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Abstract

Background: Lichen planus is an idiopathic and chronic inflammatory disease that affects the skin and
the mucous membranes, and has been associated with an increased risk for cardiovascular diseases.
Hyperhomocysteinemia has been regarded as a risk factor for atherosclerosis and cardiovascular diseases.
Increased plasma fibrinogen levels are also associated with increased risk of myocardial infarction.
Objective: The main aim of this study is the evaluation of common carotid artery mean intima media
wall thickness, serum fibrinogen and homocysteine levels in patients with lichen planus.

Methods: Forty-three patients with lichen planus and 43 age, gender and body mass index (BMI) matched
healthy controls (from general population without the disease) were included in this study.

Results: Compared to the healthy controls, patients had statistically significant greater mean intima
media wall thickness of the common carotid artery. Moreover, a positive correlation was observed between
lichen planus and increased serum homocysteine and c-reactive protein levels.

Limitations: The main limitation of this study is the small sample size due to the time limitation and
financial constraints.

Conclusion: Early diagnosis of atherosclerosis in patients with lichen planus might afford better
prophylaxis, including weight control and/or lipid profile monitoring. Measurement of the mean intima media
wall thickness of the common carotid artery by duplex high-resolution B-mode ultrasound scanning could
be beneficial as a valuable method for early diagnosis of atherosclerosis in lichen planus.
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Introduction

Lichen planus is an idiopathic inflammatory skin condition,
characterized by itchy, small, polygonal, flat-topped pink or
purple lesions on the arms and legs. Other parts of the body
may also be involved, including the mouth, nails, scalp,
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vulva, vagina and penis. Involvement of the scalp can result
in hair loss, sometimes permanent.
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Although its etiology remains unknown, it is believed that
lichen planus represents a T-cell-mediated inflammatory
disorder. Psoriasis is associated with an increased risk
of cardiovascular diseases, metabolic syndrome and
dyslipidemia. Being similar to psoriasis, it is possible that
lichen planus may also be associated with such a risk, as a
result of chronic inflammatory disease.'”

Homocysteine is an amino acid in the body and an essential
amino acid present in foods regularly consumed within the
diet.* Hyperhomocysteinemia has been regarded a risk factor
for atherosclerosis and cardiovascular diseases.® It has been
seen as an independent risk factor for cardiovascular disease
in adults.®’ An increase of 5 wmol/L of homocysteine in serum
was associated with a significant increased risk of ischemic
heart disease, thromboembolism and stroke. A small number
of studies have shown that homocysteine was increased in
patients with lichen planus.®®

Fibrinogen is a circulating glycoprotein involved in
wound-healing, thrombosis, platelet aggregation and
inflammation which also plays a role in cell adhesion,
vasoconstriction and chemotactic activity.!” Increased
plasma fibrinogen levels are also associated with increased
risk of myocardial infarction, stroke and vascular
mortality.!" Increasing evidence from epidemiological
studies suggests that elevated plasma fibrinogen levels
may promote a prothrombotic or hypercoagulable state
and are associated with an increased risk of cardiovascular
disorders. '

Subclinical atherosclerosis in lichen planus

Past studies performed by high-resolution B-mode ultrasound
imaging indicate that the increase in intima-media wall
thickness of common carotid arteries may be associated with
higher prevalence of coronary heart disease. Therefore, an
increased intima-media wall thickness can be considered as
an indicator of generalized atherosclerosis.*!?

In this study, we evaluated the potential association between
subclinical atherosclerosis and lichen planus. We measured
mean intima-media wall thickness of common carotid artery
and serum fibrinogen and homocysteine in patients with
lichen planus and compared them with those in sex- and
age-matched controls.

