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ABSTRACT Introduction: Lichen sclerosus (LS) is a chronic inflammatory dermatosis traditionally considered a
localized condition, yet associations with autoimmune comorbidities and circulating autoantibodies
suggest possible systemic immune involvement. The neutrophil-to-lymphocyte ratio (NLR) is an inex-
pensive biomarker of systemic inflammation and frailty, but its role in LS has not been investigated.

Aims: To evaluate NLR values in patients with LS and assess whether LS is associated with systemic
inflammatory changes.

Methods: This single-center retrospective observational study analyzed anonymized laborato-
ry data from patients diagnosed with LS at IDI-IRCCS (Rome, Italy) between January 2020 and
January 2025. Full blood count, C-reactive protein (CRP), erythrocyte sedimentation rate (ESR),
age, and sex were collected. Patients were subdivided into three age groups (<65, 65-74, >75 years).
Welch’s ANOVA and t-tests assessed group differences; chi-square tests examined NLR frailty-range
distribution; Pearson correlations evaluated associations with CRP and ESR.
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Results: A total of 631 samples were included. Mean NLR was 2.34 =1.36, increasing significantly
with age (P=0.02). Approximately one third of patients fell within frailty-associated NLR ranges.
Among adults <65 years, mean NLR (2.17 +1.00) was significantly higher than in two healthy control
cohorts (1.85 = 0.64 and 1.65 = 1.96; both P<0.01). NLR correlated moderately with ESR (r=0.47)

and modestly with CRP (r=0.36).

Conclusions: LS is associated with higher NLR values than those observed in healthy controls, indi-
cating mild systemic inflammation. These findings support the concept that LS may not be exclusively

localized but may involve broader immune dysregulation. NLR may help identify LS patients with

potential systemic involvement, although prospective validation is required.

Introduction

Lichen sclerosus (LS) is a chronic inflammatory, scarring der-
matosis typically involving the anogenital region. Local itch-
ing and pain lead to sexual and urinary dysfunction, deeply
impacting patients’ quality of life [1,2]. Due to the nonspe-
cific nature of the initial clinical manifestations, LS remains an
overlooked condition, and the diagnosis is often delayed [3,4].

Estimates on disease epidemiology are highly variable,
depending upon sex and age [5]. A recent study on 2,525,340
subjects demonstrated a prevalence of 0.7% in females aged
65 or older [6]. However, overall LS prevalence is probably
still underestimated, possibly due to LS underdiagnosis [4,7].

Immune system dysregulation plays a central role in the
pathogenesis of LS, with both humoral and T cell-mediated
mechanisms implicated [8,9]. A significant proportion of
LS patients exhibit one or more autoimmune-related condi-
tions, a family history of autoimmune diseases, or the pres-
ence of autoantibodies [10]. Common comorbidities include
thyroiditis, alopecia areata, vitiligo, and pernicious anemia,
while rarer associations include bowel disease, localized
scleroderma/morphea, rheumatoid arthritis, systemic lupus
erythematosus, and multiple sclerosis [11].

Pathogenically, LS is characterized by a predominant
Th1 immune response, leading to the overproduction of
pro-inflammatory cytokines and mediators such as IL-1,
IL-15, IFN-y, and TNF-a [12-14]. However, the positive re-
sponse of extragenital LS to dupilumab suggests that IL-4/
IL-13 signaling may also play a role in LS, particularly in
cases characterized by pruritus and lichenification [15].

Not surprisingly, the exaggerated inflammatory response
in LS is also attributed to a reduction in regulatory T cell
(Treg) activity. This is further accompanied by lower levels of
IL-10, without a parallel decrease in TGF-p levels [8,14]. IL-10,
a critical anti-inflammatory mediator, plays a vital role in
modulating immune responses, whereas TGF-p is essential
to Treg differentiation and function [16,17]. The diminished
Treg activity in LS has been linked to overexpression of
microRNA-155 (miR-155) and reduced Foxp3+ Treg levels

in LS lesions [18,19]. In a mouse model, artificially increas-
ing miR-1535 expression led to an altered Treg cell phenotype,
impairing Treg suppressive function [20]. Similarly, another
study showed that elevated miR-155 levels in CD4+ T cells
compromised Treg-mediated suppression [21]. Collectively,
these immune alterations not only sustain inflammation but
also foster a persistent autoimmune environment, driving
autoantibody production, which exacerbates tissue damage
and perpetuates the cycle of disease progression.

