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ABSTRACT

Aim: To determine the features of hepatic lipid metabolism disorders and intestinal dysbiotic changes in patients with acne vulgaris and metabolic dysfunc-
tion-associated steatotic liver disease (MASLD)

Materials and Methods: The study included 109 patients: 59 with a combination of acne vulgaris and MASLD and 50 with acne only.

Results: It was found that patients with acne and MASLD are more likely to be overweight and have more pronounced changes in hepatic lipid metabolism.
Also, patients with combined pathology showed a decrease in the number of the colonic normoflora , as well as an increase in the number of hemolytic forms
of E. coli, Enterobacter, Citrobacter, Staphylococcus, Klebsiella, Clostridium, Proteus, Candida spp.

Conclusions: Our study highlighted that lipid profile determination and anthropometric examination are important factors in the diagnosis of patients
with common acne and MASLD. Our data on changes in the composition of the colonic microflora in patients with comorbidities confirmed the existence of a
relationship between the presence of intestinal dyshacteriosis and impaired skin homeostasis.

KEY WORDS: acne vulgaris; hepatic lipid metabolism disorders; intestinal dysbacteriosis; metabolic dysfunction-associated steatotic liver disease;

microbiota; obesity

INTRODUCTION

Metabolic dysfunction-associated steatotic liver
disease (MASLD), previously termed non-alcoholic
fatty liver disease is now the most common cause
of chronic liver disease in the Western world with a
prevalence ranging from 5 to 33%[1]. This disease is
characterized by the accumulation of fat in the liver.
The histological changes are identical to alcoholic liver
disease, but patients do not drink alcohol or drink it
minimally [2]. Epidemiological studies [3] support
a trend toward an increased incidence of MASLD in
patients with insulin resistance (IR), which occurs
in the context of obesity, type 2 diabetes mellitus
(DM), and the presence of metabolic syndrome (MS).
Some studies have shown that MASLD precedes the
development of MS [4]. The literature has shown
that MS is associated with inflammation, as well as
increased levels of pro-inflammatory cytokines such
as IL-6, TNF-qa, and C-reactive protein[5,7]. The chronic
inflammatory process of acne vulgaris is known to be
associated with the development of MS [7,8]. In addi-
tion, other skin diseases with a similar pathogenesis
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as acne, such as psoriasis, rosacea and hidradenitis
suppurativa, already have a well-established associ-
ation with MS [7,8].

According to the literature, the pathogenesis of acne
is explained by four key factors: excess sebum produc-
tion, hyperproliferation of the bacteria Cutibacterium
acnes (C. acnes, formerly called Propionibacterium
acnes), hyperkeratinization of the sebaceous follicle,
and inflammatory mechanisms [9]. Excess sebum pro-
duction is mediated by several hormones, such as an-
drogens, insulin, and insulin-like growth factor 1 (IGF-1)
[10]. Moreover, there is increasing information about
the relationship between acne and insulin resistance
[11,12]. Interestingly, MASLD is found in patients with
insulin resistance without obesity and without diabetes,
which means that when developing in individuals with
normal weight, it can be a predictor of early metabolic
disorders and diseases [13,14].

The diseases mentioned above share common patho-
genetic factors in their development and progression,
therefore, they can combine and potentiate the devel-
opment of each other.
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AIM

Our study aimed to determine the features of hepatic
lipid metabolism disorders and intestinal dysbiotic
changes in patients with acne vulgaris and MASLD.

MATERIALS AND METHODS

Patients with acne vulgaris and MASLD were enrolled
in the study. It was conducted from January 2019 to
September 2024 at the clinical base of the Department
of Propedeutics of Internal Diseases of the State Educa-
tional Institution “Uzhhorod National University”.

The inclusion criteria were:

« age of at least 18 years;

+ adiagnosis of mild or moderate acne vulgaris (2-3
points on the IGA scale) with the presence of symp-
toms for more than 6 months;

« adiagnosis of MASLD with or without liver fibrosis.

Exclusion criteria included: pregnancy; current use of any

acne medications; use of oral or topical antibiotics or ret-

inoids within last 2 months; alcoholic, viral (hepatitis B, C,

D viruses), autoimmune liver fibrosis; Wilson-Konovalov's

disease; hemochromatosis; chronicinflammatory bowel dis-

eases (Crohn’s disease, nonspecific ulcerative colitis); lactose
intolerance; celiac disease; intestinal surgeries (including
appendectomy with a duration of up to 6 months); colon
cancer; doligosigma; colon diverticulosis; positive test for

toxins A and B of Clostridium difficile bacteria in feces; type 1

diabetes mellitus; type 2 diabetes mellitus (decompensation

stage); pulmonary tuberculosis (active form); psychiatric
diseases; pregnancy and lactation; systemic autoimmune
diseases; HIV; oncology.