Methods

A total of 43 consecutive patients with lichen planus
presenting to dermatology clinic completed study
examinations and follow-up; 43 age, gender and body mass
index-matched controls were also included in this study. The
controls were selected amongst companions of patients with
cosmetic problems who were attending the dermatology
clinic, and without any known dermatologic disease. The
matching algorithm for age is as follows: the frequency of
controls in each 5-year interval equalizes to the number of
patients on it. In addition, the total P value for age is 0.26
[reported in Table 1] which is not statistically significant.
Participants were =18 years. The diagnosis of lichen
planus was based on clinical findings and confirmed by
biopsy. Participants were recruited from Shohada-e-Tajrish
Hospital of Shahid Beheshti University of Medical Sciences,

Table 1: Demographics and clinical characteristics of patients with lichen planus and healthy controls (who did not have lipid
profile abnormality)

Characteristic Patients with lichen planus (n=43) Healthy controls (n=43) P*
Gender, n (%)

Women 23 (53.5) 23 (53.5) 1.00

Men 20 (46.5) 20 (46.5)
Age (years)

Mean+=SD 46.70+13.71 43.49+12.35 0.26

Median (range) 48 (17-75) 44 (20-68)
BMI 27.14+3.05 26.78+3.72 0.62
Abdominal circumference, cm 97.21+£9.05 90.79+8.15 <0.001
Diastolic blood pressure, mmHg

Median (range); IQR 80 (70-110); 80-90 70 (60-115); 70-80 <0.001
Systolic blood pressure, mmHg

Median (range); IQR 130 (90-150); 110-140 110 (90-140); 110-120 <0.001
Duration of disease, month 18 (2-204), 6-48 -
Site of lichen planus, n (%)

Skin 33 (76.7) -

Mucous membranes 17 (39.5) -

Scalp 14 (32.6) -
Smoking habit 6 (13.9) 2 (4.6) 0.26
Positive family history of CVD 4 (9.3) 2 (4.6) 0.68

Values are expressed as mean+SD, unless otherwise noted. BMI: Body mass index (calculated as weight in kilograms divided by the square of the height in
meters); IQR: Interquartile range (25"-75" percentiles); CVD: Cardiovascular disease; SD: Standard deviation; *P < 0.05 - statistically significant
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Tehran, Iran, between January 2014 and January 2015. The
institutional ethics committee approved the study protocol
which was formulated as per the Declaration of Helsinki. The
inclusion criteria were the presence of lichen planus affecting
the skin or mucosa and the participants signing an informed
consent before participation. The exclusion criteria were as
follows:

Patients with: lichenoid drug eruption, receiving lichen
planus treatment such as systemic corticosteroids, retinoids
or methotrexate, pregnancy, collagen vascular disease,
hypothyroidism, malignancy, systemic or hormonal drug
intake during the previous 6 months, eating disorders,
neurologic diseases, polycystic ovary syndrome and other
gynecologic diseases, a serum creatinine level >1.5 mg/dL
and hypercoagulability states.

Clinical and laboratory measurements

Height and weight were measured. Body mass index
was calculated using the following formula: weight (kg)/
height (m?). Abdominal circumference and systolic and
diastolic blood pressures were measured after a 10-min rest.

Serum total cholesterol, triglycerides, high-density
lipoprotein, low-density lipoprotein, fasting blood glucose,
high-sensitivity c-reactive protein and homocysteine and
fibrinogen levels were studied in samples drawn between 8§
and 9 a.m., after a 12-h fasting period.

Data was gathered on smoking, alcohol consumption
and personal or family history of cardiovascular disease.
The presence of metabolic syndrome was determined
according to adult treatment plan-III criteria if three
or more of the five following criteria were present:'
abdominal circumference >102 cm in men and >88 cm in
women; hypertriglyceridemia >150 mg/dL, high-density
lipoprotein cholesterol >40 mg/dL in men and >50 mg/dL
in women, blood pressure >130/85 mm Hg or glucose
levels >110 mg/dL. The presence of dyslipidemia was
defined by the followingparameters: triglycerides>150mg/
dL, total cholesterol >200 mg/dL and low-density
lipoprotein cholesterol >130 mg/dL.

Serum homocysteine and fibrinogen levels were studied by
enzyme-linked immunosorbent assay technique.

