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Abstract

Objective  Patients with psoriasis have increased systemic inflammation and monocytes levels compared with the general population. However, the role of monocytes in modulating
inflammation in these patients is not clearly known. Psoriasis patients, where inflammation plays a role, are also at risk for cardiovascular diseases. The monocyte-to-
lymphocyte ratio (MLR) may reflect a systemic inflammatory status. The aim of this study was to investigate the usefulness of MLR in patients with psoriasis.

Materials A total of 180 consecutive patients who had been routinely referred to psoriasis outpatient clinic,and 40 healthy individuals were included in our case-control study between
and Methods  January 2015, and January 2017. Demographic features, Psoriasis Area and Severity Index (PASI) scores,and laboratory data were collected from electronic database system.

Results  Patients with psoriasis had higher leukocyte, neutrophil, monocyte counts and MLR compared with control group (p=0.003, p<0.001, p=0.032, p<0.001, respectively).
The PASI scores positively correlated with MLR (r=.244, p=0.001). The monocyte counts(p=0.004) and MLR (p<0.001) were significantly higher in the moderate-severe
psoriasis group than in the mild psoriasis group. After adjusted for confounding factors,only MLR and body weight were found independently associated with moderate-
severe psoriasis in multivariate regression analysis (p=0.005; p=0.037,respectively). The ROC analysis showed that MLR predicted moderate-severe psoriasis with a
sensitivity of 84% and with a specificity of 56%, using a cut-off value of 0,192. The AUC (area under curve) was found 0.71(p<0.001).

Conclusion  The MLR, an inexpensive and easily measurable variable,is significantly associated with the presence and severity of psorisis. More comprehensive studies are needed to
validate and elaborate this relationship.
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Abstract
Amag  Psoriyazis'li hastalar, genel popiilasyona kiyasla artms sistemik inflamasyon ve monosit seviyelerine sahiptir. Bununla birlikte, bu hastalards itlerin enfl syonu modiile etmedeki
rolii agikga bili ktedir. Enflamasyonun rol dig1 psoriyazis hastalart kardiyovaskiiler hastaliklar icinde risk altindadir. Monosit-lenfosit orani (MLO) sistemik bir enflamatuar
durumu yansitabilir. Bu ¢calismanin amact psoriyazis hastalarinda MLOnin yararhiligint aragtirmaktir.
Y"Getreclve Vaka-kontrol calismamiza Ocak 2015 ile Ocak 2017 arasinda psoriyazis poliklinigine rutin olarak yonlendirilen toplam 180 ardisik hasta ve 40 saglikli birey dahil edildi. Demografik ozellik-
ontemler

ler, Psiriyazis Alan ve Siddet Indeksi (PASI) skorlart ve laboratuvar verileri elektronik veri tabani sisteminden toplandh.

Bulgular  Psiriyazis hastalarinda kontrol grubuna kiyasla daha yiiksek lokosit, nétrofil, monosit sayisi ve MLO vardi (sirastyla p = 0.003, p <0.001, p = 0.032, p<0.001). PASI skorlart MLO ile pozitif
korelasyon gosterdi (r =.244, p = 0.001). Monosit sayilar: (p = 0.004) ve MLO (p <0.001) orta-siddetli psiriyazis grubunda hafif psoriyazis grubuna gore anlaml derecede yiiksekti. Karistirict
faktorler ayarlandiktan sonra, cok degiskenli regresyon analizinde sadece MLO ve viicut agirliginin orta-siddetli psoriyazis hastaligt ile bagimsiz iliskili oldugu bulunmustur (sirasiyla p =
0.005; p = 0.037). ROC analizi, MLO'nin 0,192’lik bir cut-off degeri kullanilarak %84 sensitivite ve %56 spesifite ile orta-siddetli psoriyazisi ongordiigiinii gosterdi. EAA (egrinin altindaki
alan) 0.71 (p<0.001) bulundu.