STUDY DESIGN
109 participants were enrolled in the study with in-
formed consent. 34 men (31.2 %), with an average

age of 30.8+6.5 years and 75 women (68.8 %), with an
average age - of 29.9+6.7 years.
Patients were divided into two groups:
group 1 (n=59) — patients with mild/moderate acne
vulgaris and MASLD;

« group 2 (n=50) — patients with mild/moderate acne
vulgaris.

All participants were scheduled for the following
examinations:

+ assessment of the severity of acne using the Inves-
tigator’s Global Assessment (IGA) scale;

« standardized photo-fixation of the face in three
projections;
blood lipidogram (plasma total cholesterol
(TC), low-density lipoprotein cholesterol (LDL),
high-density lipoprotein cholesterol (HDL), very
low-density lipoproteins (VLDL), triglyceride
(TG), atherogenic index) and insulin-like growth
factor-1 (IGF-1) ;

« theliverfunction tests —alanine transaminase (ALT), as-
partate transaminase (AST), alkaline phosphatase (ALP),
gamma-glutamyl transferase (GGT), serum bilirubin;

. assessment on scales for the degree of liver fibro-
sis — NFS (NAFLD fibrosis score), FIB-4 (Fibrosis-4
index), Fibrotest, Fibrolndex, Forns, APRI (AST to
platelet ratio index);

« liver transient elastography;

+ microbiological examination of feces;

« abdominal and pelvic ultrasonography.

The severity of acne was assessed by certified derma-

tologists who had previous experience with the scales

that were used in the study. Diagnosis of MASLD and

assessment of fibrosis severity was performed by a

certified gastroenterologist according to scales and

sonography in adherence to EASL-EASD-EASO clin-
ical recommendations. Whole venous blood for lipid
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Table 1. Changes of indicators of quantitative and qualitative composition of colon microbiota

Indicator Group 1 (n=59)

Group 2 (n=50)

Bifidobacterium: Control group 100.0 % (8.65+0.26)

frequency, % 67.8 %** 80.0 %*+
lg CFU/gr 5.88+0.09%* 7.7620.10%++
Lactobacillus: Control group 100.0 % (6.78+0.22)
frequency, % 66.8 %** 85.0 %*+
lg CFU/gr 5.01£0.10%* 6.06£0.11*+
E.coli (with normal enzymatic properties): Control group 93.3 % (7.87+0.15)
frequency, % 71.2 %* 80.0 %*+
lg CFU/gr 5.28+0.07** 6.87+0.07*++
E.coli (haemolytic form): Control group 3.3 % (1.12+0.07)
frequency, % 20.3 %** 10.0 %*+
lg CFU/gr 4.77+0.15%+* 2.5140.23%++
Enterococcus: Control group 90.0 % (7.56+0.11)
frequency, % 44.1 Yo*** 70.0 %**++
lg CFU/gr 6.25+0.16* 7.08+0.08*+
Enterobacter: Control group 23.3 % (1.15+0.12)
frequency, % 42.4 %* 34.0 %*+
lg CFU/gr 4.66+0.09%** 1.98+0.06**++

Citrobacter: Control group 26.7 % (1.47+0.09)

frequency, % 52.5 %** 30.0 %++

Ig CFU/gr 3.56+0.12%% 2.98+0.09*+
Staphylococcus: Control group 26.7 % (3.48+0.22)

frequency, % 64.4 %** 34.0 %++

lg CFU/gr 5.54+0.16%* 4.12+0.06%++
Klebsiella: Control group 16.7 % (1.29+0.09)

frequency, % 45.8 %** 20.0 %+++

Ig CFU/gr 3.29+0.18** 2.38+0.10%*++

Clostridium: Control group 13.3 % (4.22+0.18)

frequency, % 32.2 %** 18.0 %++
lg CFU/gr 5.80+0.15** 4.98+0.09%+
Proteus: Control group 6.7 % (0.55+0.09)
frequency, % 28.8 %** 12.0 %*+
Ig CFU/gr 2.50+0.08*%** 1.56+0.10%*+
Candida: Control group 3.3 % (2.89+0.20)
frequency, % 15.3 %* 8.0%
lg CFU/gr 4.98+0.09%* 3.77+0.11%+

