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Platelet-to-Lymphocyte Ratio, and Systemic
Immune-Inflammation Index in Psoriasis Patients:
Response To Treatment With Biological Drugs

Hulya Albayrak

Namik Kemal University; halbayrak@nku.edu.tr

Abstract: Background: Psoriasis is a chronic immune-mediated skin disease in which systemic inflammation
plays an important role in the pathogenesis. In recent years, neutrophil-to-lymphocyte ratio (NLR), neutrophil-
to-monocyte ratio (NMR), platelet-to-lymphocyte ratio (PLR), and systemic immune-inflammation index (SII)
have been shown to be important indicators of inflammation. In this study, our aim is to investigate NLR, NMR,
PLR, and SII levels in psoriasis patients treated with biologic agents. Method: Clinical and biochemical data of
209 patients who received systemic therapy for psoriasis were obtained by retrospectively reviewing their
medical records. NLR, NMR, PLR, and SII values were calculated from the hemogram values of the patients.
Results: In the third month of follow-up, the mean CRP, NLR, NMR, PLR, and SII values were significantly
decreased compared to the baseline values. SII values showed strong positive correlations with NLR, NMR and
PLR. Adalimumab, etanercept, and infliximab, which are TNF-a blockers, were observed to be more effective on
PLR and NLR and especially NMR. Conclusion: NLR, NMR, PLR, and SII, which are data obtained from routine
blood tests, can be used in the monitoring of treatment of psoriasis, especially with TNF- a blockers.

Keywords: psoriasis; neutrophil/lymphocyte ratio; platelet/lymphocyte ratio; neutrophil/monocyte ratio;
systemic immune-inflammation index

Introduction

Psoriasis is a chronic systemic inflammatory disease that can affect the skin and/or joints,
affecting 2-3% of the world's population [1]. As in many inflammatory diseases, it is important to
determine the severity of the disease for safe and effective treatment. As there is no single tool that
can fully assess the severity of psoriasis, the assessment of the disease becomes more complex [2].
The psoriasis area severity index (PASI), which evaluates the degree of induration, erythema, and
desquamation in the affected body parts, is one of the most commonly used scales since 1978 [3]. In
cases where PASI cannot be performed, body surface area (BSA) distribution percentage is another
simple scale used. In addition, parameters used in routine blood tests such as CRP, cytokines, and
adhesion molecules in psoriasis patients were also used to evaluate disease activity [4-6]. However,
new parameters are required due to the lack of objective evaluation criteria, insufficient evaluation of
chronic inflammation causing disease, and differences among clinicians.

Due to the role of inflammation in the pathogenesis of psoriasis and the increase in our
knowledge about cytokines, interleukins, and serum autoantibodies over time, better markers for the
diagnosis and severity of psoriasis are available. Therefore, identification of widely used and low-
cost biomarkers of systemic inflammation that play a role in the pathogenesis of psoriasis, in addition
to the clinical data of the patients, may be useful for the evaluation of psoriasis patients. Recently,
many indexes related to systemic inflammation from routine complete blood count (CBC) tests have
been used because of their ability to predict outcomes in pathological conditions [7]. Platelet-to-
lymphocyte ratio (PLR), Neutrophil-to-lymphocyte ratio (NLR), and Neutrophil-to-monocyte ratio
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(NMR), which can be easily measured as a part of routine CBC, are widely used in chronic
inflammatory diseases as simple markers of systemic inflammatory response [5,8]. Studies have
investigated the use of PLR, NLR, and NMR as markers of systemic inflammation in rheumatoid
arthritis, ulcerative colitis, acute coronary syndrome, diabetes mellitus, end-stage renal disease,
tuberculosis, familial Mediterranean fever, and cirrhosis [8-13]. In addition, there are studies using
PLR and NLR to determine prognosis in cancer patients [14]. There are studies suggesting that PLR
and NLR are increased in psoriasis patients compared to controls, and therefore they can be easy and
inexpensive markers for psoriasis patients [15-17]. Similar to PLR and NLR, there are studies showing
that systemic immune inflammation index (SII), another marker obtained from routine CBC, can be
used as an effective prognostic factor in diseases where chronic inflammation is causative [18].

The immune axis of tumor necrosis factor (TNF)-a/interleukin (IL)-23/IL-17 is involved in the
pathogenesis of psoriasis. Therefore, biologics targeting these cytokines have been used in the
treatment of psoriasis in recent years [19]. Although TNF-a inhibitors show high efficacy against
rash, their effects on PLR, NMR, NLR and SII, which are the markers of the inflammatory reaction,
have not been adequately studied. In other words, the answer to whether PLR, NLR, NMR, and SII
can be biomarkers for the efficacy of TNF-a inhibitors has not been fully elucidated. Therefore, our
aim in this retrospective study is to investigate the effects of the TNF- a blockers adalimumab,
etanercept, and infliximab, and the IL-17A antagonist ustekinumab, secukinumab, and ixekizumab
as well as acitretin and methotrexate, which are used in the treatment of psoriasis, on PLR, NLR,
NMR, and SII in psoriasis patients, and to seek answers to the question of whether these parameters
can be biomarkers of treatment efficacy for these drugs.

