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inflammatory index as a measure of systemic
inflammation in patients with psoriasis
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Abstract

Psoriasis is a chronic immune-mediated disease characterized by systemic inflammation. In recent years, the neutrophil-t)
lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), systemic immune-inflammation index (Sll), systemic inflammation
response index (SIRI), and pan-immune-inflammation value (PIV) were shown to be important indicators of inflammation. The aim
of the present study is to investigate NLR, PLR, SlI, SIRI, PIV together in patients with psoriasis. This retrospective case-control
study encompassed seventy-one individuals diagnosed with psoriasis and seventy healthy controls who underwent evaluation at
the Dermatology clinics of Aksaray University Training and Research Hospital from January 2022 to January 2023. Inflammatory
process indicators such as NLR, PLR, SlI, SIRI, PIV were computed for analysis. A notable discovery from our research was the
indication of a direct relationship between Sl and Psoriasis Area Severity Index (PASI) scores. A statistically significant difference
was found between the 2 groups in terms of neutrophils, lymphocytes, monocytes, and platelets (P < .05). The area under the
curve of the SlI score for psoriasis was 0.611. The optimal cutoff value of Sll to predict psoriasis activation was 442.7, with 55.7%
sensitivity and 45.7% specificity (95% confidence interval 0.518-0.704, P = .024). A positive correlation was observed between
Sll, PIV and PASI (P = .004, r = 0.34; P =.006, r = 0.32 respectively).There was no statistically significant distinction observed in
the PLR indices between the groups (P > .05). The present study investigation demonstrates the potential utility of Sll, SIRI, and
PIV in assessing psoriasis patients. Moreover, the findings suggest that Sl and PIV could function as an autonomous prognostic
marker for individuals diagnosed with psoriasis.

Abbreviations: AUC = area under the curve, HS = hidradenitis suppurativa, NLR = neutrophil-to-lymphocyte ratio, OS =
oxidative stress, PASI = psoriasis area severity index, PIV = pan-immune-inflammation value, PLR = platelet-to-lymphocyte ratio,

Sll = systemic immune-inflammation index, SIRI = systemic inflammation response index.
Keywords: inflammation, pan-immune-inflammation value, psoriasis, systemic inflammatory response index

1. Introduction

Psoriasis is a prevalent chronic inflammatory condition typ-
ified by alternating periods of exacerbation and remission.
Its prevalence in the general population is estimated to be
between 1.5% to 2%.!" It is a non-contagious condition that
can affect various body parts, including the scalp, elbows,
knees, and lower back.”?! Experts suggest that psoriasis arises
from a blend of genetic, environmental, and immune system
elements.’! The immune system plays an important role in the
occurrence of psoriasis. In a normal immune response, white
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blood cells, particularly T cells, help protect the body against
infections and other threats. However, in individuals with pso-
riasis, these T cells become overactive and trigger an inflam-
matory response. This, in turn, accelerates the production of
skin cells, leading to the characteristic buildup of thick, scaly
patches. In psoriasis, the immune system’s abnormal response
doesn’t just affect the skin; it can also lead to inflammation
in other parts of the body.’! This systemic inflammation has
been associated with a higher likelihood of developing addi-
tional conditions, including cardiovascular disease, metabolic
syndrome, and arthritis. The connection between psoriasis
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and systemic inflammation is not fully understood, but it is
believed that inflammatory molecules produced in the skin
during a psoriatic flare-up can enter the bloodstream and
affect other organs. Additionally, the chronic inflammatory
state associated with psoriasis may contribute to developing
systemic conditions.!®]

Oxidative stress (OS) stems from a combination of height-
ened production of reactive oxygen species/reactive nitrogen
species and diminished levels or activity of antioxidants respon-
sible for their neutralization. Research indicates that OS plays a
significant role in the development of various diseases, includ-
ing psoriasis.”31 OS may act as a trigger for the initiation or
exacerbation of psoriasis. Increased levels of reactive oxygen
species can activate signaling pathways and immune responses
that contribute to the development of psoriatic lesions. This
suggests that OS may play a role in the initial stages of the
disease. Psoriasis is characterized by an abnormal immune
response that leads to chronic inflammation. Psoriasis treatment
often involves managing both the skin symptoms and address-
ing systemic inflammation. Topical treatments, phototherapy,
and systemic medications (such as immunosuppressants or
biologics) are commonly used to control skin manifestations.
Making changes to one’s lifestyle, like adhering to a balanced
diet, engaging in regular physical activity, and abstaining from
smoking and excessive alcohol intake, could also aid in con-
trolling the systemic inflammation linked to psoriasis.!'*1?! The
systemic inflammatory response index (SIRI) and pan-immune-
inflammation value (PIV) are recently developed indices rec-
ognized as comprehensive markers of immune response and
systemic inflammation. These measures play a significant role in
predicting prognosis or treatment outcomes in various diseases
among patients.!'”2!! The objective of this study was to assess
neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte
ratio (PLR), systemic immune-inflammation index (SII), SIRI,
and PIV parameters in individuals diagnosed with psoriasis.