Note: the difference between the indicators in patients of groups 1 and 2 and the data of the control group is significant: * - p<0.05; ** - p<0.01;
*¥¥ - p<0.001; the difference between the indicators in patients by groups 1and 2 is significant; + - p<0.05; ++ - p<0.01; +++ - p<0.001.

profile determination was collected using appropri-
ate vacutainers and the analysis was performed by
the certified laboratory no later than one day after
blood collection on Dimension EXL200. Faeces were
collected in dry sterile dishes and delivered to the
bacteriological laboratory no later than 2 hours after
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collection without the use of preservatives. The mate-
rial was inoculated on a standard set of selective and
differential diagnostic nutrient media for the isolation
of aerobic and anaerobic microorganisms by the
method of tenfold dilution (107'-10%). Changes in the
quantitative and qualitative composition of the colon
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Table 2. Severity of colon dysbiosis

The degree of CD group 1 (n=59) group 2 (n=50)
| degree of CD 20.3 % 64.0 %+
Il degree of CD 64.4 %+ 32.0%
Il degree of CD 153 % 4.0 %

Note: the difference between the indicators in patients by groups 1and 2 is significant: + - p<0.01.

Table 3. The indicators of liver function in blood serum

Indicator Group 1 (n=59) Group 2 (n=50)
ALT, U/l 93.41£0.44** 32.14+0.32**
AST, U/l 76.14+0.56*** 27.36+0.44***

TB, mmol/I 34.12+0.11* 28.29+0.27*
GGT, U/l 82.03+0.48** 30.67+0.38**
ALP, mmol/I 134.15+0.32** 124.16x0.42*

Note: the difference between the indicators in patients of groups 1and 2 and the data of the control group is significant: * - p<0.05; ** - p<0.01;
***_p<0.001; the difference between the indicators in patients by groups 1and 2 is significant: + - p<0.05; ++ - p<0.01; +++ - p<0.001.

Table 4. The indicators of blood lipid metabolism

Indicator Group 1 (n=59) Group 2 (n=50)
TC, mmol/I 3.56+0.08**++ 2.09+0.07*
TG, mmol/I 7.84+0.09%*++ 5.98+0.08*
LDL, mmol/I 3.80+0.10%*+ 2.23+£0.07*

VLDL, mmol/Il 1.98+0.07**++ 0.97+0.11*
HDL, mmol/I 0.99+0.07**+ 1.44+0.09*

Note: the difference between the indicators in patients of groups 1and 2 and the data of the control group is significant: * - p<0.05;
** - p<0.01; the difference between the indicators in patients by groups 1and 2 is significant: + - p<0.05; ++ - p<0.01.

microflora were determined using the classification of
intestinal dysbiosis by Kuvaeva-Ladodo (1991).

The analysis and processing of the results was carried
out using the computer program Statistics for Windows
v.10.0 (StatSoft Inc, USA) using parametric and nonpara-
metric methods of evaluating the results.

RESULTS

In both groups, there were more women than men but
the difference between them was not statistically sig-
nificant (P=0.5). In Group 1 39 (66,1%) were female and
20 (33.8%) were male, Group 2 were 36 (68.9%) and 14
(31.1%), respectively. The mean ages of patients were
29.7+6.3 and 29.5+5.1, respectively, and there was no
statistically significant difference (P=0.61). The age of
participants ranged from 18 to 45 years.

BODY MASS INDEX

An anthropometric measurement found an increase in
BMI in the vast majority of patients with acne vulgaris
and MASLD (Fig. 1). Normal body weight was more often
observed in patients from Group Il (52% of patients).

According to the results obtained, it was found that pa-
tients with acne vulgaris and MASLD are more likely to be
overweight — obesity of all stages prevailed in Group 1.

CHANGES IN COLON MICROBIOTA
Changes in the quantitative and qualitative com-
position of the colonic microbiota were diagnosed
during microbiological examination of feces. The study
revealed a decrease in the number of normoflora (Bi-
fidobacterium and Lactobacterium, Escherichia coli with
normal enzymatic activity), as well as an increase in the
number of hemolytic forms of E. coli, Enterobacter, Cit-
robacter, Staphylococcus, Klebsiella, Clostridium, Proteus.
and Candida spp in patients from Group 1.

The changes in the quantitative and qualitative
composition of the colon microbiota are presented in
Table 1.

THE DEGREE OF COLON DYSBIOSIS

Our study showed that the majority of patients in Group
1 had an Il degree of colon dysbacteriosis (CD), while
the majority of patients in Group 2 had an | degree of
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CD. The degree of colon dysbacteriosis in both groups
is presented in Table 2.

