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ABSTRACT
Objective: The aim of this study was to investigate the systemic immune-inflammation index as a biomarker of psoriasis skin dis-
ease severity and to evaluate its possible relation with psoriasis clinical types. 

Methods: Patients with psoriasis and healthy controls were included in this study. Demographic features, disease duration, psoriasis 
clinical type, and psoriasis area and severity index scores were recorded. Patients were divided into 2 subgroups as mild (psoriasis 
area and severity index < 10) and moderate/severe psoriasis (psoriasis area and severity index ≥ 10). Systemic immune-inflammation 
index was calculated by using neutrophil, platelet, and lymphocyte counts in complete blood count (neutrophil platelet/lymphocyte). 
The differences in systemic immune-inflammation index between groups and correlations between systemic immune-inflamma-
tion index and psoriasis area and severity index were analyzed. 

Results: Two hundred nineteen cases with psoriasis and 200 controls were included. Systemic immune-inflammation index values 
were found to be significantly higher in patients with psoriasis than in controls (P = .021). The correlation coefficients between pso-
riasis area and severity index scores and systemic immune-inflammation index values in all patients, in patients with mild psoriasis, 
and in patients with moderate/severe psoriasis were P < .01, r = 0.196; P < .05, r = 0.215, and; P < .05, r = 0.217, respectively. There was 
no statistically significant correlation between systemic immune-inflammation index and types of psoriasis. Also systemic immune-
inflammation index >510, 69 was determined as a cutoff point with a sensitivity of 52.5% and specificity of 82.5%.

Conclusion: Systemic immune-inflammation index was found to be significantly higher in patients with psoriasis than in healthy 
controls with a discriminant ability. Systemic immune-inflammation index may serve as a supportive method in clinical settings. 
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INTRODUCTION

Psoriasis (PsO) is a chronic inflammatory skin disease 
that affects 0.5%-11.4% of the general population.1 It 
is a physically, socially, and psychologically disabling dis-
ease with a clinical course presenting remissions and 
relapses and negatively affecting the quality of life of 
the patients.2,3 The assessment of the disease is gener-
ally based on clinical evaluations as no useful laboratory 
biomarker for PsO severity has been defined. Biomarkers 
using routine laboratory tests accurately presenting pso-
riasis severity may have important practical values.3

Systemic immune-inflammation index (SII) which is 
based on neutrophil, platelet, and lymphocyte counts 

(neutrophil × platelet/lymphocyte) has been defined 
as a new inflammatory index that has been reported to 
be associated with poor outcomes, especially in several 
malignancies and disease activity in several inflammatory 
diseases.4-6

Systemic immune-inflammation index has also been 
investigated in PsO in a limited number of studies in 
terms of its prognostic role and its utility in the manage-
ment of patients with PsO.7,8 However, the role of SII as a 
biomarker in PsO as a disease with clinically distinct types 
still needs needed to be clarified.

The primary aim of this study was to investigate the 
SII as a biomarker of PsO skin disease severity and the 
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secondary aim was to evaluate its possible relation with 
PsO clinical types. 

METHODS

Study Design and Population
Our study was designed as a case–control observa-
tional study which was performed in Ataturk University 
School of Medicine Dermatology Clinic in accordance 
with the Declaration of Helsinki principles. The protocol 
of the present study was approved by the local Ethics 
Committee (Atatürk University School of Med Ethical 
Committee January 27, 2022/1-53), and an informed con-
sent was taken from all the participants. After calculating 
the sample size as 190 (with 95% CI and 5% deviation; 
95% power) 219 consecutive patients with PsO and 200 
healthy controls were included in this study. Our inclusion 
criteria were being older than 18 years old, having a PsO 
diagnosis for the patient group, and demographically sim-
ilar healthy participants without known diseases for the 
control group. Our exclusion criteria were the presence of 
pregnancy or lactation, any other inflammatory (as well 
as arthritis) or autoimmune disease, infectious diseases, 
hematological disorders, and malignancies. 

Evaluations
Demographic features (age and gender) and disease dura-
tion (months) were recorded. 

For clinical evaluations, PsO clinical type (plaque, guttate, 
inverse, pustular, erythrodermic, or palmoplantar PsO) 
and psoriasis area and severity index (PASI) scores were 
investigated. Psoriasis area and severity index was calcu-
lated as described.8 Cases with PsO were divided into 2 
subgroups according to skin involvement severity: PASI 
< 10 (mild psoriasis), and PASI ≥10 (moderate/severe 
psoriasis).7

Systemic immune-inflammation index was calculated by 
using neutrophil, platelet, and lymphocyte counts in com-
plete blood count (neutrophil × platelet/lymphocyte).8

Erythrocyte sedimentation rate (ESR; mm/h) and 
C-reactive protein (CRP; mg/L) levels were obtained by 
using standard laboratory methods.