However, it is not clear whether immunological changes
in LS are limited to lesional sites or whether cutaneous mani-
festations are the epiphenomenon of systemic autoimmunity.
Oyama and collaborators in 2003 demonstrated the presence
of anti-ECM1 (extracellular matrix protein 1) autoantibod-
ies in 75% of patients affected by vulvar LS [22]. Subsequent
studies confirmed these findings in male genital LS [23]. The
lack of such autoantibodies in other immune-mediated skin
diseases (e.g., lupus, systemic sclerosis, bullous pemphigoid)
suggests anti-ECM1 antibodies to be LS-specific, despite
not present in 100% of patients. Nonetheless, these discov-
eries provided the first evidence of systemic immune alter-
ations in LS.

While it is well recognized that inflammatory skin dis-
eases such as psoriasis are linked to systemic immune alter-
ations, data on lichen sclerosus are limited. As a result, no
clear guidelines exist on laboratory evaluations at diagnosis,
and biomarker research is virtually absent, partly because it
is still uncertain whether the condition reflects systemic or
purely local immune dysregulation.

In recent years, there has been a marked increase in publi-
cations exploring the neutrophil-to-lymphocyte ratio (NLR)
across various branches of medicine (Figure 1) This parame-
ter has attracted significant attention primarily because it is
inexpensive and easily accessible as it can be derived directly
from a routine complete blood count. The NLR is calculated
by dividing the absolute neutrophil count by the absolute
lymphocyte count (typically expressed per pL of blood). It is
considered a biomarker that represents the interplay between

systemic inflammation and the immune response. Numerous
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Figure 1. Timeline of published papers available on PubMed focusing on NLR (last

updated October 2025).

studies have investigated its role (Figure 1), highlighting its
value in both diagnostic and prognostic contexts.

Research shows that healthy adults typically have NLR
values around 1.6-1.9 [24,25]. Studies also indicate that
NLR rises with age, in parallel transition from robustness to
pre-frailty and frailty, as well as to increased mortality risk
[26,27]. Proposed thresholds are <1.19 for robust health,
>2.44 for frailty transition, and >3.53 for elevated mortal-
ity risk. Prefrail individuals, including those with chronic
immune-mediated diseases, tend to show intermediate val-
ues. Not surprisingly, increased NLR is also observed in
several immune-mediated skin diseases, including lupus ery-
thematosus, psoriasis, vitiligo, and atopic dermatitis [27-29].

LS is often referred to as a localized mucocutaneous
disorder [12]. However, the presence of circulating auto-
antibodies has been described in subjects suffering from LS
[30-32]. Moreover, a higher incidence of both immune-
mediated and metabolic comorbidities has been documented
in LS patients. However, current recommendations do not
indicate any systematic screening of systemic conditions be-

ing required as a routine workup in LS patients.

Objectives

The aim of the present study was to investigate potential
changes in the NLR among patients affected by lichen scle-
rosus, shedding light on potential systemic involvement in

such condition.

Materials and Methods

We performed a single-center retrospective observational
study. All the study procedures were conducted at IDI-IRCCS
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Istituto Dermopatico del’Tmmacolata (IDI-IRCCS Rome, It-
aly). We retrospectively collected anonymized blood results
from patients with a diagnosis of lichen sclerosus (ICD9
701.0) according to institutional CRE. Database search was
limited to the last five years (Jan 2020-Jan 2025). Only cases
with availability of full blood count were taken into consid-
eration. Other collected data included age, sex, and serum
inflammation markers such as CRP (C-reactive protein) and/
or ESR (erythrocyte sedimentation rate). Our local lab for
normal values for ESR and CRP were set as cutoffs. Pub-
lished datasets were used as controls [24,25]. All the study
procedures were performed in accordance with the princi-
ples of Helsinki declaration (Protocol LS-ASM661/23).

Results were stratified according to different age
groups: A) young adults: aged <65; B) older adults: between
65-74 years of age; C) aged subjects: >75. Other variables
used for patient subclassification included sex (M/F), NLR
frailty ranges (<2.44, 2.44-3.55; 23.55), and inflammation
markers (normal Vs increased CRP/ESR).