Sonu¢  Ucuz ve kolayca dlgiilebilen bir degisken olan MLO, psiriyazis varligr ve ciddiyeti ile Gnemli dlgiide iliskilidir. Bu iliskiyi dogrulamak ve detaylandirmak icin daha kapsaml ¢alismalara
ihtiyag vardir.
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INTRODUCTION
Psoriasis is a chronic immune-mediated inflammatory
skin disease which affects 1-2% of the global population.'
It is important to determine the severity of the disease for
appropriate, safe and effective treatment in psoriasis pa-
tients. However, evaluation of the severity of psoriasis is
complex and, unfortunately there is no single tool that can
evaluate every aspect.” One of the most commonly used
scales in identifying psoriasis severity is the Psoriasis Area
Severity Index (PASI).> PASI score is based on the intensity
of redness, thickness, and scaling of the representative lesi-
ons, and it ranges from 0 to 72. According to the European
S3 guidelines on the systemic treatment of psoriasis vulga-
ris, moderate-to-severe disease is defined as a PASI score
>10.* However, PASI is limited due to the high degree of
variation between clinicians, a lack of objective evaluation
criteria, and insufficient evaluation of chronic microvas-
cular inflammatory conditions underlying the disease. Di-
sease activity has been evaluated in patients with psoriasis
by measuring cytokines, adhesion molecules, and parame-
ters used in routine blood tests such as C-reactive protein
(CRP).>” In patients with systemic and chronic psoriasis,
new parameters are necessary for evaluating systemic inf-

lammation.

The role of monocytes in psoriasis is not completely clear.
Recent studies suggested the role of CD14+ and CD16+
monocytes in the pathogenesis of psoriasis. Monocytes is
increased in patients with psoriasis, suggesting their im-
portant role in the disease.®* Monocyte-to lymphocyte ratio
(MLR) can be derived from white blood cell count, and
is a low-cost, effective, and readily available new marker.
MLR has recently been used as new indicator of systemic
inflammation, morbidity, and mortality."* Inflammation
influences the development and progression of coronary
atherosclerosis.”? Psoriasis patients, where inflammation

plays a role, are at risk for cardiovascular diseases."

To the best of our knowledge, the relation among psoriasis

and the MLR has not been studied. The aim of this study

was to compare MLR between patients with psoriasis and
healthy volunteers, and examines the relationship between

PASI and MLR for the assessment of disease severity.

MATERIALS and METHODS
Study design, settings and ethics

This was a case-control, single-center study. The current
study included 180 consecutive patients (103 females, 77
males) who were diagnosed with plaque-type psoriasis
and followed by dermatology outpatient clinic in Sakarya
University Education and Research Hospital, Sakarya, Tur-
key between January 1, 2015, and January 1, 2017. Fourty
healty individuals (23 females, 17 males) without any sys-
temic and/or any dermatological disease was also included
consecutively in the study as control group. Patients, who
did not receive systemic treatment for psoriasis during the
previous 3 months were included in the study. The patients
who had an another inflammatory, autoimmune or active
infectious diseases, malignancy or pregnancy were exclu-
ded from the study. Clinical features, demographic fea-
tures, and comorbidities were also recorded from patient
charts. Complete blood count parameters (CBC) and CRP
levels were recorded retrospectively. MLR (was calculated
as the monocyte count divided by the lymhocyte count)
was obtained from the CBC results. According to observa-
tions from clinical practice, physicians on the expert panel
strongly agreed that psoriasis should be classified into two
categories: mild and moderate-to-severe.”* In the current
study, patients with PASI> 10 were taken as moderate to
severe, and < 10 were taken as mild psoriasis. The study
was approved by Sakarya University Education and Rese-
arch Hospital Ethics Committee (02/10/2019, E.12307).