Ultrasound measurement of the mean intima-media wall thickness
of common carotid artery

An ultrasound specialist scanned the right common carotid
artery. Patients were lying in a supine position during
examination, and common carotid arteries were scanned
longitudinally. A magnified image was recorded from the angle
showing the greatest distance between the interface of lumen—
intima and media—adventitia. From this offline image, at least
three measurements of the common carotid artery wall were
taken approximately 10 mm proximal to the bifurcation (the

Subclinical atherosclerosis in lichen planus

arterial segment 1 cm proximal to the carotid bulb) to derive
mean intima-media wall thickness of common carotid artery.
Ultrasound scanning was performed using carotid duplex
high-resolution B-mode equipment (Ultrasound, Diagnostic,
Samsung Medison, Sonoace X8, Gyeonggi-do, South Korea)
with a 12-MHz linear-array transducer (axial resolution of at
least 0.3 mm). The final intima-media wall thickness value
represents an average of the intima-media wall thickness
results from three different points on the right side. Plaque
was assumed as a localized thickening >1.2 mm that did not
uniformly involve the whole artery. A carotid intima-media
wall thickness value >0.8 mm was also considered as an
index of subclinical atherosclerosis. The reproducibility of
intima-media wall thickness and plaque detection has been
well documented.'> To measure the cross-sectional diameter
of common carotid arteries, the ultrasound specialist
calculated the intima—intima distance between two sides of
the artery in the recorded image.

Statistical methods

Continuous variables are expressed as mean * standard
deviation or as medians with total and interquartile
ranges (25" to 75% percentiles). Categorical data were
reported as numbers (percentages). Shapiro—Wilk’s I¥-test
was used to examine the normality assumption of continuous
variables.

Chi-square test and Fisher’s exact test, wherever appropriate,
were performed for data analysis. Mann—Whitney U-test
was used for comparison between serum triglycerides, total
cholesterol, low-density lipoprotein cholesterol, high-density
lipoprotein cholesterol, low-density lipoprotein/high-density
lipoprotein ratio, fasting blood glucose, c-reactive protein,
homocysteine and fibrinogen levels and mean intima-media
wall thickness of common carotid artery of the two groups.

Spearman’s correlation test was used to assess the association
between mean intima-media wall thickness and other
continuous variables.

Statistical analyses were performed using the statistical
software JMP, version 7 (SAS Institute Inc., Cary, NC, USA;
1989-2007). P values < 0.05 were considered statistically
significant. All tests were two-sided.

Results

A total of 43 patients with lichen planus and 43 healthy
control subjects (who do not have lichen planus) matched
for age, gender and body mass index were recruited in this
study. The demographics and baseline clinical characteristics
of the two groups are summarized in Table 1. The two
groups did not differ significantly on age, gender, body mass
index, positive family history of cardiovascular disease and
self-reported smoking habits [Table 1]. The severity in all
lichen planus subtypes constitutes a wide range from limited
to generalized involvement; from early stage of limited
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Table 2: Laboratory findings and mean intima-media wall thickness of common carotid artery of patients with lichen planus and
healthy controls (who did not have lipid profile abnormality)