Statistical Analysis
Data were analyzed statistically using Statistical Package 
for Social Sciences for Windows 22.0 software (IBM SPSS 
Corp.; Armonk, NY, USA). The conformity of the data to 
normal distribution was assessed with the Shapiro–Wilk 
test. Descriptive frequencies were calculated for demo-
graphic and clinical variables. Categorical variables were 
evaluated by the chi-square test and continuous variables 
were evaluated by the Mann–Whitney U-test/Student’s 
t-test. Correlations between PASI and SII scores were 
analyzed with Spearman correlation analysis by determin-
ing the rho coefficient and level of significance. Receiver 
operating characteristic curves were used to define the 
cutoff points of SII. A P-value of <.05 was considered sta-
tistically significant.

RESULTS

Two hundred nineteen cases with PsO (116 females and 
103 males) and 200 controls (106 women and 94 men) 
were included in this investigation. The demographic fea-
tures of the patients and controls were similar. The ESR 
and CRP levels were also similar between groups. However, 
SII values were found to be significantly higher in patients 
with PsO than in controls (P = .021). The demographic 
features, disease duration, and laboratory characteristics 
were shown in Table 1.

MAIN POINTS

•	 The systemic immune-inflammation index (SII) was found 
to be higher in patients with psoriasis (PsO) than in healthy 
controls.

•	 A cutoff point of SII was defined with a sensitivity of 
52.5% and specificity of 82.5%.

•	 The SII, with its discriminant ability, might be a supportive 
method in clinical settings.

Table 1.  The Demographic Features, Disease Duration, and 
Laboratory Characteristics of the Participants

Patients with 
PsO, n = 219

Controls, 
n = 200

P

Age (years)
  Mean ± SD
 � Minimum/

maximum

41.11 ± 12.09
19/76

40.08 ± 13.11
21/74

.711

Gender, n (%)
  Female
  Male

116 (53)
103 (47)

106 (53)
94 (47)

.802

Disease duration 
(months)
  Mean ± SD
 � Minimum/

maximum

141.84 ± 118.12
2/720

ESR (mm/h)
  Mean ± SD 16.12 ± 08 14.80 ± 10 .852*

CRP (mg/L)
  Mean ± SD 4.50 ± 1.0 3.80 ± 0.80 .685*

SII (103/mm3)
  Mean ± SD 586.77 ± 260.71 445.25 ± 15.73 .021
*Student’s t-test, Mann–Whitney U-test.
CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; NS, not 
significant; PsO, psoriasis; SII, systemic immune-inflammation index.
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The correlations between PASI and SII were also investi-
gated. The correlation coefficients between PASI scores 
and SII values in all patients, in patients with mild PsO, 
and in patients with moderate/severe PsO were P < .01, 
r = 0.196; P < .05, r = 0.215, and; P < .05, r = 0.217, respec-
tively. These correlations seemed to be negligible since it 
was just below the limit. There was no statistically signifi-
cant correlation between SII and types of PsO (Table 2). 

We also analyzed the discriminatory ability of SII to dis-
tinguish patients with PsO and controls. The cutoff val-
ues were estimated based on the Youden index which 
maximizes the sum of sensitivity and specificity. The 
cutoff point was determined as >510.69 with a sensi-
tivity of 52.5% and a specificity of 82.5% (P <.001 and 
AUC = 0.664) (Figure 1).

DISCUSSION

In this study investigating SII as a potential biomarker in 
PsO, SII was found to be significantly higher in cases with 
PsO than in healthy controls and it presented a negligible 
positive correlation with PASI scores in these patients. 
Also, SII > 510.69 was determined as a cutoff point with a 
sensitivity of 52.5% and specificity of 82.5%.

Psoriasis is a chronic inflammatory skin disease that 
affects approximately 125 million people worldwide.3 Its 
evaluation has been still based on clinical findings since 
no useful laboratory parameter representing PsO sever-
ity is available. A practical laboratory biomarker may have 
important value in clinical settings. 

