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Abst rac t
Introduction: Lichen planus (LP) is a papulosquamous eruption of the skin and mucous membranes. Although 
the exact pathogenesis of the disease remains unclear, it is believed that LP represents an inflammatory disorder. 
Neutrophil-lymphocyte (N/L) ratio is considered a systemic inflammatory marker that correlated with severity of 
the diseases. 
Aim: To investigate whether N/L ratio increases in LP and may be an independent severity marker for LP lesions.
Material and methods: White blood cell (WBC), neutrophil and lymphocyte counts, N/L ratio, erythrocyte sedimen-
tation rate (ESR) and C-reactive protein (CRP) were statistically compared between the patient (n = 55) and the 
control group (n = 48). The relationship of N/L ratio and the body surface area (BSA) was assessed.
Results: Erythrocyte sedimentation rate and CRP were statistically higher in patients with LP than in controls  
(p < 0.0001). Our analysis revealed a significantly higher level of N/L ratio in patients with LP compared with con-
trols, respectively (2.5 ±1.1 (1.2–7.3) vs. 1.4 ±0.4 (0.8–2.7), p < 0.0001). Body surface area (p = 0.001), CRP (p = 0.006), 
and ESR (p = 0.003) were identified as possible predictors of N/L ratio, but only BSA (p = 0.002) and ESR (p = 0.003)
were found as significant independent predictors in a multiple linear regression model. 
Conclusions: The inflammatory process in LP was supported by our results. N/L ratio may have an impact to show 
the inflammatory status in patients with LP as an inexpensive, simple and effective predictor. It may be used for 
the severity and treatment option of LP. But, N/L ratio and LP relationship could be confirmed by other large pro-
spective studies.
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Introduction

Lichen planus (LP) is an uncommon skin and/or mu-
cous membrane disorder that is assumed to be closely 
related to dyslipidemia and diabetes mellitus [1, 2]. In 
a case-control study, patients with lichen planus were 
found to have increased both metabolic and cardiovas-
cular disorders in relation to controls, most probably due 
to long standing inflammation [3]. These findings sup-
port that LP is not only a chronic inflammatory disease 
restricted to the skin, but also a systemic one. 

Biochemical and hematologic markers can help us 
show systemic inflammation; however, most of these 
markers are usually expensive and ineffective. Neutro-
phil-lymphocyte (N/L) ratio is considered a systemic 

inflammatory marker. There is a significant association 
between systemic inflammation measured by N/L ratio 
and prevalent chronic conditions [4]. The relationship be-
tween severity of disease and increased inflammatory 
response are supported in psoriasis and Behcet’s disease 
[5, 6]. Neutrophil-lymphocyte ratio has not been evalu-
ated in patients with LP yet. 

Aim

In this study, we aim to investigate whether there is 
an inflammatory process in patients with LP, and clini-
cal usefulness of N/L ratio which is considered and sup-
ported as a systemic inflammatory marker.
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Material and methods

Subjects

This is a single-center and case-control study of 101 
subjects (patients with LP = 55, controls = 48) who were 
admitted to the Department of Dermatology at Diskapi 
Yildirim Beyazit Training Hospital between January 2013 
and July 2014. They were randomly selected from the der-
matology clinic. Controls were randomly selected from 
healthy individuals or patients who were admitted to the 
dermatology clinic for minimal dermatological problems 
such as nevus in order to avoid bias to the study results. 
Approval for the study was obtained from the Institution 
Ethics Committee. Informed written consent was ob-
tained from subjects. 

Inclusion criteria for the study group were as follows: 
to be a newly diagnosed LP patient clinically and/or his-
topathologically, not undergoing any treatment for LP be-
fore the study, age older than 18 years, and willingness to 
give informed consent to participate in the study. 

Exclusion criteria were as follows: patients suffering 
from chronic diseases such as hepato-renal disease, dia-
betes mellitus, cancer, allergic disease, thyroid dysfunc-
tion, taking some medicines or drugs affecting laboratory 
parameters, any drug therapy which may cause LP-like 
lesions, epithelial dysplasia and inflammatory or infec-
tion diseases in patients and controls.

Clinical data were recorded for each subject including 
age, sex, duration of disease, involvement site and body 
surface aera (BSA), C-reactive protein (CRP), white blood 
cells (WBC), neutrophil and lymphocyte counts, erythro-
cyte sedimentation rate (ESR). In controls, we evaluated 
CBC count, CRP, and ESR. We have considered the BSA as 
the severity of the disease. 

Biochemical analyses 

Blood samples were obtained by venipuncture. Com-
plete blood counts were measured by the method of la-
ser-based optic calorimetric, using an automated blood 
cell counter (Coulter LH 750 analyzer; Beckman Coulter, 
Galway, Ireland). N/L ratio was estimated as the ratio 
of the neutrophil to-lymphocyte counts. An automated 
erythrocyte sedimentation rate analyzer which is com-
patible with Westergreen method was used for ESR (0–
20 mm/h). C-reactive protein reaction (< 1 mg/dl) levels 
were measured using the immunoturbidimetric method.