Characteristic Patients with lichen planus (n=43) Healthy controls (n=43) OR (95% CI) P*
TG, mg/dL 183 (60-552); 146-211 99 (50-156); 88-114 1.06 (1.03-1.08) <0.001
Total cholesterol mg/dL 210 (129-259); 182-241 176 (112-268); 159-186 1.03 (1.01-1.05) <0.001
LDLc, mg/dL 136 (62-189); 107-154 96 (55-173); 85-107 1.04 (1.02-1.06) <0.001
HDLc, mg/dL 45 (33-65); 42-52 54 (36-74); 49-58 0.88 (0.82-0.94) <0.001
LDL/HDL ratio 2.79 (1-4.40); 2.26-3.45 1.80 (0.90-3.04); 1.57-2.08 1.27 (1.14-1.41)** <0.001
FBS, mg/dL 106 (78-193); 96-116 88 (76-113); 85-96 1.13 (1.07-1.19) <0.001
CRP, mg/dL 1.8 (0.01-22.3); 1-3.8 1 (0.01-10.7); 0.1-2.5 1.20 (1.00-1.44) 0.02
Homocystein, pm/L 11.1 (5.6-18.5); 10-12.3 10 (5.7-18.1); 9.5-11 1.17 (1.06-1.41) 0.02
Fibrinogen, mg/dL 303 (242-383); 285-323 303 (230-400); 285-313 1.00 (0.99-1.02) 0.67
Metabolic syndrome, n (%)* 22 (51.2) 11 (25.3) 3.05 (1.23-7.57) <0.001
Dyslipidemia, 1 (%) 35 (81.4) 6 (13.9) 26.98 (8.50-85.63) <0.001
MIMT-CCA, mm 0.66 (0.37-2.7); 0.54-0.95 0.54 (0.4-1.05); 0.47-0.61 1.53 (1.15-2.03)** <0.001
Carotid plaques, n (%) 7 (16.3) 0 Not computed 0.01

TG: Triglycerides; LDL: Low-density lipoprotein; HDL: High-density lipoprotein; FBS: Fasting blood sugar; CRP: C-reactive protein; MIMT-CCA: Mean intima-media
wall thickness of common carotid artery; OR: Odds ratio; Cl: Confidence interval; IQR: Interquartile range (25th-75th percentiles); ATP-III: Adult treatment plan-IlI.
Values are expressed as median (range); IQR, unless otherwise noted. *P < 0.05 - statistically significant. Mann-Whitney U-test is used for comparison between
serum TG, total cholesterol, LDL, HDL, LDL/HDL ratio, FBS and CRP, fbrinogen and homocystein levels and MIMT-CCA of the two groups. Fisher’s exact test was
applied for comparison of carotid plaques, metabolic syndrome and dyslipidemia between the two groups. **OR (95% Cl) is calculated for 0.1 unit increase in the
parameters. *Diagnosis of metabolic syndrome is made according to ATP-llI criteria
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Figure 1: Box plot of serum c-reactive protein (mg/dL) concentrations in
patients with lichen planus and healthy controls. Middle point: median; box:
interquartile range (25-75 percentiles); whisker: range (excluding outliers).
The median, interquartile box and whisker range of patients are greater than
their equivalents in controls. As a result, there is a statistically significant
difference between the two groups in terms of serum c-reactive protein level
and considering the confidence interval of this marker in the patients’ group
is significantly higher

inflammation to cicatricial follicular involvement and from
reticular non-erosive type to ulcerative mucosal involvement.
The analysis of the association between different subtypes
and severity of lichen planus with parameters of this study
was not performed due to the small sample size.

The median abdominal circumference and diastolic
and systolic blood pressures were significantly higher
in patients with lichen planus in comparison to control
individuals [Table 1]. Laboratory findings and mean
intima-media wall thickness of common carotid artery of the
two groups are presented in Table 2. Patients had significantly
higher serum triglycerides, total cholesterol, low-density

lipoprotein, high-density lipoprotein, low-density lipoprotein/
high-density lipoprotein ratio and fasting blood glucose level
as compared to controls [Table 2].

In all, 22 patients with lichen planus (51.2%) and 11
controls (25.6%) had metabolic syndrome. This condition
was significantly more frequent in patients than in
controls (P < 0.001). In addition, dyslipidemia was
observed in 35 patients with lichen planus (81.4%) and 6
controls (13.9%), the difference between the two groups
being significant (P < 0. 001).

Compared with controls, patients had significantly higher
serum levels of c-reactive protein [Figure 1, Table 2] and
homocysteine [both P = 0.02, Table 2]. However, the two
groups did not differ significantly in median serum level of
fibrinogen [P = 0.67, Table 2].