2. Materials and methods

This retrospective case-control study included 71 patients with
psoriasis and 70 healthy controls from individuals who visited
the Dermatology Clinics of Aksaray University Training and
Research Hospital from January 2022 to January 2023. The
study adhered to the principles of the Helsinki Declaration, and
informed consent was obtained from all participants. Patients
younger than 18 years old, patients with an systemic infec-
tion, inflammatory/autoimmune or chronic disease other than

Characteristics of patients and controls, including clinical and demographic
data.

Psoriasis (n = 71) Control (n = 70)

Parameter n% n% P
Gender Male 39 (55.7%) 37 (62.9%) 734"
Female 31 (44.3%) 33 (47.1%)
Age (yr), mean + SD 449 +13.3 456+86 717
PASIt 7.9 (4.15-13.83)
Scalp skin involvement, Present 44 (62.9)
n (%) Absent 26 (37.1)
Nail involvement, n (%) Present 33 (47.1)
Absent 37 (62.9)
Family history of psoriasis, ~Present 16 (22.9)
)

n (%) Absent

Duration of psoriasis (yr)t 6.0 (3.5-17)

IQR = interquartile range, PASI = psoriasis area and severity index.
1 Median (QR).

* Chi-square test.

** Student ¢ test.
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psoriasis, and patients who received topical therapy for psori-
asis in the last 2 weeks or systemic therapy in the last 4weeks
were not included in the study. Demographic data, hemogram
results, and biochemical parameters for both the study and con-
trol groups were retrieved from the hospital’s automated system.

The complete blood parameters included neutrophil, lympho-
cyte, platelet, and monocyte levels for each group. Following
that, the NLR, PLR, SII, SIRI, and PIV were computed as fol-
lows: the ratio of neutrophils to lymphocytes, platelets to
lymphocytes, platelets multiplied by (neutrophils divided by
lymphocytes), (neutrophils multiplied by monocytes) divided by
lymphocytes, and (neutrophils multiplied by platelets multiplied
by monocytes) divided by lymphocytes. Psoriasis area sever-
ity index (PASI) score were used for the assessment of disease
severity.??!

2.1. Ethical approval

The Ethics Committee of Aksaray University granted approval
for this study (Approval Date: 2023-06-22, Approval Number:
72-SBKAEK).

2.2. Statistical analysis

IBM SPSS 22 was utilized for the statistical analysis of the
groups. The normal distribution of the data was assessed using
the Kolmogorov—Smirnov test. Categorical variables were
expressed as numbers and percentages, and group differences
were evaluated using the chi-squared test. Continuous vari-
ables were compared using Student # test and presented as
means = standard deviation. Non-normally distributed values
were compared using the Mann-Whitney U test. The cutoff
value for SII was defined using the receiver operating character-
istic (ROC) curve. A P value < .05 was considered statistically
significant.

3. Results

In the psoriasis group, the average age was 44.9 years with a
standard deviation of 13.3, and 44.3% of the patients were

Comparison of laboratory findings between the patient and control group.
Control (n = 70)

Psoriasis patient (n = 71)

Parameters median (min-max) median (min-max) P*
White blood cell 7.35(3.7-14.3) 7.1 (3.7-12.5) 107
(10°py)
Neutrophil (10° L) 4.4(0.49-9.9 3.8(1.2-6.3) .005
Lymphocyte (10° 2.3(0.1-4.0) 2.6 (0.9-4.5) .009
HL)
Monocyte (10° pL) 0.46 (0.26-4.6) 0.42 (0.19-3.6) .041
Hemoglobin (g/dL) 14.5(11.6-18.0) 14.0 (11.2-17.5) .079
Platelet (10° pL) 251.5 (156-490) 278.5 (171-490) .002
CRP (mg/L) 2.7 (0.42-48) 2.4 (0.40-33) .064
NLR 1.91 (0.21-50) 1.5 (0.52-5.06) <.001
PLR 112.3 (57.8-3366.6) 110.5 (46.5-340.4) 528
Sl 484.2 (563.7-1515) 418.1 (141.8-1532)  .024
SIRI 0.90 (0.10-26.5) 0.65 (0.18-4.28) <.001
PIV 223.7 (24.2-2404.9) 181.1 (41.1-958.9)  .018

Bold values are statistically significant.

