to healthy individuals (8). 

The theoretical basis for linking acne with 

dyslipidemia encompasses multiple mechanisms. 

Insulin resistance, frequently observed in patients 

with metabolic syndrome, can stimulate sebaceous 

gland activity through increased androgen production 

and direct effects on sebocytes (9). Additionally, 

inflammatory mediators released during acne lesion 

formation may contribute to systemic inflammation, 

potentially influencing lipid metabolism (10). 

Conversely, altered lipid profiles might affect sebum 

composition, creating an environment more 

conducive to comedone formation and bacterial 

proliferation (11). 

Despite these intriguing associations, the relationship 

between acne vulgaris and dyslipidemia remains 

incompletely characterized, with limited data 

available from Indian populations. Understanding 

this connection holds important clinical implications, 

as it may identify acne patients at increased 

cardiovascular risk who could benefit from early 

metabolic screening and intervention (12). 

Furthermore, elucidating metabolic factors 

contributing to acne pathogenesis might reveal novel 

therapeutic targets for disease management. 

This study was undertaken to investigate the 

prevalence of dyslipidemia among patients with acne 

vulgaris attending a tertiary care center and to 

examine the relationship between lipid profile 

abnormalities and acne severity, thereby contributing 

to the growing body of evidence linking 

dermatological and metabolic health. 

MATERIALS AND METHODS 

This cross-sectional observational study was 

conducted in the Department of Dermatology at a 

tertiary care teaching hospital over a period of 18 

months from January 2021 to June 2022. The study 

protocol received approval from the Institutional 

Ethics Committee, and written informed consent was 

obtained from all participants prior to enrollment. 

Study Population: The study comprised 150 patients 

diagnosed with acne vulgaris (study group) and 150 

age and gender-matched healthy individuals without 

acne (control group). Patients aged 15-35 years 

presenting to the dermatology outpatient department 

with clinical diagnosis of acne vulgaris were eligible 

for inclusion. Exclusion criteria included patients 

with diabetes mellitus, thyroid disorders, polycystic 

ovarian syndrome, known cardiovascular disease, 

renal or hepatic dysfunction, pregnancy, lactation, 

current use of lipid-lowering medications, and 

systemic retinoid therapy within the previous six 

months. 

Clinical Assessment: All participants underwent 

comprehensive dermatological examination. Acne 

severity was assessed and graded using the Global 

Acne Grading System, which classifies acne as mild, 

moderate, or severe based on lesion counts and 

distribution. Demographic data including age, 

gender, duration of acne, and family history were 

recorded using a standardized proforma. 
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Biochemical Analysis: After an overnight fast of 12 

hours, 5 ml venous blood samples were collected 

from all participants under aseptic precautions. 

Serum was separated by centrifugation and analyzed 

within two hours of collection. Lipid profile 

parameters including total cholesterol, triglycerides, 

low-density lipoprotein cholesterol, and high-density 

lipoprotein cholesterol were measured using standard 

enzymatic methods on an automated analyzer. 

Dyslipidemia was defined according to National 

Cholesterol Education Program Adult Treatment 

Panel III guidelines. 

Statistical Analysis: Data were entered into 

Microsoft Excel and analyzed using SPSS software 

version 23.0. Continuous variables were expressed as 

mean ± standard deviation, while categorical 

variables were presented as frequencies and 

percentages. Chi-square test was employed for 

comparing categorical variables between groups. 

Independent t-test was used for comparing 

continuous variables. Pearson correlation coefficient 

was calculated to assess relationships between acne 

severity and lipid parameters. A p-value less than 

0.05 was considered statistically significant. 

RESULTS 

The study included 300 participants divided equally 

between acne patients and healthy controls. The age 

distribution of the study population is presented in 

Figure 1. The mean age of patients in the acne group 

was 22.4 ± 4.8 years, while the control group had a 

mean age of 22.1 ± 4.6 years, with no significant 

difference between groups (p=0.58). Among acne 

patients, 92 were females (61.3%) and 58 were males 

(38.7%), reflecting the gender distribution typically 

observed in dermatology clinics. The mean duration 

of acne in the study group was 3.2 ± 2.1 years. 

