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Measurement of epicardial fatty tissue thickness has a diagnostic
value in lichen planus patients and is associated with fibrinogen
to albumin ratio and neutrophil to lymphocyte ratio
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ABSTRACT

OBJECTIVE: Lichen planus (LP) is one of the chronic inflammatory diseases. Epicardial fatty tissue (EFT) is
the adipose tissue in which pro-inflammatory and pro-atherogenic hormones and cytokines are secreted. We
planned to investigate the predictive value of EFT in LP patients by evaluating together with Fibrinogen to

albumin ratio (FAR) other inflammation markers.

MATERIALS AND METHODS: A total of 53 consecutive LP patients and 57 healthy controls were enrolled
in this single-center, prospective, case-control study. Demographic data were recorded; blood tests were
obtained from both groups. Then, EFT thickness was measured by echocardiography.

RESULTS: Fibrinogen, FAR, neutrophil to lymphocyte ratio (NLR), platelet to lymphocyte ratio, and EFT
thickness were higher in LP patients (p < 0.05, for all). EFT was positively correlated with FAR (r = 0.306, p
=0.001), NLR (r = 0.240, p = 0.011), and PLR (r = 0.297, p = 0.002). ROC analysis indicated that FAR could
predict LP with a sensitivity of 83 % and a specificity of 44 %; NLR could predict LP with a sensitivity of 80
% and a specificity of 46 %; EFT could predict LP with a sensitivity of 79 % and a specificity of 54 %. In the
binary logistic regression analysis NLR, FAR, and EFT were found to be independent predictors of LP.
CONCLUSION: We found a relationship between LP and FAR together with other inflammation parameters
NLR, and PLR. We demonstrated for the first time that FAR, NLR and EFT were independent predictors of
LP. Also, there was a significant relationship between these parameters and EFT (Tab. 4, Fig. 1, Ref. 30).
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Introduction

Cutaneous lichen planus (LP) is a comparatively infrequent
dermatosis that affects < 1 % of the population. It is a heteroge-
neous papulosquamous explosion that consists of pruritic, po-
lygonal, and planar papules or plaques. Infectious and immune
dysregulation, genetic and, environmental factors may play a role
in its pathophysiology (1, 2). Whereby it is a chronic disease with
an inflammatory process, and it is associated with lipid disorders
and cardiovascular diseases (3, 4). As inflammation is the major
contributor to atherosclerosis, the measurement of inflammatory
markers may have an important role in the risk assessment and
management of LP patients.

Epicardial fatty tissue (EFT) is localized between the myocar-
dium and the visceral leaflet of the pericardium. An increase in the
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thickness and volume of EFT affects T, B, and macrophage cells.
After that an increase in the secretion of cytokines and hormones
such as interleukin 6 (IL-6), tumor necrosis factor alfa (TNFa),
leptin, and a decrease in the secretion of hormones such as adipo-
nectin and omentin are observed (5, 7). It has now been proven
by many previous studies that there is a relationship between EFT
and inflammatory process, insulin resistance and diabetes mellitus,
and cardiovascular disease (7-11).

The systemic inflammation response-based indexes, such as
neutrophil-to-lymphocyte ratio (NLR), and platelet-to-lymphocyte
ratio (PLR), were defined as an indicator for lichen planus (12,
13). Recently, the fibrinogen to albumin ratio (FAR) has been
studied as an effective indicator for some cardiovascular diseases,
inflammatory diseases, and malignancies (14—16). Based on all
this, we aimed to investigate whether EFT may be associated with
LP together with FAR, NLR, and PLR as a marker of inflamma-
tion in this study.