In recent years, the prediction of inflammation based on 
full blood count parameters (FBC) has become a use-
ful method. As FBC is a practical, cheap routine test, its 
subparameters’ various combinations have become more 
widely used in predicting the status of various diseases.5 
Among these indices, SII has gained remarkable popular-
ity as an immune-inflammation marker since it integrates 
the kinetics of 3 cell populations (neutrophil × platelet/
lymphocyte) into 1 single parameter.9 In clinical settings, it 
has been studied mainly in malignancies as an inflamma-
tion-based prognostic marker.4 In dermatology practice, 
SII was investigated in some inflammatory diseases, and 
higher SII was found to be associated with active disease 
in these studies.5,10

Systemic immune-inflammation index was also investi-
gated in PsO in 2 previous studies.7,8 Systemic immune-
inflammation index was found to be higher in cases with 
PsO than controls in both studies. Our results presenting 
significantly higher SII values in patients with PsO than 
controls contribute to these data. Unlike the previous 2 
studies, we excluded PsO patients presenting any other 
inflammatory disease comorbidities (such as arthritis, 
thyroiditis, and inflammatory bowel diseases) in our study. 
By excluding other inflammatory conditions, we aimed to 
reach a PsO patient population without any other inflam-
matory conditions that can affect the inflammatory 
response in order to analyze the relation only between 
SII and PsO skin disease severity. Showing significantly 
higher SII scores in patients with PsO than controls and 
negligible positive correlation between SII and PASI scores 

Table 2.  The Correlations Between SII and PASI Scores

PsO Characteristics   SII

Correlation
P
r

All patients (n = 219) 9.08 ± 5.15 586.77 ± 260.71 .004
0.196

Patients with mild PsO (PASI < 10), (n = 132)

Patients with moderate/severe PsO (PASI ≥ 10) (n = 87)

5.59 ± 2.37

14.36 ± 3.43

557.65 ± 238.90

630.95 ± 286.52

.035
0.215

<.047
0.217

PsO clinical type
  Plaque, n = 175

  Guttate, n = 15

  Inverse, n = 2
  Pustular, n = 5
  Erythrodermic, n = 0
  Palmoplantar, n = 22 

9.33 ± 5.19

11.87 ± 4.14

8.50 ± 4.80
7.00 ± 6.5

5.73 ± 3.52

595.97 ± 260.60

626.60 ± 359.34

393.00 ± 19.79
612.80 ± 200.96

488.18 ± 187.90

<.010
0.193

.698

.749
0.635

.734
Spearman correlation test.
PASI, psoriasis area and severity index; PsO, psoriasis; SII, systemic immune-inflammation index.
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in a PsO patient population without any other inflamma-
tory condition may lead to an objective conclusion that 
higher SII values might relatively weakly reflect severe 
skin disease in PsO. In our study, we also evaluated a pos-
sible relation between SII and PsO clinical types. However, 
there was no statistically significant correlation between 
them. Since there were a limited number of patients in 
some clinical types, further studies are needed to analyze 
this association. 

The limited number of patients with different clinical 
types of PsO other than plaque form was the main limita-
tion of our study. Our results obtained from a relatively 
large sample size and from PsO patients without any 
other inflammatory disease comorbidities as possible 
confounders can be considered as the main strengths of 
the present study. 

The results of our study presented that SII was higher in 
patients with PsO with a negligible correlation with skin 
disease severity. Systemic immune-inflammation index, 
as a simple, practical, and cost-effective tool, appeared 
as an informative biomarker of the skin disease sever-
ity in our study. However, it should be kept in mind that 
FBC indices may be affected by several factors such as 
anemia, thrombocytopenia, and acute infection.5,11-14 
Since SII includes 3 parameters of FBC; platelets, neu-
trophils, and lymphocytes that participate in the inflam-
matory process, it may reflect more accurate information 

about inflammation.15,16,17 The higher counts of the first 
2 parameters may define underlying inflammation, while 
lower counts of lymphocytes may express an uncon-
trolled inflammatory pathway.15 The main strength of 
SII has been reported as the inclusion of platelet count 
as they take part in crucial immune-mediated processes 
such as producing inflammatory cytokine and play impor-
tant roles in coagulation, fibrinolysis, tissue regeneration, 
and angiogenesis.8 The SII score, as a combined marker of 
3 hemostatic system indices, may contribute additional 
information regarding the inflammatory response of the 
body.15 In our study, our results supported SII as a practi-
cal informative tool reflecting PsO skin severity.

In conclusion; SII was found to be higher in patients with 
PsO than in healthy controls with a discriminant ability. 
Systemic immune-inflammation index may serve as a 
supportive method in clinical settings.
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Figure 1.  The positive correlation between SII and PASI scores. 
PASI, psoriasis area and severity index; SII, systemic immune-inflammation index. P = .004, r = 0.196.
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