Statistical analysis
For the statistical analysis, the Statistical Package for the
Social Sciences (SPSS), version 16.0 for Windows (SPSS
Inc., Chicago, IL) was used. Continuous data were exp-
ressed as mean * standard deviation, and the categorical
data were expressed as percentages. The normal distribu-

tion of the data was assessed by the Kolmogorov-Smirnov
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test. Comparisons between groups were performed using a
chi-square or Fisher’s exact tests for qualitative variables, as
appropriate. An independent t-test was used for normally
distributed continuous variables, and the Mann-Whitney
U test was conducted for non-normally distributed conti-
nuous variables, as appropriate. A receiver operating cha-
racteristic curve (ROC) was plotted in the psoriasis group
to analyse the predictive capacity of MLR to determine op-
timal cut-off points for moderate-severe disease activity.
The variables with a p<.10 in the univariate analysis were
included in the multivariate logistic regression analysis to
evaluate MLR relation with moderate-severe disease acti-
vity measured by PACI. Statistical significance was descri-
bed as p< 0.05.

RESULTS
A total of 180 patients diagnosed with chronic plaque-ty-
pe psoriasis (77 males, 103 females; mean age: 41.7 + 14.0
years old) and 40 healthy control subjects (17 males, 23
females; mean age: 43.8 + 12.7 years old) were included
in this study. Demographic features and comorbid con-
ditions of patients with psoriasis and healthy controls are

shown in Table 1.

Table 1. Baseline demographics and clinical characteristics of patients
with psoriasis and healthy controls.

Psoriasis Healthy
Variables (n=180) Controls p-value

(n=40)

Age, years 41.7 £ 14.0 438 +12.7 0.379
Gender (Male), n (%) 77 (42.8) 17 (42.5) 0.975
PASI 7.7+6.8 - -
Diabetes mellitus, n (%) 10 (5.7) - -
Hypertension, n (%) 28 (15.9) - -
Body Height 166.5 + 8.6 166.7 £ 9.9 0.875
Body Weight 76.3+15.1 712+£13.8 0.059
Glucose, mg/dL 103.6 + 35.2 924+ 16.4 0.055
Triglycerides, mg/dL 1439 £76.9 142.0 £119.8 0.924
LDL, mg/dL 128.1 + 36.2 121.7 £ 42.7 0.341
HDL, mg/dL 454 +12.1 48.7 £10.4 0.122
CRP, mg/L 7.8+29 42+1.6 0.451
eGFR, mL/min/1.73 m2 106.5 £ 25.4 101.5 £ 14.0 0.093
Data presented as mean + standard deviation or number (%). PASI, Psoriasis Area
Severity Index; LDL, low-density lipoprotein; HDL, high-density lipoprotein; CRP, C-re-
active protein; eGFR, estimated glomerular filtration rate.

There was no difference between the patient and the cont-
rol group in terms of age and gender. Moreover, there was
no statistically significant difference in terms of other de-
mographic features and blood parameters between the pa-
tient and control group. The mean disease duration was

154.5 £ 114.9 months among the psoriasis patients.

Comparation of complete blood count data, leukocyte
subgroup values, and MLR results are presented in Table
2. There was a statistically significant difference in terms
of leukocyte, neutrophil, and monocyte between the pso-
riasis and control group (p = 0.003, p <0.001, p = 0.032,
respectively). The MLR was significantly higher in patients
with psoriasis than in controls (p <0.001). The differen-
ce between the MLR values of the groups originated from
the difference between the monocyte counts of the groups.
There was no significant difference in lymphocyte counts

between groups.

Table 2. Complete blood count parameters of patients with psoriasis and
healthy controls.

Psoriasis Healthy
Variables (n=180) Controls p-value
(n=40)
WBC, (10°/1) 7.92+223 7.05+1.48 0.003
Neutrophils, (10°/1) 4.80 +1.76 3.83+£0.98 <0.001
Lymphocytes, (10°/1) 236076 249 £0.65 0314
Hemoglobin, (g/dl) 13.75 + 1.69 13.97 + 1.69 0.442
Platelet, (10°/1) 272.32 £ 66.66 | 275.38 +68.15 0.795
Eosinophil, (10°/1) 0.18 +£0.16 0.19 £ 0.15 0.732
Monocyte, (10°/1) 0.53 £0.18 0.47 +£0.14 0.032
MLR 0.25+0.14 0.19 £0.05 <0.001

Data presented as mean + standard deviation. WBC, white blood cell count; MLR,
monocyte-to lymphocyte ratio.