Material methods

This retrospective study was carried out on patients who were followed up and treated with the
diagnosis of psoriasis between 2015-2021 in the Dermatology outpatient clinic of Namik Kemal
University Faculty of Medicine. The study protocol was approved by the Namik Kemal University
Ethical commity (identifiers: Clinical Ethical Approval No: 2021.39.02.02). Patients aged 18 years
and older with a diagnosis of psoriasis and who had received systemic treatment for psoriasis were
included in the study. Patients under 18 years of age, with malignant tumor, active infection or any
systemic inflammatory disease, and patients whose hematological data could not be obtained were
excluded from the study.

Using hospital information, age, gender, disease duration, PASI values, treatments applied to
the patients, and hematological values were recorded. In hemogram tests, erythrocytes, hemoglobin,
hematocrit, mean erythrocyte volume (MCV), mean erythrocyte hemoglobin (MCH), mean
corpuscular hemoglobin concentration (MCHC), red blood cell distribution width (RDW), white
blood cell (WBC) counts, neutrophil counts, lymphocyte counts, eosinophil counts, basophil counts,
monocytes counts, platelets counts, mean platelet volume (MPV), platelet distribution width (PDW),
CRP, and erythrocyte sedimentation rate (ESR) were recorded. NLR was obtained by dividing the
neutrophil count by the lymphocyte count, the NMR by dividing neutrophil count by the monocyte
count, and the PLR was obtained by dividing the platelet count by the lymphocyte count. SII was
calculated with the formula of neutrophil (N) x platelet (P)/lymphocyte (L) (SII=N x P/L ratio) and
recorded.

In addition, the systemic treatments (methotrexate, adalimumab, acitretin, ustekinumab,
etanercept, secukinumab, ixekizumab, and infliximab) taken by the patients were recorded and
hematological values were compared according to the treatment groups.

Statistical analysis was performed using SPSS 20 statistical software. Shapiro-Wilk test was used
to evaluate the suitability of the measured data to the normal distribution. The mean, standard
deviation, median, minimum, and maximum values of continuous variables, and n and percentage
values of categorical variables were given. One way ANOVA test was used for the analysis of
normally distributed data in the comparison between groups, and the Kruskal-Wallis test was used
for data that did not show normal distribution. Friedman test was used to compare repeated
measurements. If there was a difference between the measurements, Wilcoxon test was used for
pairwise comparison. Spearman's test was performed for the correlation of hematological
parameters. For all statistics, p < 0.05 was determined to be significant
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Results

The demographic characteristics of all participants included in the study are shown in Table 1.
The mean age of the participants was 42.40+13.01 years, the mean PASI value was 11.76+6.42, and the
mean time post-onset was 13.73+10.27 years. Of the 209 participants, 129 were male and 80 were
female. 64 patients were using methotrexate, 43 patients were using acitretin, 40 patients were using
ustekinumab, and 26 patients were using adalimumab.

The change in hematological values of the participants over time with treatment is shown in
Table 2. In the 3rd month of follow-up, mean RBC, neutrophil, platelet, CRP, ESR, NLR, NMR, PLR,
and SII values decreased significantly compared to baseline values, while mean MCV, RDW,
lymphocyte, monocyte, MPW, and PDW values increased significantly compared to baseline values.
In the sixth month of follow-up, the mean RBC, HCT, neutrophil, NLR, and PLR values increased
significantly compared to the third month. However, although NMR and PLR increased, they were
still significantly lower than baseline. While the mean MCH, WBC, monocyte, PDW, CRP, ESR and
NMR values decreased significantly at the sixth month of the follow-up compared to the third month,
the mean MCH, CRP, ESR and NMR values at the sixth month were still significantly different from
the baseline values.

Adalimumab, acitretin, etanercept, and infliximab significantly decreased NMR at the third
month of treatment compared to baseline values, while all biologics used in the treatment
significantly decreased NMR at the sixth month of treatment compared to baseline values.
Adalimumab, acitretin, etanercept, and infliximab significantly decreased PLR at the third month of
treatment compared to baseline values, while infliximab, ustekinumab, and adalimumab
significantly decreased PLR at the sixth month of treatment compared to baseline values.
Adalimumab and infliximab significantly decreased NLR at the third month of treatment compared
to baseline values, while only adalimumab significantly decreased NLR at the sixth month of
treatment compared to baseline values. Adalimumab treatment alone decreased the SII values at both
the third and sixth months of treatment compared to the baseline values.

There was no difference between the treatment agents in terms of NLR-NLR3, NLR-NLR6,
NMR-NMR3, NMR-NMR6, PLR-PLR3 and PLR-PLR6 changes (Table 4).

Correlations of NLR, NMR, and PLR with other parameters are given in Table 5. NLR had a
weak positive correlation with PASI and CRP and a strong positive correlation with NMR and PLR.
SII showed a weak positive correlation with PASI and CRP, and a strong positive correlation with
PLR, NMR, and NLR. No significant correlations were observed in terms of other parameters.

Table 1. Demographic and clinical data of the participants.

