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platelet volume than the healthy controls (p < 0.05).  Conclu-

sions:  Serum endocan levels did not change significantly in 
patients with LP, and there were significant differences in 
haematological and biochemical parameters. 

 © 2016 S. Karger AG, Basel 

 Introduction 

 Lichen planus (LP) is a chronic inflammatory disease 
that affects the skin and mucous membranes  [1] . Al-
though its aetiology and pathogenesis are not fully under-
stood, LP is believed to be a T-cell-mediated inflam-
matory disease. The 6 Ps of LP are planar (flat-topped), 
purple, polygonal, pruritic, papules, and plaques. It is 
clinically characterized with violet-coloured, flat, polygo-
nal papules or plaques on the ankles, thighs, abdomen, 
and extremities  [2] .

  Inflammation can cause lipid metabolism disorders 
such as increases in low-density lipoprotein cholesterol 
and triglyceride levels, and decreases in high-density li-
poprotein cholesterol levels  [3] . It is a known fact that 
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 Abstract 

  Background and Objective:  The current study aimed to 
evaluate cardiovascular risk factors, haematological and bio-
chemical parameters, and serum endocan concentrations in 
lichen planus (LP) patients.  Methods:  This study was con-
ducted with 86 cases, including 43 LP patients and 43 healthy 
controls. Cardiovascular risk factors, haematological and 
biochemical parameters, and endocan levels were evaluat-
ed.  Results:  The serum endocan concentrations of LP pa-
tients were not significantly different from those of the 
healthy controls (p > 0.05). There were no significant differ-
ences in the serum endocan levels according to classification 
by cardiovascular risk factors and smoking history (p > 0.05). 
In the LP group, white blood cell count, platelet distribution 
width and monocyte count/high-density lipoprotein choles-
terol ratios were significantly higher when compared to the 
healthy controls (p < 0.05). The LP group had a lower mean 
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chronic inflammation, oxidative stress, and lipid disor-
ders cause an increase in the prevalence of cardiovascular 
disease  [3] . Chronic inflammation plays a crucial role in 
the development of cardiovascular risk factors. In LP, it is 
known that metabolic and cardiovascular risk factors can 
be seen more frequently due to chronic inflammation  [4] . 

  Endocan, previously called ESM-1, is a newly identi-
fied human endothelial cell-specific molecule. Endocan is 
expressed in the vascular endothelium, and its secretion 
is regulated by cytokines and growth factors  [5] . Endocan 
binds to human leucocytes through leucocyte function-
associated antigen (LFA)-1 and inhibits LFA-1/intercel-
lular adhesion molecule-1 interaction and LFA-1-me-
diated leucocyte functions. Experimental studies have 
shown that endocan has a key regulatory role for major 
processes in inflammatory disorders, such as cell adhe-
sion and tumour progression  [6] . A recent study suggests 
that endocan is a potential endothelial cell marker  [7] . 
Studies have shown that high endocan expression can be 
seen in lung cancer, uterine cancer, kidney cancer, liver 
cancer, brain glioblastoma, and breast cancer. A relation-
ship between tumour prognosis, metastasis, angiogene-
sis, and endocan expression has been demonstrated  [8] . 
Furthermore, serum endocan levels were reported to be 
higher in patients with acute coronary syndrome com-
pared to the control group. It was also reported that en-
docan can be a new marker that shows endothelial dys-
function  [9] . Additionally, in dermatological diseases 
such as Behçet’s disease and psoriasis, which are charac-
terized by systemic inflammation, serum endocan levels 
are reported to be high. Furthermore, a correlation be-
tween disease activity and serum endocan level was dem-
onstrated  [10, 11] .