The severity of disease was determined using the PASI va-
lues in patients with psoriasis. The mean PASI was 7.7
6.8. When the association between PACI score and CBC
parameters was investigated in Pearson correlation analy-
sis, a significant correlation was found only between PACI
scores and monocyte and lymphocyte counts (r = .245, p
= 0.001; r = -.152, p = 0.042, respectively). Moreover, the
PASI score showed a significant correlation with MLR
(r = .244, p = 0.001) (Table 3). When the patient group
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with psoriasis was divided into two subgroups according
to PACI scores as mild disease or moderate-severe disease
and compared in terms of CBC parameters, and MLR; the-
re was no significant difference between groups according
to these parameters (p> 0.05), except monocyte counts
(0.50 + 0.18 vs 0.60 + 0.17; p= 0.004) and MLR (0.23 +
0.13 vs 0.31 + 0.15; p <0.001) (Table 4).

Table 3. Correlation analysis of PASI score and blood count parameters
and MLR

PASI

r .048
WBC

P 0.528

r .107
Neutrophils

P 0.155

r -.152*
Lymphocytes

p 0.042

r .042
Hemoglobin

p 0.577

r -.066
Platelet

p 0.377

r -.078
Eosinophil

p 0.297

r .245%*
Monocyte

p 0.001

r 2444*
MLR

p 0.001

PASI, Psoriasis Area Severity Index; MLR, monocyte-to lymphocyte ratio; WBC, white
blood cell count.

Table 4. Comparison of blood count parameters in patients with mild
and moderate-severe psoriasis

Moderate-
Variables Mﬂ((:lzi;gi; sis P:(e):ie::is p-value
(n=45)
WBC, (10°/1) 7.88 +2.32 8.03 £1.96 0.488
Neutrophils, (10°/1) 4.71 £ 1.81 5.07 £ 1.59 0.101
Lymphocytes, (10°/1) 2.43+0.78 2.15+0.69 0.053
Hemoglobin, (g/dl) 13.65 + 1.68 14.02 +1.70 0.215
Platelet, (10°/1) 275.30 £ 68.03 | 263.47 +62.30 0.199
Eosinophil, (10°/1) 0.19+£0.18 0.16 £0.11 0.577
Monocyte, (10°/1) 0.50£0.18 0.60 £0.17 0.004
MLR 0.23+£0.13 0.31+£0.15 <0.001

Data presented as mean + standard deviation. WBC, white blood cell count; MLR,

monocyte-to lymphocyte ratio.

MLR, body weight, CRP and neutrophil count were found
to be in relation with moderate-severe psoriasis in univari-
ate logistic regression analysis (p: 0.047, p: 0.043, p: 0.019,
p: 0.021, respectively). However, when adjusted for con-
founding factors, only MLR and body weight were found
independently associated with moderate-severe psoriasis
in multivariate regression analysis (B: 141.53; 95% CI: 4.60
to 4346.98, p: 0.005; B: 1.03; 95% CI: 1.00 to 1.06, p: 0.037,
respectively). The ROC analysis showed that MLR predic-
ted moderate-severe psoriasis with a sensitivity of 84% and
with a specificity of 56%, using a cut-off value of 0,192. The
AUC (area under the curve) for the MLR was found 0.71
(95% CI, 0.62-0.79; p <0.001) (Figure 1).
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Figure 1. ROC curve of, monocyte-to lymphocyte ratio
(MLR) for the prediction of moderate-severe psoriasis.