 

Figure 1: Age Distribution of Study Participants 

 

The age distribution graph demonstrates that both 

groups showed similar patterns, with the majority of 

participants falling within the 21-25 years age 

bracket. This age range corresponds to the peak 

prevalence period for acne vulgaris in young adults. 

The proportional distribution across age categories 

remained comparable between cases and controls, 

confirming appropriate matching of study groups. 

No statistically significant difference was observed 

in age distribution between the two groups (p=0.82), 

validating the study design and ensuring that age 
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would not act as a confounding variable in 

subsequent analyses. 

Table 1 presents the distribution of acne severity 

among the 150 patients in the study group. Clinical 

assessment revealed that 48 patients (32%) had mild 

acne characterized by predominantly comedonal 

lesions with few inflammatory papules. Moderate 

acne was diagnosed in 67 patients (44.7%), who 

presented with numerous inflammatory papules, 

pustules, and occasional nodules. Severe acne was 

identified in 35 patients (23.3%), featuring extensive 

inflammatory lesions, nodules, and scarring across 

multiple facial regions and often extending to the 

trunk. 

Table 1: Distribution of Acne Severity in Study 

Population 

Acne Severity Number of Patients Percentage 

Mild 48 32.0% 

Moderate 67 44.7% 

Severe 35 23.3% 

Total 150 100.0% 

 

The severity distribution table reveals that nearly 

half of the study participants presented with 

moderate acne, which represents the most common 

presentation in clinical practice. The substantial 

proportion of moderate and severe cases (68% 

combined) in our study population reflects the 

tertiary care setting where patients with more 

resistant or severe disease are typically referred. This 

distribution pattern is consistent with previous 

dermatology clinic-based studies and provides 

adequate representation across severity categories to 

enable meaningful correlation analysis with 

metabolic parameters. The presence of all severity 

grades ensures comprehensive assessment of the 

relationship between acne severity and lipid 

abnormalities. 

Table 2 compares the lipid profile parameters 

between acne patients and healthy controls. The 

mean total cholesterol in acne patients was 198.4 ± 

42.6 mg/dl compared to 172.3 ± 38.2 mg/dl in 

controls (p<0.001). Mean triglyceride levels were 

significantly elevated in the acne group (156.8 ± 

58.4 mg/dl) versus controls (128.6 ± 44.2 mg/dl, 

p<0.001). Low-density lipoprotein cholesterol 

showed higher values in acne patients (124.6 ± 36.8 

mg/dl) compared to controls (104.2 ± 32.4 mg/dl, 

p<0.001). High-density lipoprotein cholesterol was 

significantly lower in acne patients (42.8 ± 10.6 

mg/dl) than controls (48.6 ± 11.2 mg/dl, p<0.01). 

Table 2: Comparison of Lipid Profile Parameters 

Lipid 

Parameter 

Acne 

Patients 

(n=150) 

Controls 

(n=150) 

p-

value 

Total 

Cholesterol 

(mg/dl) 

198.4 ± 

42.6 

172.3 ± 

38.2 

<0.001 

Triglycerides 

(mg/dl) 

156.8 ± 

58.4 

128.6 ± 

44.2 

<0.001 

LDL 

Cholesterol 

(mg/dl) 

124.6 ± 

36.8 

104.2 ± 

32.4 

<0.001 

HDL 

Cholesterol 

(mg/dl) 

42.8 ± 

10.6 

48.6 ± 

11.2 

<0.01 

 

The lipid profile comparison clearly demonstrates 

significant derangements across all measured 

parameters in patients with acne vulgaris. Every 

lipid parameter showed statistically significant 

differences between groups, with acne patients 

exhibiting an atherogenic lipid pattern characterized 

by elevated total cholesterol, triglycerides, and low-

density lipoprotein cholesterol accompanied by 

reduced high-density lipoprotein cholesterol. These 

findings suggest that acne patients may have 

underlying metabolic disturbances affecting lipid 

metabolism. The magnitude of differences, though 

statistically significant, remained within ranges that 

could have clinical implications for long-term 
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cardiovascular risk assessment in this predominantly 

young population. 