CRP = C-reactive protein, NLR = neutrophil lymphocyte ratio, PIV = pan-immune inflammation
value, PLR = platelet lymphocyte ratio, SIl = systemic inflammatory index, SIRI = systemic
inflammatory response index.

*The Mann-Whitney U test was performed for NLR, PLR, SIl (calculated as neutrophil multiplied by
platelet divided by lymphocyte count), SIRI (calculated as neutrophil multiplied by monocyte divided
by lymphocyte count), PIV (calculated as neutrophil multiplied by platelet multiplied by monocyte
divided by lymphocyte count), and CRP.
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female while 55.7% were male. The control group had an aver-
age age of 45.6 years with a standard deviation of 8.6, and
47.1% of the participants were female while 52.9% were male.
There were no statistically significant differences between the
groups concerning age and gender (see Table 1). The median
PASI score was recorded as 7.9.A notable discovery from our
research was the indication of a direct relationship between
SIT and PASI scores. There was a statistically notable contrast
observed between the 2 groups concerning neutrophils, lym-
phocytes, monocytes, platelet (P <.05). The median (min-max)
results of hemogram parameters and indexes across the groups
displays in Table 2.

No notable distinction was observed between the patient
and control groups concerning WBC, hemoglobin, and CRP
levels (P >.05). Moreover, inflammatory indices were com-
puted for both the patient and control groups. There was no
statistically significant distinction observed in the PLR indi-
ces between the groups (P > .05, Table 2). However, NLR, SII,
SIRI, and PIV were found to be statistically significant (P < .05,
Table 2). The area under the curve (AUC) of the SII score for
psoriasis was 0.611. The optimal threshold for predicting pso-
riasis activation using SII was determined to be 442.7, with a
sensitivity of 55.7% and specificity of 45.7% (95 % confidence
interval: 0.518-0.704, P = .024; Fig. 1). A positive association
was noted between SII and PASI scores (P =.004; r=0.34;
Fig. 2).

www.md-journal.com

The AUC of the PIV score for Psoriasis was 0.616. The opti-
mal threshold for predicting psoriasis activation using PIV was
determined to be 192.9, with a sensitivity of 57.1% and specific-
ity of 44.3% (95% confidence interval: 0.523-0.709, P = .018;
Fig. 3). A positive association was noted between PIV and PASI
scores (P =.006; r = 0.32; Fig. 4).

4. Discussion

This study represents the initial investigation to collectively
analyze hemogram parameters and novel inflammatory indices
such as NLR, PLR, SII, SIRI, and PIV in patients with psoria-
sis. The findings from our current study suggest that both SII
and PIV are associated with psoriasis activation. Additionally,
this innovative index shows promise for predicting disease acti-
vation in psoriasis patients. In this retrospective case-control
study, our objective was to contrast hemogram parameters and
newly derived inflammatory indices between the patient and
control subjects. Lately, clinicians have increasingly turned to
inflammation-based indexes like NLR, PLR, SII, SIRI, and PIV
to evaluate disease activity and prognostic indicators across
different types of inflammatory conditions.!"”-212351 Although
the etiopathogenesis of psoriasis is a complex disease, it is basi-
cally an immune-mediated disease. Therefore, the evaluation of
inflammation in this disease is very important for clinicians both
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Figure 1. Receiver operating characteristic curve analysis for assessing the performance of Sl in the prediction of psoriasis activation. A cutoff value of 442.7
was calculated with 55.7% sensitivity and 45.7% specificity (AUC was 0.611 and P = .024). AUC = area under the curve, ROC = receiver operating character-

istic, Sl = systemic inflammatory index.
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Figure 2. The positive correlation between Sl and PASI. A positive association was noted between Sl and PASI scores (P = .004; r = 0.34). PASI = psoriasis

area and severity index, Sll = systemic inflammatory index.

in evaluating the severity of the disease and in guiding more
effective management of the disease.?"!

In this study, significant statistical differences were observed
in NLR, SII, SIRIL, and PIV between the groups. Furthermore,
there was a significant correlation observed between SII, PIV
and PASI scores in individuals diagnosed with psoriasis. Our
findings are strongly correlate with the evidence that psoriasis
is a systemic inflammatory disease.?’?"! In a population-based
study by Zhao et al examining the latent link between psoria-
sis and SII, it was noted that a notable and positive correlation
between SII and psoriasis and as SII tertiles increased, the risk
of psoriasis demonstrated an upward trend. Furthermore, they
found that a significant association between SII and psoriasis,
characterized by 2 consecutive inverted U-shaped patterns and
their analysis revealed the most prominent inflection point at a
specific value of 797.067. Their conclusion suggested that the
results indicate a significant correlation between elevated SII lev-
els and the presence of psoriasis./*"!