Statistical Analysis

Measures of central tendency and dispersion (for quanti-
tative variables) or percentages (for yes/no and qualitative
variables) were used to describe univariate distribution char-
acteristics. Measures of central tendency and percentages
were accompanied by appropriate two-tailed 95% confi-
dence intervals. For comparisons between two groups, the

Student t-test was used; p-values < 0.05 were considered

-+

significant. NLR values are summarized as mean = stan-
dard deviation (SD). Between-group comparisons (lichen
sclerosus vs. two healthy control datasets) were conducted
using Welch’s t-test to account for unequal variances. The

magnitude of difference was quantified using Cohen’s d.



Ninety-five percent confidence intervals (95% CIs) were cal-
culated for all means. In sensitivity analyses, non-parametric
comparisons (Mann-Whitney U) were also performed to
confirm the robustness of results. Statistical significance was
defined as P<0.05 (two-tailed).

Differences in mean NLR among the groups were eval-
uated using Welch’s analysis of variance (ANOVA). When
the overall test was significant, pairwise post-hoc compar-
isons were performed using Welch’s t-tests with Bonferroni
correction for multiple testing. Effect sizes were expressed
as Cohen’s d. A two-tailed p-value of <0.05 was considered
statistically significant. Associations between age subclasses
and NLR frailty group distribution were assessed using the
chi-square test of independence. Expected frequencies were
checked to confirm test validity. When significant, standard-
ized residuals were examined to identify which cells contrib-
uted most to the association. Statistical significance was set
at P<0.05 (two-tailed).

The relationship between NLR and ESR or between NLR
and CRP was assessed using Pearson’s correlation analysis.
Both variables were continuous and approximately normally
distributed. The Pearson correlation coefficient (r) was cal-
culated to evaluate the strength and direction of the linear
association between NLR and ESR/CRP. A 95% confidence
interval (CI) was computed for the correlation coefficient,
and statistical significance was tested using a two-tailed
p-value. An alpha level (a) of 0.05 was used to determine
statistical significance.

All statistical analyses were conducted using standard
statistical software (SPSS v29 and R v4.3).

Results

In total, 631 blood samples from LS patients were included
in the present study. Mean NLR was found to be 2.34 =1.36
(Table 1). An increasing trend could be appreciated in NLR
according to patient age, in line with previously published
data. Mean NLR differed significantly among the three
age groups (Welch’s ANOVA, P=0.02). Post-hoc tests in-
dicated that only group C (2.50 +£1.82) had a significantly
higher NLR compared with group A (2.17 = 1.00; P=0.048,

Cohen’s d=0.24), while differences between other groups
were not significant. No statistically significant difference
was detected between the age groups except for aged subjects,
who showed a modestly higher NLR than did adults (mean
2.50 Vs 2.17), with a small effect size (Cohen’s d~0.24).

Based on previously published cutoffs [33], approxi-
mately one third of the LS cohort could be categorized as
frail (Figure 2). Of note, only 54/631 (8.6%) samples had
NLR values indicative of an extremely robust health status
(<1.19).

The distribution of patients across NLR groups differed
significantly by age subclass (x2%(4) = 12.1, P=0.017). Not
surprisingly, patients <65 years showed a higher proportion
in the “robust” subgroup, whereas those aged 65-75 years
more frequently displayed NLR belonging to the “frail” cat-
egory. The oldest subgroup (>735 years) demonstrated a mod-
est relative increase in “extremely frail” membership. Full
data on sample categorization according to NLR and age
subgroups are shown in Table S1.

Further insights into the role of NLR in the setting of
LS are provided by comparison with two healthy control
datasets (Table 2) [24,25]. Mean NLR was higher in patients
with lichen sclerosus than in healthy controls (2.17 +1.00
vs 1.85 +0.64; mean difference 0.32, 95% CI for patient
mean: 2.03-2.31; Welch t-test P=0.001, Cohen’s d=0.35), al-
though the effect size was small. Results persisted when com-
pared with an additional control cohort (mean 1.65 +1.96;
P<0.0001).