The median serum c-reactive protein level was significantly
higher in patients with dyslipidemia than in patients without
dyslipidemia [P = 0.01 and Table 3]. However, there was
no significant difference in median serum homocysteine
and fibrinogen levels of patients with and without
dyslipidemia [P = 0.86 and P = 0.91, respectively; Table 3].

No significant difference was found in median serum
c-reactive protein and homocysteine and fibrinogen levels
of patients with and without metabolic syndrome [P = 0.24,
P=0.87 and P = 0.40, respectively; Table 3].

Intima-media wall thickness

Patients had significantly greater mean intima-media
wall thickness of common carotid artery as compared to
controls [P < 0.001, Table 2 and Figure 2].
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Table 3: Serum levels of c-reactive protein, homocysteine and fibrinogen according to metabolic syndrome and dyslipidemia
status in patients with lichen planus

Serum levels Patients with metabolic syndrome* (n=22) Patients without metabolic syndrome?* (n=21) P*

CRP, mg/dL 2.15 (0.01-11.5); 1-4.72 1.2 (0.01-22.3); 0.3-3 0.24
Homocysteine, pm/L 11.15 (5.6-15.3); 8.98-12.1 11 (7.2-18.5); 10.05-12.6 0.87
Fibrinogen, mg/dL 303 (255-383); 285-308 303 (242-372); 285-323 0.40
MIMT-CCA, mm 0.8 (0.45-2.7); 0.59-1.14 0.59 (0.37-1.1); 0.48-0.71 0.02
Serum levels Patients with dyslipidemia (n=35) Patients without dyslipidemia (n=8) P*

CRP, mg/dL 2.5(0.01-22.3); 1-4.4 0.75 (0.01-2.3); 0.03-1.15 0.01
Homocysteine, pm/L 11.1 (5.6-18.5); 9.9-12.4 10.7 (9.9-16.6); 10.02-12.05 0.86
Fibrinogen, mg/dL 303 (242-383); 285-323 303 (242-333); 277.5-310.5 0.91
MIMT-CCA, mm 0.74 (0.45-2.7); 0.57-0.99 0.45 (0.37-0.67); 0.45-0.60 0.001

IQR: Interquartile range (25"-75" percentiles); CRP: C-reactive protein; MIMT-CCA: Mean intima-media wall thickness of common carotid artery; ATP-III: Adult
treatment plan-Ill. Values are expressed as median (range); IQR, unless otherwise noted. *P < 0.05 - statistically significant. Mann-Whitney U-test is used for
comparison between serum CRP, fbrinogen and homocystein levels of the two groups. #*Diagnosis of metabolic syndrome is made according to ATP-III criteria™
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Figure 2: Mean intima-media wall thickness of common carotid artery in
patients with lichen planus and healthy controls. Middle point: median;
box: interquartile range (25-75 percentiles); whisker: range (excluding
outliers). The median, interquartile box and whisker range of patients are
greater than their equivalents in controls. As a result, there is a statistically
significant difference between the two groups in terms of mean intima-media
wall thickness of common carotid artery and the confidence interval of this
marker in the patients’ group is significantly higher

The median mean intima-media wall thickness of common
carotid artery was significantly higher in patients with
lichen planus with metabolic syndrome in comparison
to patients without metabolic syndrome [P = 0.02 and
Table 3].

In addition, the median mean intima-media wall thickness of
common carotid artery was significantly higher in patients
with lichen planus with dyslipidemia compared with that of
patients without dyslipidemia [P = 0.001 and Table 3].

According to the results of covariance analysis, there was
no significant difference in the mean intima-media wall
thickness of common carotid artery of the two groups after
adjusting for age, systolic blood pressure and fasting blood
glucose levels of subjects (P = 0.19).

Fifteen patients with lichen planus (34.9%) and three
controls (7%) had subclinical atherosclerosis (mean
intima-media  wall thickness of common carotid

artery =0.8 mm), representing a significant difference
between the two groups (P = 0.002).