Materials and methods
Study population

Actotal of 53 consecutive LP patients who were followed up in
our dermatology department and 57 healthy controls were enrolled
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in this single-center, prospective, case-control study between the
January 2022 and September 2022. Patients who met the diagnostic
criteria of LP established by the World Health Organization were
included. Patients were examined by an experienced physician,
involving in all parts of the body including skin, nails, and scalp.
Healthy controls were randomly selected from the dermatology
and cardiology department who had been admitted with nonspe-
cific complaints and had no other disease. Hypertension, severe
renal and hepatic failure, cardiovascular and cerebrovascular dis-
ease, malignancy and other inflammatory, rheumatic and connec-
tive tissue diseases were excluded from the study. Patients under
the treatment with immunosuppressive therapy, systemic steroid
therapy, anti-lipid, antihypertensive, antiplatelet, and anticoagu-
lant treatments were also excluded from the study. The study was
designed and conducted with the approval of the local ethics re-
view committee and in accordance with the Declaration of Hel-
sinki. Informed consent forms were obtained from both, patients
and control groups.

Clinical and laboratory data

After physical examination of the patients and controls, bra-
chial systolic and diastolic blood pressures were measured with
a standard sphygmomanometer. Body mass index was calculated
from the anthropometric measurements. Duration of the disease,
history of smoking, and the existence of diabetes mellitus were
recorded. Routine biochemistry, complete blood count, C-reactive
protein, lipid parameters, and fibrinogen were recorded during
admission after 12-hour overnight fasting. Total cholesterol, TG,
and HDL were measured by an auto-analyzer. LDL cholesterol
was calculated by the Friedewald formula. The albumin concen-
tration and fibrinogen levels were measured from blood samples
at the same time. The NLR was defined as the ratio of neutrophil
to lymphocyte count; PLR was defined as the ratio of neutrophil
to lymphocyte count; the FAR was defined as the ratio of fibrino-
gen to albumin level.

Echocardiographic evaluation and epicardial adipose tissue
measurement

Transthoracic echocardiography was performed in both, pa-
tients and controls in the left lateral decubital position, with a
VIVID S60 (General Electric, Horton, Norway) with a 3 MHz
transducer, by an experienced cardiologist who was blinded to the
clinical data. EFT thickness was measured on the right ventricle
from the parasternal long-axis view, apical 4 chamber view, and
subcostal view at the end-diastole for three cardiac cycles. EFT
was identified as an echo-free space in the pericardial layers on
the 2-dimensional echocardiography.

Statistical analysis

Statistical analysis was performed by using the 20.0 SPSS
for Windows (SPSS Inc., Chicago, Illinois, USA). Categorical
variables are presented as counts and percentages. Continuous
variables were evaluated for normal distribution using the Kol-
mogorov-Smirnov test and presented as mean + standard deviation
or median with interquartile range. To assess the differentiation

between the groups, Students’t-test was used for normally distribu-
ted variables, the Mann-Whitney U test for non-normally distribu-
ted variables, and the chi-square test for categorical variables.
Pearson correlation test was used for correlation analysis between
FAR, EFT, and other variables. Receiver operating characteristics
(ROC) were generated to determine cut-off values of EFT, and
FAR for the LP. In addition, univariate and multivariate binary
regression analyses were used to define independent predictors of
LP. Variables with a p-value less than 0.10 in univariate analysis
were included in the multivariate analysis. A p-value less than 0.5
was accepted as statistically significant.

Results

Actotal of 53 LP patients and 57 healthy controls were enrolled
in the study. The baseline demographic, clinical, and laboratory
characteristics of the patient and control group are summarized in
Table 1. LP patients were older, as well as had higher fibrinogen,
FAR, NLR, PLR, and EFT values (p < 0.05, for all). The mean

Tab. 1. Baseline demographic, clinical and laboratory characteristics
of patient and control group.