  The pathogenesis of LP is unclear, but auto-antibodies 
and T lymphocytes are implicated in the pathogenesis. 
Activated T cells cause activation of cytokines and in-
flammatory cells, leading to the development of keratino-
cyte damage  [12] . Increased reactive oxygen species and 
lipid peroxides have been suggested to be important in 
the pathogenesis of LP  [13] . Studies showed that cardio-
vascular risk factors such as dyslipidaemia  [3] , diabetes 
mellitus  [2] , and increased oxidative stress  [14]  are re-
lated to LP. LP and many cardiovascular diseases (includ-
ing atherosclerosis, hypertension, insulin resistance, dys-
lipidaemia, and arrhythmias) have similar pathogenetic 
mechanisms including chronic inflammation, endothe-
lial dysfunction, and increased oxidative stress  [15] . The 
monocyte count/high-density lipoprotein cholesterol ra-
tio (MHR) is a marker of inflammation and oxidative 
stress, which has recently been studied in some cardio-

logical diseases  [16] . The neutrophil-to-lymphocyte ratio 
(NLR) and platelet-to-lymphocyte ratio (PLR) systemic 
inflammatory markers have recently been studied in der-
matological diseases such as psoriasis and psoriatic ar-
thritis, which are characterized by systemic inflammation 
 [17] . 

  It is a known fact that platelets play an important role 
in inflammatory reactions and immune responses. Mean 
platelet volume (MPV) and platelet distribution width 
(PDW) are known as platelet activation markers. Previ-
ous studies have shown that MPV and PDW values can 
change in some dermatological diseases  [18, 19] . 

  Although many studies have been conducted in order 
to understand the underlying mechanisms of LP, there 
are no clinical studies investigating the serum endocan 
levels in LP. Furthermore, there are no studies in the lit-
erature that investigate haematological and biochemical 
parameters such as MHR, NLR, PLR, MPV, and PDW in 
patients with LP. The aim of this study was to evaluate 
haematological and biochemical parameters including 
MHR, NLR, PLR, MPV, PDW values and serum endocan 
levels in patients with LP and to compare the results to 
those of healthy controls.

  Material and Methods 

 For further details, see the supplementary materials (for all on-
line suppl. material, see www.karger.com/doi/10.1159/000447587) 
( fig. 1 ).

  Results 

 The mean ages of patients with LP and the healthy con-
trols were 49.5 ± 15 and 41.8 ± 7.3 years, respectively. Of 
the 86 participants, 47 were female and 39 were male. 
Baseline characteristics of the patients and healthy con-
trols are shown in the online supplementary table 1.

  Serum endocan concentrations were 0.48 ± 0.227 ng/
ml in patients with LP and 0.423 ± 0.170 ng/ml in healthy 
controls. Although the patient group had high serum en-
docan levels, this difference was not statistically signifi-
cant (p > 0.05). 

  The correlations between serum endocan levels and 
other parameters were evaluated. The serum endocan 
level was only correlated with the body mass index (BMI). 
The correlation between serum endocan level and BMI is 
shown in the online supplementary figure 1.
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  We categorized the participants according to smoking 
history to investigate the effects of smoking on endocan 
levels as follows:
  1 Participants of healthy controls without smoking his-

tory
  2 LP patients with a history of smoking
  3 LP patients without a history of smoking

  The plasma endocan levels of these three groups were 
not significantly different (p > 0.05).

  Patients with LP were assessed according to the pres-
ence of cardiovascular risk factors including cigarette 
smoking, hypertension, hyperlipidaemia, and diabetes 
mellitus. The participants were grouped as below:
  1 LP patients with one or more cardovascular risk fac-

tors
  2 LP patients without any cardiovascular risk factors
  3 Control group without any cardiovascular risk factors

  The plasma endocan levels and white blood cell 
(WBC), NLR, and MHR values of these three groups were 
not significantly different (p > 0.05).

  However, there were significant differences between 
group 2 and 3 healthy controls, and patients without car-
diometabolic risk factors (p = 0.017) and healthy controls, 
and patients with cardiometabolic risk factors (p = 0.008) 
according to MPV values. Moreover there were no differ-
ences between patients without cardiometabolic risk fac-
tors and with cardiometabolic risk factors (p = 0.803) ac-
cording to MPV values.