Statistical analysis

Statistical analyses were performed using the SPSS 
software version 15. Descriptive analyses were presented 
using mean ± standard deviation (SD) for the variables. 
Levene test was used to assess the homogeneity of the 
variances. Chi-square (c2) or Fisher Exact test for ordinal 
and independent sample and T test or Mann-Whitney U 
test for scale were used to compare the variables be-

tween patients with LP and controls, where appropriate. 
The capacity of N/L ratio in predicting presence of the 
disease was analyzed using receiver operating character-
istics (ROC) curve analysis. Correlation analysis was per-
formed with Pearson or Spearmen according to homoge-
neity, where appropriate. When a significant cut-off value 
of N/L ratio was observed, the sensitivity, specificity, pos-
itive and negative predictive values were presented. The 
possible factors identified with univariate analyses were 
further entered into a multiple linear regression model 
which was used to identify independent predictors of 
N/L ratio, with backward selection. The model fit was 
assessed using appropriate residual and goodness-of-fit 
statistics. A p-value of less than 0.05 was considered to 
show a statistically significant result.

Results

Fifty-five patients with LP (female = 28, male = 27) 
and 48 controls (female = 25, male = 23) were enrolled to 
the study. Median ages of the patient and control groups 
were 46 years (range: 18–80) and 43 years (range: 19–74), 
respectively. No statistical difference between patients 
group and control group was found. Most of the involve-
ment sites of LP were upper and lower extremities and 
trunk. The generalized type was the most common type 
(54.5%). Other clinical and laboratory findings in groups 
are given in Table 1. N/L ratio was found statistically sig-
nificant among groups (patient group; 2.5 ±1.1 (1.2–7.3) 
vs. control group; 1.4 ±0.4 (0.8–2.7), p < 0.0001). The 
capacity of N/L ratio above 1.42 was found significant 
in predicting presence of LP (area under curve (AUC) = 
0.91, 95% CI: 0.85–0.96, p < 0.0001) with 93% of sensitiv-
ity and 71% specificity. A moderate positive correlation 
was found between N/L ratio-CRP, N/L ratio-ESR, and 
N/L ratio-BSA (N/L ratio-CRP: r = 0.371, p = 0.006; N/L 
ratio-ESR: r = –0.40, p = 0.003; N/L ratio-BSA; r = 0.43,  
p = 0.01) (Table 2). Involvement area (β

0 
= 2.1, β

BSA 
= 0.03, 

p = 0.001), CRP (β
0 
= 2.1, β

CRP 
= 0.05, p = 0.006), and ESR 

(β
0 

= 1.8, β
ESR 

= 0.04, p = 0.003) were identified as pos-
sible predictors of NLR, but only BSA and ESR were found 
as significant independent predictors in a multiple linear 
regression model (β

0 
= 1.4, β

ESR
: 0.04, p = 0.003; β

BSA 
= 

0.03, p = 0.002).

Discussion 

Lichen planus is a chronic inflammatory disease that 
affects the skin, genitalia, mucous membranes, and ap-
pendages [1, 7]. An immune-mediated mechanism may 
play a role in the pathogenesis of LP. Lichen planus is 
considered to be a T-cell mediated chronic inflamma-
tory tissue reaction that results in a cytotoxic reaction 
against epithelial basal cells [8]. The pathogenesis of LP 
is related to upregulation of intercellular adhesion mol-
ecule-1 (ICAM-1) and Th1 immune response which is as-
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sociated with cytokines such as interferon (IFN)-g, tumor 
necrosis factor (TNF)-α, interleukin (IL)-1α, IL-6, and IL-8, 
IL-22, IL-17, IL-4 [9–13]. Toruniowa et al. found a signifi-
cantly higher level of IL-6 in generalized cutaneous LP 
[14]. Immune reaction against an exogenous or endog-
enous antigen may be responsible at the onset of the 
disease by an aberrant immune response against to an 
intrinsic skin antigen. CD8+ T cells which are activated 
by antigens presented by keratinocytes, activated CD4+ 
helper T cells and their cytokines produced chemokines 
that attract additional inflammatory cells, thereby pro-
moting continued inflammation [8]. Upregulation of ma-
trix metalloproteinase, proinflammatory mediators and 
proteases of mast cells, and toll-like receptors are other 
factors that have been proposed as contributors to LP [8, 
15]. Lichen planus is assumed to be closely related to dys-
lipidemia and diabetes mellitus [1, 2]. In a case-control 
study, patients with lichen planus were found to have in-
creased both metabolic and cardiovascular disorders in 
relation to controls most probably due to long standing 
inflammation [3]. 