. LP patients Control group

Variables (n=53) (n=57) p

Age (year) 43.0+13.1 37.749.8 0.018
Male (n, %) 36 (32.7) 33(30.0) 0.277
BMI (kg/m?) 29.2+5.8 27.4+5.0 0.091
SBP (mmHg) 119.9+14.3 119.0£16.9 0.773
DBP (mmHg) 74.2+10.1 75.1£13.2 0.711
DM (n, %) 4(3.6) 5(4.5) 0.815
Smoking (n, %) 21 (19.1) 18 (16.4) 0.428
HPL (n, %) 3(2.7) 4(3.6) 0.770
Duration of LP (month) 21.9+8.2 0 -

Multiple region (n, %) 30(56.3) 0 -

LDL (mg/dL) 97.3+27.9 94.7+30.1 0.649
HDL (mg/dL) 41.6£10.5 43.9+8.9 0.208
TG (mg/dL) 126.7 (113.0-265.5)  130.0(89.5-271.5) 0.191
Creatinine (mg/dL) 0.78+0.16 0.79+0.17 0.854
Glucose (mg/dL) 110.5+41.3 99.6+13.3 0.276
Hgb (g/dL) 14.3£2.0 14.242.1 0.838
Neutrophil (10°/pL) 4.73+1.4 429+1.2 0.092
Lymphocyte (10°/uL) 2.67+0.6 2.66+0.6 0.822
Platelet (103/uL) 280+70 265+66 0.201
MPV (fL) 10.01+0.7 9.8+0.9 0.088
CRP (mg/L) 1.97 (0.91-4.24) 1.33(0.77-2.11)  0.126
Fibrinogen (g/L) 3.1540.65 2.69+0.60 0.001
Albumin (g/L) 4.57+0.35 4.53+0.26 0.501
FAR 0.69+0.16 0.59+0.14 0.001
NLR 1.86+0.57 1.65+0.46 0.001
PLR 115.2+£31.7 102.6+24.8 0.022
EFT, PLAX (mm) 0.69+0.21 0.61+0.14 0.021
EFT, A4C (mm) 0.67+0.23 0.55+0.13 0.002
EFT, subcostal (mm) 0.65+0.14 0.54+0.11 0.031
EFT, mean (mm) 0.67+0.18 0.57+0.11 0.007

LP = lichen planus; BMI = body mass index; SBP = systolic blood pressure; DBP
= diastolic blood pressure; DM = diabetes mellitus; LDL = low-density lipoprotein;
HDL = high-density lipoprotein; TG = triglyceride; Hgb = haemoglobin; MPV =
mean platelet volume; CRP = C-reactive protein; FAR = fibrinogen to albumin ratio;
CAR = CRP to albumin ratio; NLR = neutrophil to lymphocyte ratio; PLR = platelet
to lymphocyte ratio; EFT = epicardial fatty tissue; PLAX = parasternal long axis;
A4C = apical 4-chamber. Bold fonts indicate a p <0.05
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duration of the LP disease was 21.9 + 8.2 months, and most of the
patients had cutaneous LP. Multiple regional involvements were
present in 30 (56.3 %) patients. EFT was positively correlated with
FAR (r=10.306, p=0.001), NLR (r=0.240, p=0.011), and PLR
(r=10.297, p = 0.002). Other positively correlated parameters are
presented in Table 2.

ROC analysis indicated that a cut-oft value of 0.60 for FAR
could predict LP with a sensitivity of 83 % and a specificity of
44 % (AUC: 0.675, 95% CI: 0.574-0.775, p = 0.002); a cut-off
value of 0.65 for NLR could predict LP with a sensitivity of 80 %
and a specificity of 46 % (AUC: 0.655, 95% CI: 0.554-0.757, p
=0.005); a cut-off value of 0.46 for EFT could predict LP with a
sensitivity of 79 % and a specificity of 54 % (AUC: 0.718, 95%
CI: 0.623-0.813, p < 0.001) (Fig. 1, Tab. 3).

Univariate and multivariate binary logistic regression analyses
were performed to investigate independent predictors of LP in the
study population (Tab. 4). In the multivariate regression analysis
NLR, FAR, and EFT (mean) were found to be independent pre-
dictors of LP (Tab. 4).