  When we compared the PDW values, while there were 
differences between healthy controls and patients with-
out cardiometabolic risk factors (p = 0.012), there were 
no differences between other groups.

  Patient and control groups were significantly different 
from each other according to WBC, PDW and MPV val-
ues and MHR. The WBC and PDW levels were higher in 
the LP group than control group, respectively (p = 0.04 
and p = 0.003; online suppl. table 2). The MPV levels were 
lower in the LP group than control group (p = 0.001; on-
line suppl. table 2). The MHR levels were higher in the LP 
group than the control group (p = 0.026; online suppl. 
table 2). The box plots of these parameters according to 

Participants
(n = 86)

With one or more
cardiovascular risk factors

(n = 9)

Without
cardiovascular risk factors

(n = 34)

Non-smokers
(n = 34)Healthy controls

(n = 43)

Smokers
(n = 9)

With one or more
cardiovascular risk factors

(n = 24)

Without
cardiovascular risk factors

(n = 19)

Non-smokers
(n = 32)Patients with LP

(n = 43)

Smokers
(n = 11)

 Fig. 1. Flow chart of Materials and Meth-
ods. 
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groups are shown in online supplementary figures 2–5. 
The other biochemical parameters were not significantly 
different between two groups. The biochemical parame-
ters according to groups are shown in supplementary ta-
ble 2.

  The NLR of the patients with LP and healthy controls 
were 1.71 ± 0.59 and 1.88 ± 1.01, respectively (p > 0.05). 
The PLR of the patients with LP and healthy controls were 
115.01 ± 42.21 and 117.67 ± 35.63, respectively (p > 0.05).

  Discussion 

 In the current study, there was no significant differ-
ence for serum endocan levels between LP and healthy 
controls. On the other hand, there were significant differ-
ences in haematological and biochemical parameters. 
Significantly high levels of MHR, which is a marker of 
inflammation and oxidative stress, in the LP group were 
noteworthy.

  Some skin diseases have been associated with cardio-
vascular risk factors including alopecia areata and psoria-
sis  [20, 21] . A case-control study reported that LP was as-
sociated with dyslipidaemia; however, there were no data 
presented about lipid values, glucose levels, abdominal 
obesity, or blood pressure in patients or controls  [22] . 
Arias-Santiago et al.  [3]  reported a significantly higher 
prevalence of dyslipidaemia in patients with LP. LP and 
many cardiovascular diseases have similar pathogeneses, 
because chronic inflammation, endothelial dysfunction, 
and oxidative stress are common in the pathogenesis  [15] . 
Studies have shown that cardiovascular risk factors such 
as dyslipidaemia  [3] , diabetes mellitus  [2] , and increased 
oxidative stress  [14]  are related to LP. In the current study, 
the results showed that cardiovascular risk factors and 
smoking history did not affect the plasma endocan levels.

  Endocan is a dermatan sulphate proteoglycan weigh-
ing 50 kDa  [6] . Endocan is secreted by vascular endothe-
lial cells, the distal tubule of the kidney, and lung and 
bronchial submucosal glands  [23] . Endocan expression is 
regulated by cytokines and growth factors  [6] . It was 
shown that tumour necrosis factor-α and interleukin-1β 
induce endocan expression in vitro and interferon-γ in-
hibits tumour necrosis factor-α-induced endocan expres-
sion  [24] . In the presence of pro-angiogenic molecules 
such as vascular endothelial growth factors A and C, it 
was shown that endocan expression is strongly upregu-
lated  [25] . 

  One study detected that serum endocan levels in pa-
tients with psoriasis, which is a chronic inflammatory 

skin disease, was higher than in the control group. Fur-
thermore, a positive correlation was revealed between se-
rum endocan levels and disease activity and cardiovascu-
lar risk factors  [11] . Similarly, it was reported that serum 
endocan levels are high in Behçet’s disease when com-
pared to a control group, and serum endocan levels can 
be a marker for disease activity  [10] . On the other hand, 
in the current study, serum endocan levels were higher in 
LP patients when compared to healthy controls, but the 
difference was not statistically significant. 