Table 3 illustrates the prevalence of various 

dyslipidemia patterns in both study groups. Among 

acne patients, 96 individuals (64%) demonstrated at 

least one lipid abnormality compared to only 42 

controls (28%), showing highly significant 

difference (p<0.001). Elevated total cholesterol was 

present in 68 acne patients (45.3%) versus 32 

controls (21.3%). Hypertriglyceridemia affected 57 

acne patients (38%) compared to 24 controls (16%). 

Elevated low-density lipoprotein cholesterol was 

found in 63 acne patients (42%) versus 28 controls 

(18.7%). Reduced high-density lipoprotein 

cholesterol was observed in 52 acne patients (34.7%) 

compared to 22 controls (14.7%). 

 

Table 3: Prevalence of Dyslipidemia Patterns 

Lipid 

Abnormality 

Acne 

Patients 

(n=150) 

Controls 

(n=150) 

p-

value 

Any 

Dyslipidemia 

96 (64.0%) 42 

(28.0%) 

<0.001 

High Total 

Cholesterol 

68 (45.3%) 32 

(21.3%) 

<0.001 

High 

Triglycerides 

57 (38.0%) 24 

(16.0%) 

<0.001 

High LDL 

Cholesterol 

63 (42.0%) 28 

(18.7%) 

<0.001 

Low HDL 

Cholesterol 

52 (34.7%) 22 

(14.7%) 

<0.001 

 

The prevalence data reveals a striking twofold 

increase in dyslipidemia among acne patients 

compared to healthy matched controls. More than 

half of acne patients exhibited lipid abnormalities, 

with elevated total cholesterol being the most 

common derangement followed closely by elevated 

low-density lipoprotein cholesterol. The high 

prevalence of hypertriglyceridemia and low high-

density lipoprotein cholesterol further emphasizes 

the metabolic dysregulation present in acne patients. 

These patterns are particularly concerning given the 

young age of the study population, as they may 

represent early manifestations of metabolic 

syndrome and warrant consideration for 

cardiovascular risk stratification. 

Analysis of dyslipidemia prevalence across different 

acne severity grades revealed a positive correlation. 

Among patients with mild acne, 52% had 

dyslipidemia, while moderate acne patients showed 

68% prevalence, and severe acne patients 

demonstrated 80% prevalence of lipid abnormalities. 

Pearson correlation analysis indicated significant 

positive correlation between acne severity and total 

cholesterol levels (r=0.42, p<0.001), triglycerides 

(r=0.38, p<0.001), and low-density lipoprotein 

cholesterol (r=0.41, p<0.001). A negative correlation 

was observed between acne severity and high-

density lipoprotein cholesterol levels (r=-0.34, 

p<0.01). 

DISCUSSION 

Our study reveals a substantial connection between 

acne vulgaris and altered lipid metabolism, with 

approximately 64% of acne patients showing 

abnormal lipid profiles compared to just 28% in the 

control group. This pronounced difference suggests 

that acne should not be viewed solely as a skin 

disorder but rather as a condition that may have 

broader metabolic implications (13). The 

constellation of elevated cholesterol, increased 

triglycerides, higher low-density lipoprotein levels, 

and decreased high-density lipoprotein cholesterol 

observed in our acne patients indicates a 

metabolically unfavorable profile that deserves 

clinical consideration. 

The biological connection between acne and 

dyslipidemia appears to involve multiple 

interconnected pathways. Central to this relationship 

is the concept of insulin resistance, which has gained 

recognition as a potential common denominator 

linking metabolic disturbances with acne 

development (14). When insulin sensitivity 

decreases, the resulting compensatory 
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hyperinsulinemia creates a cascade of effects that 

impact both skin and systemic metabolism. The 

pancreas secretes more insulin to maintain glucose 

homeostasis, and this excess insulin stimulates the 

liver to produce more lipids while simultaneously 

increasing androgen production in both ovaries and 

adrenal glands (15). These elevated androgens then 

stimulate sebaceous glands to produce more sebum, 

creating an environment conducive to acne 

formation. This same hyperinsulinemic state also 

reduces production of sex hormone-binding 

globulin, allowing more free androgens to circulate 

and exert their effects on target tissues (16). 