Correlation between serum c-reactive protein, homocysteine and
fibrinogen levels in patients with lichen planus

A positive correlation was observed between
serum homocysteine and serum c-reactive protein
levels (r = 0.31, P = 0.046). However, no significant
association was observed between serum c-reactive
protein and homocysteine levels with serum fibrinogen
levels in patients (r=0.18, P=0.26 and »=0.04, P=0.78,
respectively).

Discussion

Lichen planus is a chronic inflammatory mucocutaneous
disease of unknown etiology and may be caused by a
cell-mediated immunological response. When inflammation
becomes chronic, the changes in lipid profile become sustained
and thereby augment the accumulation of cholesterol in cells
and formation of lipid foam cells which, in turn, produce
fatty streaks in the arterial walls. This increases the chance
of occurrence of atherosclerotic plaques, which may lead to
symptomatic cardiovascular disease in such patients.

Recent studies have documented dyslipidemia and increased
cardiovascular risk factors in patients with lichen palnus.'®
Previous reports showed that increased high-sensitivity
c-reactive protein, insulin resistance, dyslipidemia, obesity
and hypertension play an important role in the pathogenesis
of atherosclerosis and cardiovascular disease.'® Our results
showed that patients with lichen planus had a significantly
abnormal lipid profile, and a high association with obesity
and metabolic syndrome compared with controls, which was
consistent with previous studies.

Previously, significantly elevated serum homocysteine,
fibrinogen and high-sensitivity c-reactive protein have
been reported in patients with lichen planus.®® Our results
also showed that there was a significant increase in serum
high-sensitivity c-reactive protein and homocysteine levels
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in patients with lichen planus, but there was no significant
difference in fibrinogen levels between cases and controls.
Plasma fibrinogen is an important component of the
coagulation cascade, and elevated plasma fibrinogen levels
are associated with an increased risk of cardiovascular
disorders, including ischemic heart disease, stroke and other
thromboembolisms.'> Although some studies have shown a
relationship between elevated plasma fibrinogen levels and
lichen planus, our study did not throw up any such findings.’'¢

Homocysteine is known to have proatherogenic and
prothrombotic effects mediated through adverse effects on
platelet, endothelial and smooth muscle cell function.' It has
been demonstrated that homocysteine may have permissive
role in endothelial damage of coronary artery mediated by
increasing oxidative stress.”’ Similar to findings in previous
studies, serum levels of homocysteine were significantly
higher in patients than in controls in our study. Previous studies
mentioned that homocysteine is an independent predictor of
atherosclerotic events and of carotid intimal-media thickness
in hyperlipidemic subjects.?! However, our results showed that
homocysteine levels were not significantly associated with
increased intima-media wall thickness of common carotid
artery in either cases or controls. However, homocysteine
was increased in patients with lichen planus and could be a
predictor of cardiovascular disease.

Similar findings have been reported in other inflammatory
skin diseases such as psoriasis which show higher serum
levels of inflammatory cardiovascular indicators, metabolic
syndrome parameters and higher range of mean intima-media
wall thickness of common carotid artery.>?>%3

We found some previous studies that evaluated subclinical
atherosclerosis in patients with lichen planus and showed,
similar to this study, that mean intima-media wall thickness
of common carotid artery is significantly elevated in lichen
planus compared with the controls.?*?

Our cross-sectional single-center study has some notable
limitations. The main limitation is the small sample size,
which, in turn, makes it statistically infeasible to assess the
association between different subtypes of lichen planus,
severity and duration of disease and cardiovascular risk.
Future multicenter studies with a larger sample size are
needed to more definitively determine the associations
between lichen planus and atherosclerosis.

Finally, early diagnosis of atherosclerosis in patients with
lichen planus may afford better prophylaxis, including weight
control and/or lipid profile monitoring. Measurement of the
mean intima-media wall thickness of common carotid artery
by duplex high-resolution B-mode ultrasound scanning could
be beneficial as a valuable method for early diagnosis of
atherosclerosis in lichen planus.

Subclinical atherosclerosis in lichen planus
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