  Obesity is a low-grade, systemic inflammatory disease. 
One study detected a relationship between obesity and 
inflammatory cytokines  [26] . Studies have shown that en-
docan has a key regulatory role in inflammatory diseases 
 [6] . A correlation between serum endocan levels and oth-
er parameters was evaluated in the current study, and a 
positive correlation was detected only between the serum 
endocan level and BMI. This positive correlation led us to 
believe that inflammatory processes secondary to weight 
gain might increase serum endocan levels.

  Platelets are discoid cells with a length of 1–2 μm and 
an average lifespan of 8–10 days  [27] . MPV and PDW are 
markers that show platelet function and activation  [18] . 
High MPV values refer to increased platelet production, 
and low MPV values refer to decreased platelet produc-
tion. One study reported that platelet and MPV values 
decreased after isotretinoin treatment in patients with 
acne vulgaris  [27] . In another study, MPV and PDW val-
ues were higher in patients with psoriasis, which is a 
chronic inflammatory skin disease similar to LP, when 
compared to a control group. Furthermore, it was report-
ed that MPV levels showed a positive correlation with 
disease activity and MPV levels decreased after psoriasis 
treatment  [18] . In the study of Safak et al.  [28] , MPV val-
ues of systemic lupus erythematosus patients in the active 
arthritis period were significantly lower than those of SLE 
patients in remission and a control group. On the other 
hand, the current study revealed that PDW levels were 
higher and MPV values were lower in the LP group com-
pared to the healthy controls.

  Recently, NLR and PLR have been accepted as inflam-
matory markers for cardiac and non-cardiac diseases 
 [29–31] . NLR and PLR values have been investigated in 
inflammatory dermatological diseases. In one study, NLR 
and PLR values were evaluated in psoriasis and psoriatic 
arthritis patients. That study reported that NLR and PLR 
values in psoriasis patients had a positive correlation with 
disease severity. The study furthermore demonstrated 
that NLR and PLR values in patients with psoriatic arthri-
tis were higher than those of patients with psoriasis. It was 
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reported that NLR and PLR values can be strong predic-
tors of psoriatic arthritis in patients with psoriasis  [17] . In 
the current study, there was no statistically significant dif-
ference for NLR and PLR values between patients with LP 
and the healthy controls.

  MHR is an inflammation marker that has been inves-
tigated, especially in cardiovascular diseases  [16] . Kanbay 
et al.  [32]  reported that increased MHR values in the fol-
low-up of patients with chronic renal failure can be an 
independent predictor of major cardiovascular diseases. 
The current study revealed that the MHR ratio in the LP 
group was higher than that of the healthy controls.

  Study Limitations 
 The main limitation of our study is the relatively small 

sample size. We excluded some diseases that may influ-
ence serum endocan levels; however, some diseases may 
be unrecognized in our study group. We used a single 
NLR, PLR and MHR for our analysis rather than a tem-
poral trend. Although we had excluded the patients who 
had any other history that could influence NLR, PLR and 
MHR, these markers can be altered by many other condi-
tions.

  Conclusion 

 As a result, serum endocan levels did not change in 
patients with LP in the current study; however, there was 
a positive correlation between the serum endocan level 
and BMI. Additionally, there were significant differences 
in terms of haematological and biochemical parameters 
including MPV, PDW, and MHR levels in LP patients. 
However, these findings should be confirmed in large-
scale prospective studies to explain the exact mechanistic 
role of these parameters in LP. 

  Statement of Ethics 

 The study was carried out according to the Helsinki Declara-
tion. The study protocol was approved by the local ethics commit-
tee of Istanbul Medeniyet University. All participants were in-
formed about the details of the study, and informed consent was 
obtained before the study.

  Disclosure Statement 
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this article.
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