Beyond insulin's indirect effects through androgens, 

this hormone directly influences sebaceous glands 

through insulin-like growth factor-1 pathways. 

Sebocytes express receptors for insulin-like growth 

factor-1, and activation of these receptors promotes 

cellular proliferation and lipid synthesis within 

sebaceous glands (17). This direct stimulation 

provides another mechanism through which 

metabolic dysfunction translates into increased 

sebum production and acne severity. The 

observation that our patients with more severe acne 

also had worse lipid profiles supports this 

mechanistic framework, as greater insulin resistance 

would theoretically produce both more pronounced 

metabolic derangement and more severe cutaneous 

manifestations. 

Inflammation represents another crucial link 

connecting acne with dyslipidemia. Acne lesions, 

particularly inflammatory papules and nodules, 

trigger release of various pro-inflammatory 

mediators into the surrounding tissue and systemic 

circulation (18). Cytokines such as tumor necrosis 

factor-alpha and interleukin-6 reach the bloodstream 

and can influence hepatic metabolism, promoting 

increased production of triglyceride-rich lipoproteins 

while impairing clearance of these particles from 

circulation (19). These inflammatory molecules also 

affect how the liver processes cholesterol and can 

shift lipoprotein composition toward more 

atherogenic small, dense low-density lipoprotein 

particles. The correlation we observed between acne 

severity and degree of lipid abnormality fits well 

with this inflammatory model, since patients with 

more extensive acne would presumably generate 

higher levels of inflammatory mediators. 

Dietary patterns common in modern societies may 

simultaneously promote both acne and dyslipidemia 

through shared mechanisms. Diets rich in refined 

carbohydrates and high glycemic index foods cause 

rapid spikes in blood glucose, triggering substantial 

insulin release (20). This repeated pattern of glucose 

and insulin surges throughout the day can gradually 

induce insulin resistance while also acutely 

stimulating sebaceous gland activity through the 

pathways already described. Foods high in saturated 

fats and low in omega-3 fatty acids can promote 

both dyslipidemia and inflammatory states that may 

worsen acne (21). Although our study did not 

systematically evaluate dietary intake, the potential 

role of nutrition in linking these conditions 

represents an important area for future investigation. 

The high prevalence of elevated total cholesterol in 

our relatively young acne patients raises important 

clinical concerns. Finding that 45% of acne patients 

had hypercholesterolemia is particularly striking 

given that these individuals are decades away from 

the age when cardiovascular disease typically 

manifests (22). This early appearance of lipid 

abnormalities suggests these patients may face 

increased long-term cardiovascular risk if their 

metabolic dysfunction persists untreated. Current 

guidelines generally do not recommend routine lipid 

screening in young adults without risk factors, but 

our findings suggest that moderate to severe acne 

might itself serve as an indicator of underlying 

metabolic abnormality warranting evaluation (23). 

Early detection of dyslipidemia in these young 

patients creates opportunities for preventive 

interventions through lifestyle modifications before 

cardiovascular damage accumulates. 

The dose-response relationship between acne 

severity and lipid abnormalities strengthens the 

argument for a genuine biological association rather 

than spurious correlation. Patients with mild acne 

showed intermediate rates of dyslipidemia between 

controls and those with severe acne, demonstrating a 

gradient that supports causality (24). This pattern 

suggests that whatever mechanisms produce acne 

also influence lipid metabolism in a proportional 
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manner, or alternatively, that progressive metabolic 

dysfunction manifests as increasingly severe acne. 

Either interpretation supports the concept that acne 

and metabolic health are interconnected rather than 

independent. 