Tab. 2. Correlation analysis of EFT and other parameters.

r P
FAR 0.306 0.001
Fibrinogen 0.212 0.026
Age 0.292 0.002
Duration of LP 0.341 <0.001
Neutrophil 0.203 0.033
NLR 0.240 0.011
PLR 0.297 0.002

EFT = epicardial fatty tissue; FAR = fibrinogen to albumin ratio; LP = lichen planus;
NLR = neutrophil to lymphocyte ratio; PLR = platelet to lymphocyte ratio. Bold fonts
indicate a P value lower than 0.05

Tab. 3. Cut-off, sensitivity, and specificity values of FAR, NLR, and EFT in receiver operating

characteristic (ROC) curve analysis to identify LP.

Discussion

The main purpose of the present study was to investigate the
predictive value of EFT in LP patients by evaluating it together
with FAR, NLR, and PLR. We found that EFT thickness was in-
creased and FAR, NLR, and PLR values were higher in LP patients
compared to controls. Additionally, FAR, NLR, and PLR had a
significant positive correlation with EFT. In the ROC analysis,
FAR, NLR and EFT had a good sensitivity value in predicting LP
disease and they were independent predictors of LP in multivari-
ate regression analysis.

LP is a chronic immune-mediated inflammatory disease that
affects the skin, mucous membranes, genitalia, and appendages
(17). T-cell-mediated inflammatory tissue reaction results in a cy-
totoxic reaction against epithelial basal cells (18). Upregulation of
intercellular adhesion molecule-1 (ICAM-1) and T helper immune
response which is associated with cytokines such as interferon-y,
tumor necrosis factor-o (TNF-ay), interleukin (IL)-1, IL-6, IL-8, IL-
22 are related with the pathogenesis of LP (19, 20). Matrix metal-
loproteinase upregulation, pro-inflammatory mediators, proteases
of mast cells, and toll-like receptors are other factors that have been
proposed as contributors to LP (18, 21). It was shown in the previ-
ous studies that cardiovascular risk factors such as dyslipidemia,
diabetes mellitus, and increased oxidative stress were associated
with LP (3, 4, 22). Chronic inflammation, endothelial dysfunction,
and increased oxidative stress are major mechanisms that play role
in cardiovascular events including atherosclerosis, hypertension,
insulin resistance, dyslipidemia, and arrhythmias (23).

EFT exhibits embryological and morphological similarities
with visceral fat and is mainly located on the right ventricle sur-
face and anterior wall of the left ventricle (7). Histological analy-
sis of EFT reveals abundant and smaller
adipocyte stromal cells, and a large amount
of resident inflammatory cells such as lym-
phocytes, macrophages, and mast cells (5).

It also serves as paracrine/endocrine or-

AUC (95% CI) Cut-off  Sensitivity (%)  Specificity (%) p . o
FAR 0.675(0.574-0.775)  0.60 83 44 0.002 gan with a key role in lipid and glucose
NLR 0.655 (0.554-0.757) 0.65 80 46 0.005 homeostasis. It affects pro-inflammatory
EFT (mean)  0.718 (0.623-0.813) 0.46 79 54 <0.001 cascades through the release of adipocyto-

FAR = fibrinogen to albumin ratio; NLR = neutrophil to lymphocyte ratio; EFT = epicardial fatty tissue; LP =
lichen planus; AUC = area under curve; CI = confidence intervals. Bold fonts indicate a p < 0.05

Tab. 4. The predictors of LP in binary logistic regression analysis.

kine (5). Pathological stressful conditions
(obesity, insulin resistance, diabetes, and
vascular damage may promote the shift of
EFT towards a pro-inflammatory and pro-
fibrotic phenotype. Impressive changes in

Variables Unadjusted OR (95% CI) p Adjusted OR (95% CI) p EFT finally lead to inflammation by secret-
Age 1.04 (1.006-1.078) 0.022 1.02 (0.973-1.061) 0.470 ing hormones, inflammatory cytokines, and
I]?IMI il 188 E?gggfi (1)33 882; 18?) Egg;;}égg 82§§ chemokines such as monocyte chemotactic
eutrophi . .000-1. . . .999-1. . .