Yorulmaz et al’s research on psoriasis patients indicated that
SII levels were elevated in individuals with moderate/severe
psoriasis compared to those with mild psoriasis. In addition,
they also reported that SII, NLR, and PLR levels were higher
in patients with arthritis than in those without. They concluded
that SII could serve as an autonomous prognostic marker for
individuals with psoriasis and psoriatic arthritis.?! In our cur-
rent investigation, SII, SIRI, PIV, and NLR levels exhibited sta-
tistically significant elevations in psoriasis patients compared to
the control group. We indicated that SII and PIV could poten-
tially serve as a prognostic marker. In a retrospective case-control
study by Dincer Rota and Tanacan examining the utility of the
systemic immune inflammation index (SII) in treating psoriasis
patients, it was noted that individuals with psoriasis exhibited
significantly elevated SII values. Additionally, they found that a
cutoff value of 575.8 yielded 66.7% sensitivity and 66% spec-
ificity for identifying psoriasis activation. Their conclusion sug-
gested that SII could potentially serve as a predictor for psoriasis

activation.’?! Another study conducted by Kelesoglu Dincer and
Sezer reported that the NLR, PLR, MLR, and SII were signifi-
cantly higher in psoriatic arthritis (PsA) patients compared to
healthy control. They demonstrated that SII values were notably
elevated in PsA patients exhibiting moderate to severe disease
activity, as per DAPSA scores, compared to those in remission
or with low disease activity. Their findings suggested that SII
could potentially serve as a convenient, practical, cost-effective,
and easily accessible means of monitoring disease activity and
treatment effectiveness in PsA patients.’¥ Melikoglu and Pala
showed significantly higher levels of SII in patients with psori-
asis than in healthy controls. They also reported that there was
no difference between SII and types of psoriasis. In addition,
they indicated that systemic immune inflammation index > 510,
69 was determined as a cutoff point with a sensitivity of 52.5%
and specificity of 82.5%. They hypothesized that SII may be a
supportive method in clinical settings.34

The significance of PIV has been explored extensively in
malignant diseases as well as rheumatologic conditions such as
rheumatoid arthritis, familial mediterranean fever, and vasculi-
tis.[21:23-251 However, its role as a marker in dermatologic diseases
is relatively novel. In a study by Oksiim Solak et al, investigating
the association between systemic immune inflammation mark-
ers and disease severity in patients with hidradenitis suppura-
tiva (HS) compared to healthy controls, it was observed that
neutrophil-to-lymphocyte ratio (NLR), systemic immune-
inflammation index (SIII), and PIV values were notably elevated
in HS patients compared to the control group. Furthermore,
these markers exhibited a positive correlation with disease sever-
ity.!**! Similarly, Erdal and Gunaydin examined the relationship
between systemic immune-inflammation response index (SIRI)
and PIV values in patients with chronic spontaneous urticaria
and healthy controls, revealing significantly higher SIRI and PIV
levels in chronic spontaneous urticaria patients.''”! Notably, lit-
erature on the association between PIV and dermatologic dis-
eases is limited, with only 1 study identified for psoriasis. In
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Figure 3. Receiver operating characteristic curve analysis for assessing the performance of PIV in the prediction of psoriasis activation. A cutoff value of 192.9
was calculated with 57.1% sensitivity and 44.3% specificity (AUC was 0.616 and P =.018). AUC = area under the curve, ROC = receiver operating charac-

teristic, PIV = pan-immune inflammation value.

this study Gambichler et al examining the systemic immune-
inflammation biomarkers and the novel pan-immune-inflammation
value (PIV) in healthy controls, HS and psoriasis patients under
treatment with interleukin 17A-inhibitors, it was noted that
significantly higher NLR, SII, and PIV values in psoriasis and
HS patients when compared to HC. Furthermore, they found
that a PIV (P =.032, odds ratio 1.17 95% CI 1.001-1.01) were
independent predictors for generalized pustular psoriasis sub-
type. Their conclusion suggested that the results indicate that
In psoriasis patients, high levels of systemic inflammation and
impaired quality of life are reflected by high SIIB values and PIV
appears to be independent predictor for the generalized pustular
psoriasis-subtype among psoriasis patients.¢!

5. Conclusion

In conclusion, SII, SIRIL, and PIV emerge as novel inflamma-
tory indices applicable for assessing psoriasis patients. SII holds
promise for predicting disease activation, presenting a valu-
able, cost-effective, and practical aid for clinicians in treatment

planning. Consequently, incorporating hemogram parameters
and combined inflammatory indices may offer valuable insights
into monitoring psoriasis progression.
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area and severity index, PIV = pan-immune inflammation value.
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