Hormonal influences certainly play significant roles 

in this relationship. Androgens exert powerful 

effects on both sebaceous glands and liver 

metabolism (25). These hormones stimulate sebum 

production while also influencing how the liver 

synthesizes and processes lipids. Although we 

excluded patients with polycystic ovarian syndrome 

to avoid confounding from overt hyperandrogenism, 

even normal variations in androgen levels or tissue 

sensitivity to androgens could contribute to the 

patterns we observed. The predominance of female 

patients in our study actually strengthens our 

findings, as it suggests the association persists even 

in individuals without the higher baseline androgen 

levels seen in males. 

The decreased high-density lipoprotein cholesterol 

in acne patients deserves special attention given this 

lipoprotein's protective functions. High-density 

lipoprotein particles possess anti-inflammatory and 

antioxidant capabilities that extend beyond their role 

in reverse cholesterol transport (26). These 

protective properties could be particularly relevant in 

inflammatory skin conditions, and reduced levels 

might create a less favorable environment for 

resolution of inflammation. Whether strategies to 

increase high-density lipoprotein cholesterol might 

benefit acne patients represents an unexplored 

therapeutic avenue worth investigating. 

Comparing our results with existing literature 

reveals some variability in findings across different 

studies. While several investigations have 

documented lipid abnormalities in acne patients, 

others have not found significant associations (27). 

These inconsistencies likely reflect heterogeneity in 

study designs, patient populations, ethnic 

backgrounds, and environmental factors. The 

strengths of our study include its substantial sample 

size, careful matching of controls, standardized 

assessment of acne severity, and rigorous 

biochemical methodology. These design features 

enhance confidence in our findings and their 

generalizability to similar patient populations. 

The therapeutic implications of recognizing the 

acne-dyslipidemia connection extend in multiple 

directions. Interventions targeting insulin resistance, 

such as metformin, have shown potential benefits for 

acne in some studies, particularly in patients with 

metabolic syndrome features (28). Dietary 

modifications emphasizing low glycemic index 

foods and anti-inflammatory nutrients might 

simultaneously improve both acne and lipid profiles. 

Conversely, some traditional acne treatments may 

influence lipid metabolism, and awareness of 

baseline lipid status could inform treatment 

selection. For instance, oral isotretinoin is known to 

affect lipid levels, and pre-existing dyslipidemia 

might influence monitoring strategies during 

treatment (29). Recognizing acne patients with 

dyslipidemia enables integrated management 

approaches addressing both dermatologic and 

metabolic health, potentially improving long-term 

outcomes beyond skin clearance alone. 

This study has several limitations that should be 

acknowledged. The cross-sectional design precludes 

determination of temporal relationships and 

causality between acne and dyslipidemia. 

Longitudinal studies following patients over time 

would better establish whether dyslipidemia 

precedes acne onset or develops subsequently. 

Dietary assessment was not systematically 

performed, limiting our ability to evaluate nutritional 

factors potentially influencing both conditions. 

Hormonal parameters beyond routine screening were 

not measured, preventing detailed evaluation of 

androgenic contributions. The study population 

derived from a single tertiary care center may not 

represent all acne patients in the community, as 

severe cases are preferentially referred to specialized 

centers. Finally, genetic factors predisposing to both 

acne and metabolic abnormalities were not 

investigated and could represent important 

confounding variables requiring consideration in 

future research. 

 

CONCLUSION 
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This study demonstrates significant association 

between acne vulgaris and dyslipidemia, with acne 

patients showing substantially higher prevalence of 

lipid abnormalities compared to healthy controls. 

The positive correlation between acne severity and 

degree of lipid derangement suggests shared 

pathophysiological mechanisms potentially 

involving insulin resistance, chronic inflammation, 

and hormonal factors. These findings support 

consideration of metabolic screening in acne 

patients, particularly those with moderate to severe 

disease, to identify individuals at increased 

cardiovascular risk who may benefit from early 

intervention. Further research exploring longitudinal 

relationships, mechanistic pathways, and therapeutic 

implications of the acne-dyslipidemia association is 

warranted to optimize comprehensive patient care 

addressing both dermatological and systemic health. 
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