DISCUSSION
To the best of our knowledge, this was the first study to
analyze the relationship between psoriasis and MLR. The
present study demonstrate that leukocyte, neutrophil, mo-
nocyte counts and MLR increase in patients with psoriasis

than the control group. In addition, PASI score showed
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a significant correlation with MLR. Moreover, monocyte
and MLR levels were significantly higher in patients with
moderate-severe psoriasis compared with the mild psori-
asis group. The results also revealed that MLR and body
weight are a significant indicators for moderate-severe

psoriasis.

Psoriasis is a common, inflammatory immune-mediated
skin disease, and mainly presenting with plaques.”® The
underlying pathomechanisms involve complex interaction
between the innate and adaptive immune system. Psoriasis
leads to sustained inflammation and epidermal hyperpla-
sia, ultimately resulting in the formation and persistence
of lesions.'® The macrophages were upregulated in dermal
and epidermal layers of lesional skin in patients with pso-

riasis."”

Monocytes are the cornerstones of the immune system
and critical drivers of inflammatory reactions.'® A re-
cent study revealed that a high percentage of circulating
monocytes is present in patients with psoriasis, and the
frequency of those cells correlated with disease severity."
Moreover, there is a relationship between psoriasis and
cardiovascular diseases, in which monocytes play an im-
portant role in angiogenesis and atherosclerosis.?**' In the
present study, monocyte counts was found to be higher in
patients with psoriasis than the control group. In addition,
monocyte counts was significantly higher in patients with
moderate-severe psoriasis compared with the mild psori-

asis group.

MLR or LMR (lymphocyte to monocyte ratio), which can
be easily calculated from the peripheral blood, has been
demonstrated as new expression of the systemic inflam-
matory indicator that can help in the diagnosis and evalu-
ation of disease severity in many diseases, such as Behget’s
disease and cancer.”** Jiang et al found lower LMR levels
in patients with Behget’s disease (BD) than in healthy cont-
rols, and found negatively correlation between the severity

score and LMR levels. Moreover, LMR was found indepen-

dent factor for BD by multivariate logistic analysis.** High
monocytes and low lymphocytes were also confirmed to
be independent risk indicators of cardiovascular diseases.?
Therefore, the MLR could be used as a marker of coronary
atherosclerosis. The main pathophysiological links betwe-
en MLR and psoriasis can be endothelial dysfunction and
inflammation. Inflammation in patients with psoriasis
leads to monocyte secretion and aggregation.' Increased
MLR is associated with systemic inflammation, and it is
defined as a novel inflammation-based marker in cardio-
vascular diseases. Fan et al's study suggested that the MLR
could be used to identify the vulnerable plaques in stable
angina.”® Moreover, Murat et al showed an inverse associ-
ation between the LMR and bare-metal stent restenosis in
patients with stable coronary artery disease." In addition,
the LMR has been found to be associated with in-hospital
and long-term major adverse cardiac and cerebrovascular
events in patients with ST-elevation myocardial infarcti-
on.” In our study, concordant with previous studies on
cardiovascular disease, increased MLR was found to be re-
lated with the presence and severity of psoriasis, in whose

pathophysiology inflammation plays a significant role.

Limitations
The present study had several potential limitations. Firstly,
the data were obtained from only a single center; therefore,
patient selection bias was not completely avoided. Second-
ly, this study was designed as a retrospective study. Third-
ly, we did not explore the influence of treatment on these

serum inflammatory parameters due to insufficient data.

CONCLUSIONS
To the best of our knowledge, this is the first report on
the relationship between MLR and psoriasis. Based on the
results of the present study, it can be suggested that assess-
ment of MLR in psoriasis may provide additional informa-
tion about inflammation. Also, the present study has de-
monstrated that there was association between MLR and
disease activity in psoriasis. Moreover, MLR is an inexpen-

sive and easily measurable laboratory variable that could
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be used as a novel risk marker of cardiovascular disease in
patients with psoriasis. Further controlled studies comp-
rising a greater number of patients are needed to evaluate
this relationship in more detail, and to validate the clinical

value of MLR in psoriasis.

The study was approved by Sakarya University Edu-
cation and Research Hospital Ethics Committee
(02/10/2019, E.12307).
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