NLR 3.75 (1.620-8.709) 0.002 433 (1.358-13.805) 0.013 protein-1 (MCP-1), IL-1p, IL-6, TNF-a, and
PLR 1.01 (1.002-1.031) 0.026 1.01 (0.986-1.024) 0.597 plasminogen activator inhibitor-1 (PAI-1)
CRP 1.18 (1.003-1.407) 0.047 0.96 (0.772-1.206) 0.755 (5). In our study, we investigated whether
Fibrinogen 3.33 (1.674-6.639) 0.001 0.031 (0.000-31.346) 0.188 there is an increase in EFT thickness, which
FAR 76.81 (4.487-1217.17) 0.002  15.83(1.155-217.166)  0.039 L o N
EFT mean 84.05 (5.026-1405.615) 0002  27.65(0.888-861.773)  0.038 is an inflammatory indicator of cardiovas

LP =lichen planus; BMI = body mass index; NLR = neutrophil to lymphocyte ratio; PLR = platelet to lymphocyte
ratio; CRP = C-reactive protein; FAR = fibrinogen to albumin ratio; EFT = epicardial fatty tissue

Bold fonts indicate a p < 0.05
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cular disease, in LP, which is an inflamma-
tory disease. We found only one important
study that investigated this before (12). In
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Fig. 1. ROC analysis of NLR, FAR and EFT.

our study, we found that EFT thickness was increased in LP pa-
tients, which was consistent with that study.

Noninvasive, simple, inexpensive inflammatory parameters
calculated from the complete blood test, NLR, and PLR are widely
used and have been evaluated for diagnosis and follow-up of in-
flammatory diseases such as LP, psoriasis, and Behget’s disease.
There are studies showing that NLR and PLR are higher in LP
patients compared with healthy controls. In a study comparing
LP patients with healthy controls, it was observed that NLR was
higher in LP patients and EFT thickness was also increased. Simi-
lar results were obtained in our study as well.

Fibrinogen is a serum glycoprotein and plays a role in the
regulation of macrophage adhesion (by stimulating IL-1f and
TNF-a), activation of cytokine/chemokine production, stimulation
of smooth muscle proliferation, enhancing the release of endo-
thelial cell growth factors, indicating the role as an inflammatory
marker (24). Furthermore, it is important for the aggregation of
thrombocytes (25). Accumulating studies have proposed a com-
bining indicator FAR that can reflect the state of inflammation and
demonstrated that it is an important prognostic predictor in vari-
ous cancers (26, 27), coronary artery disease, contrast-induced ne-
phropathy, and retinal vein occlusion (28-30). In the literature, no
data are currently available regarding FAR levels and LP disease.
And, no study has compared the diagnostic values of inflammatory
markers with each other and EFT in LP patients. We investigated
the association between LP and FAR together with other inflam-
mation parameters NLR, and PLR. We have demonstrated for the
first time that FAR, NLR and EFT were independent predictors
of LP. Additionally, we showed a significant relationship between
these parameters and EFT.

There are several limitations of our study. Firstly, our study
was single center with a limited number of participants, and a
cross-sectional study. Secondly, consecutive measurements of
inflammatory parameters were not evaluated. It would be better
to compare inflammatory parameters in terms of long-term ef-
fects in LP patients and to compare the values before and after
the treatment of LP disease. Thirdly, EFT thickness on the right
ventricular free wall does not show the total amount of epicardial
adiposity. Additionally, further investigations with larger popula-
tions might be necessary to clarify threshold values of FAR, NLR,
PLR, and EFT thickness.

Conclusion

High levels of FAR, NLR, and PLR with an increased EFT
thickness can support the inflammatory process in LP disease. In-
crease in FAR, NLR and PLR were related to an increase in EFT
in our study. Our study showed that FAR, NLR and EFT can be
used for predicting inflammatory status in LP. We think, it is im-
portant to understand the relationship between FAR, NLR, PLR,
and EFT in LP patients, so that physicians can be able to instantly
quantitatively evaluate clinical follow-up and inflammation in LP
patients admitted to outpatient clinics.
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