Although there is an inflammatory process, etiol-
ogy and pathogenesis of LP are not fully understood 
yet. Yamamoto et al. reported that both lymphocyte and 
neutrophil functions were impaired, and that cellular im-
munosuppression was a pathologic characteristic of oral 
lichen planus (OLP) [16]. Decreases in CD8+ T cells and 
NK activity were also reported in OLP [17, 18]. Lukac et al. 
suggested that OLP seemed to be associated with func-
tional changes of salivary neutrophils involved in, reflect-
ing the different pathophysiological mechanisms of the 
disease [19]. These findings support that LP is not only 
a chronic inflammatory disease restricted to the skin, but 
also a systemic one. 

Noninvasive biomarkers of inflammation with a prog-
nostic value such as CRP, ESR, WBC, procalcitonin, ne-
opterin, interleukin (IL)-6, IL-8, interferon-α, and TNF-α 
are widely used and have been evaluating for years to 
make accurate diagnosis, because the results of cultures, 
laboratory and radiologic evaluations may not always 
help the clinicians [20–22]. These markers can help us 
to show systemic inflammation; however, most of these 
markers are usually expensive and ineffective to use in 
clinical practice. Thus, there is still a need for new sim-
ple, specific, and inexpensive biomarkers for diagnosis 
and follow-up of inflammatory diseases such as LP. The 
other problem is a difficulty to reach some markers in the 
hospital laboratory. The need for new markers with high 
sensitivity and specificity is remaining. Normally, CRP and 
ESR increase owing to inflammation to the high level. 
High levels of CRP and ESR with high N/L ratio can sup-
port the systemic inflammatory process in LP. Moreover, 
BSA is significant on N/L ratio. Increase in BSA, CRP and 
ESR were related to an increase in N/L ratio in our study. 
Our study showed that N/L ratio can be used for evaluat-
ing the inflammatory status and severity of disease in LP. 

In addition, understanding the role of neutrophils could 
help to clarify the pathogenesis of LP. 

Neutrophil lymphocyte ratio is a simple and inex-
pensive index of systemic inflammatory burden that 
correlates with prognosis in distinct disease conditions 
such as acute coronary syndrome, acute pancreatitis, 
and ulcerative colitis [23–25]. N/L ratio is considered as 
a systemic inflammatory marker. Because of this, sys-
temic inflammation measured by N/L ratio has an as-
sociation with prevalent chronic conditions [4]. N/L ratio 
was studied in various diseases including psoriasis and 
Behcet’s disease. Relationship between severity of dis-
ease and increased inflammatory response are supported 
in these studies [5, 6]. Neutrophilia and lymphocytopenia 
is a physiological response of the innate immune system 
to systemic inflammation. A significant decrease in circu-
lating lymphocyte count after systemic inflammation has 
been described [26]. The lymphocytopenia mechanism 
consist of margination of lymphocytes within the reti-
culo/endothelial system, liver and splanchnic lymphatic 
system and also redistribution of lymphocytes within 
the lymphatic system and marked accelerated apoptosis 
[27, 28]. There is dense lymphocytic inflammation of the 
skin in LP, so margination of lymphocytes within the skin 
from the blood system may cause reduction in lympho-
cytes in our patients with LP. Neutrophilia is the opposite 
phenomenon during systemic inflammation as a result 
of demargination of neutrophils and stimulation of stem 
cells by growing factors (G-CSF). Zahorec et al. reported 
that under pathologic conditions such as severe infection 
or systemic inflammation, the N/L ratio was increased 
and the severity of the clinical status and clinical out-

Table 2. Significant linear correlation analysis of some 
parameters in patients with lichen planus

Parameters r P-value

N/L ratio–ESR 0.40 0.003

N/L ratio–CRP 0.37 0.006

N/L ratio–BSA 0.43 0.01

ESR–CRP 0.59 < 0.0001

ESR–age 0.39 0.003

CRP–WBC 0.48 < 0.0001

ESR–WBC 0.51 < 0.0001

Platelets–WBC 0.38 0.003

Duration time–involvement  
of mouth

0.29 0.03

Involvement of nail/involvement  
of mouth

0.41 0.01

ESR – erythrocyte sedimentation rate, BSA – body surface area, CRP –  
C-reactive protein, r – correlation coefficient, N/L – neutrophile-lymphocyte,  
WBC – white blood cells.
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come correlated well with the N/L ratio [29]. In our study, 
levels of WBC, neutrophil, N/L ratio, CRP, ESR except 
lymphocyte increased in patients with LP compared with 
controls. The rise in N/L ratio correlated with an increase 
in ESR, CRP, and BSA with high sensitivity and specificity. 
In addition, inflammatory parameters such as N/L ratio, 
WBC, CRP, ESR had a positive correlation with each other. 

Conclusions

In this study we have shown that patients with LP 
have a higher N/L ratio than controls. This might be as-
sociated with a systemic inflammatory process in LP. N/L 
ratio may be recommended for the estimation of disease 
severity and treatment option. Future studies should be 
performed in a large series of patients with LP and also 
before and after treatment. Moreover, new biomarkers 
should be investigated.
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