THE LIVER FUNCTION TESTS

The results of biochemical blood tests indicate impaired
liver function in patients with combined pathology
(Group 1). An increase in cholestatic syndrome indica-
tors (levels of ALP, GGT, TB) was observed in Group 1.
Interestingly, in Group 2, an increase in serum bilirubin
levels was detected while normal levels of AST and ALT
(Table 3).

BLOOD LIPIDOGRAM

According to the results of the study, dyslipidemia was
detected in both groups. However, these changes were
more pronounced in patients with combined disease
(Group 1). Table 4 shows the blood lipid metabolism
indicators in patients of both study groups.

DISCUSSION

Theimmunomodulatory potential of the gut microbiota
and its influence on distant organs has been increasingly
investigated in recent years. Of particular interest are the
gut-brain [16], gut-lung [17], gut-liver [18] and gut-skin
axes [19,20]. Gut microbes can influence systemic in-
flammation, oxidative stress, glycemic control, and tissue
lipid content [15] Epidemiological studies have assessed
the distribution of the gut microbiota between healthy
individuals and patients with MASLD. Some studies have
observed a decrease in bacterial a- or 3-diversity [21-
23] microbial taxa, a meta-analysis of 54 studies (8894
participants) found a depletion of anti-inflammatory
microbes (i.e. Ruminococcaceae and Coprococcus) and
an enrichment of pro-inflammatory microbes (i.e. Fuso-
bacterium and Escherichia) in patients with MASLD [14,
15]. Acne vulgaris has been postulated to have a gas-
trointestinal mechanism; however, little is known about
gut microbiota dysfunction in this condition [16]. The
results of our study also confirmed the information about
changes in the quantitative and qualitative composition
of microbiota in patients with combined pathology of
acne vulgaris and MASLD. Statistically reliable data were
obtained on a decrease in the number of normoflora
(Bifidobacteria and Lactobacteria, Escherichia coli with
normal enzymatic activity), as well as an increase in the
number of hemolytic forms of E. coli, Enterobacter, Cit-
robacter, Staphylococcus, Klebsiella, Clostridium, Proteus
and Candida spp.

According to the literature, it is known that liver
dysfunction plays a significant role in the pathophys-

810

iology of chronic inflammatory skin disease. [24,25]
Scientists actively discuss the relationship between
MASLD and chronic inflammatory dermatological dis-
eases. [24] One of the important indicators of MASLD
is the progression of dyslipidemia. This disease leads
to the development of the “lipid quartet” — a variant
of highly atherogenic dyslipidemia with high titers
of triglycerides, very low-density lipoproteins (VLDL),
low-density lipoproteins (LDL) and low high-density
lipoproteins (HDL) and high Plasma concentration of
particles dangerous for the endothelium-intermediate
density lipoproteins, the molecular weight of which is
between VLDL and LDL [26, 27].

Dyslipidemia was observed in both study groups,
which confirms the need for assessing serum lipid lev-
els during acne treatments. According to our results,
patients with combined pathology (acne and MASLD)
have a worse serum lipid profile compared to patients
who have only acne vulgaris.

According to clinical guidelines, the presence, du-
ration and severity of obesity are associated with an
increased risk of disease progression in MASLD [28]. Al-
most all patients are found to be obese (BMI>30 kg/m?2)
or overweight, which correlates with the degree of
hepatic steatosis [29]. According to the literature, acne
vulgaris is also known to be significantly associated with
changes in lipid profile and body mass index (BMI) [30].

The results of our study also confirmed the relation-
ship between increased BMl and impaired hepatic lipid
metabolism. Anthropometric measurements revealed
obesity in the vast majority of patients with combined
pathology of acne vulgaris and MASLD. This suggests
the need for additional examinations in patients with
overweight and acne.

The main limitations of the research were the small
sample size and cross-sectional study design. Future
prospective multi-center studies with larger sample
sizes are necessary to validate the results of our study.

CONCLUSIONS

Our study highlighted that altered serum lipid levels
are common in patients with acne vulgaris and MASLD,
indicating that lipid profile testing is an important
factor in the diagnosis of these pathologies. As well as
the importance of anthropometric examination, since
most patients in the combined pathology group had
an increased BMI. Noteworthy, our data obtained on
changes in the quantitative and qualitative composition
of the colonic microflora in patients with acne vulgaris
and MASLD confirmed the relationship between the
presence of intestinal dysbacteriosis and impaired skin
homeostasis.
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