Lastly, we assessed possible correlations between NLR
and other systemic inflammation markers (ESR, CRP) in our
cohort (Figure 3). A moderate positive correlation was found
between NLR and ESR (r=0.4672; 95% CI: 0.3121-0.5980)
in 117 samples, indicating that higher NLR values were as-
sociated with higher ESR levels (P<0.0001). However, NLR
explains only about 22% of the variation in ESR, suggesting
other factors also influence ESR levels (R2=0.2183). Like-
wise, data from 135 paired observations of NLR and CRP
demonstrated a positive correlation between NLR and CRP
(r=0.3584; 95% CI: 0.2017-0.4973; P<0.0001). Nonethe-
less, our findings only indicate a modest positive linear associ-
ation between NLR and CRP, with less than 13% variability

Table 1. NLR values of enrolled patients. Data are indicated as mean + SD. For each category,
the total number (N) of analyzed samples and relative percentages (%) are also shown.

Adult 18-65 Yo

Older Adults 65-75 Yo

Aged > 75 Yo

Tot (N=631)

M 2.14 + 1.1 (N=123;19.5%) | 2.61 = 0.88 (N=64; 10.14%) 245 £ 1.65 23814
(N=217; 34.39%) (N=404; 64.03%)

F 2.23 £ 0.8 (N=74; 11.73%) 2.08 £ 0.7 (N=94; 14.9%) 2.62 +2.36 2.27 +1.37
(N=59; 9.35%) (N=227; 35.97%)

Total | 2.17 =1 (N=197; 31.22%) 2.3 £ 0.82 (N=158;25%) 2.5+1.82 2.34 £1.36
(N=276;43.74%) (N=631; 100%)
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Figure 2. Pie chart graphically representing patient distribution according to
previously established thresholds of NLR for frailty. Proportions are indicated
as %. As shown in figure, approximately one third of the LS cohort falls within
the frail category, regardless of age.

Table 2. Comparison of mean NLR values in the LS cohort and other publicly-available
datasets of healthy controls (HC).

‘ Mean + SD ‘ 95% CI of mean ‘ Welch’s t vs LS ‘ p-value ‘ Cohen’s d
LS 197 2.17 = 1.00 2.03-2.31 - - -
HC (Accardi et al.) 91 1.85 = 0.64 1.72 -1.98 3.27 0.0011 0.35
HC (Forget et al.) 413 1.65 = 1.96 1.46 —1.84 4.34 <0.0001 0.30

Note: only adult patients aged <65 yr were taken into consideration in order to avoid possible biases in NLR variations due to intrinsic aging.
The mean NLR among patients with lichen sclerosus (2.17 =1.00) was significantly higher than in both healthy control cohorts (1.85 +0.64

and 1.65 =1.96; P<0.01 for both comparisons). Effect sizes were small (Cohen’s d~0.3-0.35).
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Figure 3. Correlation between NLR and inflammation markers. A positive correlation was found between NLR and
both ESR (A) and CRP (B). However, NLR explains only a small proportion of the variability in ESR/CRP levels,
suggesting these markers to be complementary rather than surrogates.

in CRP values possibly being explained by NLR (R2=0.1285).
Detailed results on serum inflammatory markers are shown
in Table S2 and Table S3.

Discussion

Recent studies have investigated normal NLR values and
their significance in healthy aging as well as NLR’s predic-

tive role in human disease. In a study by Forget et al aimed

Original Article | Dermatol Pract Concept. 2026;16(2):7184

at determining the normal value of NLR in healthy sub-
jects, 413 routine blood samples from workers involved in
a healthcare prevention program (median age 38, range:
21-66 years) were analyzed. Mean NLR in this cohort was
found to be 1.65 (=1.96, SD:0.78-3.53; 95% CI: 0.75-0.81;
and 3.40-3.66) [24].

Another study by Accardi et al. on 249 subjects found
mean NLR in adults aged <65 years was found to be 1.85
+0.64 (range: 19.5-64.7 years; N=91; 45 M, 46 F) (25).



The current literature suggests NLR is increased in aging
as well as in chronic inflammatory conditions, suggesting
this parameter is highly indicative of the so called “inflam-
maging” process [34,35]. Interestingly, data from the In-
CHIANTI study helped summarize the relationship between
NLR and aging, focusing on the progression from a robust
state to pre-frailty, frailty, and ultimately death [26,33].
Not only were individuals with elevated NLR levels found
to have a higher likelihood of transitioning from a robust
condition to pre-frail or frail states, but NLR also emerged
as a strong independent predictor of mortality, regardless of
other inflammatory or aging-related biomarkers.

The NLR thresholds identified by the aforementioned
study were <1.19 for extremely robust subjects, >2.44 for
transition from pre-frail to frail, and >3.53 being indicative
of an increased risk of death. The same data also showed
females to be more likely to progress to frailty [33]. As such,
it is plausible that pre-frail subjects, including individuals
affected by chronic immune-mediated disorders, have inter-
mediate values.

Our findings demonstrate that mean NLR values in
LS patients were significantly higher than those observed
in two independent healthy control datasets, although the
magnitude of this difference was modest. Moreover, nearly
one third of the overall cohort fell within frailty-associated
NLR thresholds independently of age range, suggesting that
LS may be accompanied by a low-grade systemic inflamma-
tory state both in young and in older individuals. However,
the small effect size and only moderate correlation between
NLR and other systemic inflammatory markers such as ESR
and CRP indicate that LS-related systemic inflammation is
mild and heterogeneous.

These data add to the growing body of evidence sup-
porting a peculiar immunological background in LS, with
previous studies indicating LS to be largely driven by pro-
inflammatory cytokines (such as IL-1, IL-15, IFN-y, and
TNF-a), alongside reduced IL-10 levels. The observation of
elevated NLR values in our cohort is therefore in line with
these mechanistic insights and mirrors findings in other
immune-mediated dermatosessuch as psoriasis, vitiligo,atopic
dermatitis, and lupus erythematosus, in which NLR has been
shown to reflect the balance between pro-inflammatory and
immunoregulatory pathways [36,37]. From a clinical per-
spective, our results support the hypothesis that LS may ex-
tend beyond a purely cutaneous disorder, at least in a subset
of patients [30,38]. As such, NLR could help stratify patients
who may benefit from closer monitoring or adjunctive sys-
temic evaluation.

Evidence from other chronic inflammatory and autoim-
mune conditions indicates that NLR is not only a reliable
indicator of disease activity but may also decrease follow-

ing effective anti-inflammatory or immunomodulatory

interventions [39,40]. This raises the possibility that NLR
could serve not only as a baseline indicator of systemic in-
flammatory burden but also as a dynamic marker to monitor
treatment response or disease evolution. However, our study
design did not allow an assessment of NLR changes over
time or in response to treatment. Prospective longitudinal
studies evaluating NLR before and after topical or systemic
therapies as well as during long-term follow-up are there-
fore warranted to clarify whether modulation of cutaneous
inflammation translates into measurable systemic immune
changes.

The use of NLR, an inexpensive and routinely avail-
able parameter, could help clinicians identify LS patients at
risk of systemic inflammatory involvement or frailty, either
among older individuals or those with concomitant autoim-
mune or metabolic diseases [41]. This approach could en-
courage a more holistic evaluation of LS patients, potentially
guiding multidisciplinary care and prompting future stud-
ies exploring therapeutic interventions aimed at systemic
inflammation.

However, we also acknowledge some limitations of our
study. The retrospective single-center design may restrict
generalizability, and the absence of clinical data such as dis-
ease duration, activity, or treatment exposure prevented us
from evaluating NLR as a prognostic marker. Moreover, no
information was available on disease severity, comorbid con-
ditions, or concurrent medications that could influence NLR
values. The cross-sectional nature of our dataset limits causal
inference, and the lack of cytokine or autoantibody profil-
ing precludes a deeper understanding of the immunological
pathways underlying the observed associations. Future pro-
spective and multicenter studies incorporating clinical, sero-
logical, and molecular parameters are warranted to confirm
these findings and clarify the relationship between systemic

and cutaneous inflammation in LS.

Conclusion

In conclusion, our study demonstrates that patients with
lichen sclerosus exhibit higher NLR values compared with
healthy individuals, suggesting a mild but measurable degree
of systemic immune activation. This finding supports the
concept that LS may not be confined to local tissue pathol-
ogy, but rather, that it forms part of a broader inflamma-
tory and potentially autoimmune spectrum. NLR represents
a simple, cost-effective tool that could be further explored
as a biomarker of systemic involvement and frailty risk in
LS, although longitudinal validation studies are required to

establish its clinical relevance.
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