Psoriasis vulgaris

Gender Male 129 (%61.7)
Female 80 (%38.3)
Nail Psoriasis No 10 (%18.5)
Yes 44 (%81.5)
Joint involvement No 8 (%20)
Yes 32 (%80)
Biological agent Metotrexate 64 (%30.6)
Adalimumab 26 (%12.4)
Asitretin 43 (%20.6)
Ustekinumab 40 (%19.1)
Etanercept 13 (%6.2)
Secukinumab 9 (%4.3)
Ixekizumab 6 (%2.9)
Infliximab 8 (%3.8)
Age (Year) 42.40+13.01, 42 (18-69)
Time post-onset (Year) 13.73+£10.27, 11.5 (1-52)
PASI 11.76+6.42, 10 (3.2-36)

Table 2. Comparison of the changes in hematological values of the participants over time.
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Pre-treatment

After treatment

After treatment

(3 month) (6" month)
RBC 4.75+0.47 4.68+0.632 4.81+1.04b
4.73 (3.7-6.5) 4.65 (1-7) 4.70 (3-15)
HGB 14.26+1.53 14.24+1.68 14.21+1.45
14.234(9.00-18.87) 14.40 (10-20) 14.20 (10-17)
HCT 42.67+4.23 42.49+4.77 43.14+5.67b
42.80 (30.50-56.50) 42.60 (31-60) 42.70 (33-88)
MCV 90.09+6.48 90.64+7.03 90.46+8.63
91.00 (60.0-106.0) 92.00 (59-106) 91.00 (30.104)
MCH 23.30+12.80 30.37+2.522 30.19+2.52 2 b
29.80 (0.00-34.20) 30.82 (19.00-35.00) 30.52 (20-35)
MCHC 33.45+1.10 33.52+1.05 33.05+1.92ab
33.45 (29.0-35.83) 33.54 (30.00-36.00) 33.10 (16-36)
RDW 13.87+1.53 14.23+2.482 13.84+1.95
13.55 (11.0-19.30) 13.60 (12.00-32.00) 13.60 (4-21)
WBC 7.75+2.02 8.18+4.70 7.72+1.92%
7.55 (393-15.31.) 4.50 (2.00-59.00) 7.60 (4-13)
N el 4.95+4.63 4.44+1.534 4.96+3.63 b
4.38 (2.00-60.40) 4.16 (1.00-9.00) 4.38 (2-31)
Lymphocyte 2.37+1.10 2.44+0.702 2.42+1.172
2.27 (0.96-13.70) 2.30 (1.00-5.00) 2.30 (1-13)
T 0.57+0.18 0.61+0.204 0.59+0.24 >
0.55 (0.20-1.32) 0.58 (0.00-1.00) 0.56 (0-2)
Eosinophil 0.20+0.12 0.20+0.10 0.21+0.11
0.17 (0.04-0.85) 0.19 (0.00-1.00) 0.17 (0-1)
Basophil 0.03+0.02 0.03+0.02 0.03+0.02
0.03 (0.00-0.11) 0.03 (0.00-0.12) 0.03 (0-0.1)
Platelet 265.80+62.84 254.86+69.48 254.07+66.63
259.50 (114.0-408.0) 246.00 (71.00-442.00) 250.00 (8-417)
MPV 8.79+0.78 8.93+.093a 8.89+0.84 2
8.80 (7.0-11.0) 8.80 (6.90-14.50) 8.80 (6-12)
PDW 14.86+2.55 15.24+2 .58 2 15.01+2.61°
15.00 (0.0-22.50) 15.00 (2.00-22.00) 14.80 (0-22)
CRP 5.34+9.21 4.96+6.452 4.88+7.82ab
2.65 (0.0-75.0) 2.24 (0.40-29.70) 2.49 (0-48)
ESR 17.52+18.02 13.28+12.44 = 13.50+12.06a-b
12.0 (1.0-107.0) 9.00 (1.00-60.00) 9.70 (1-51)
NLR 2.21+1.54 1.91+0.73 2.26+1.79"
1.88 (0.44-17.46) 1.85 (0.72-4.55) 1.88 (0.44-14.25)
NMR 8.83+5.60 7.56+2.42 2 2.42+1.17 ab
8.01 (2.98-64.26) 7.34 (2.46-14.93) 2.30 (0.59-13.40)
PLR 121.78+40.25 111.60+42.81 2 114.57+42.56 b
117.17 (23.43-276.24) 103.33 (46.86-323.46) 110.31 (12.88-253.10)
S 594.76+445.61 504.06+281.312 576.96+455.22 2

500.15 (94.28-4992.60)

42742 (111.26-1644.34)

469.96 (26.92-3316.60)

2 indicates that it is significant when compared with the baseline value.? indicates that it is significant when
compared with the 3 month value.

Table 3. Comparison of clinical parameters according to the biologics used in the treatment.

After treatment
(6! month)

After treatment

Pre-treat t
re-treatmen (34 month)
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RBC  Metotrexate 4.78+0.38 4.57+0.34¢ 4.69+0.34 25
4.75 (3.7-6.2) 4.68 (3.8-5.6) 4.81 (3.9-5.8)
Adalimama 4.69+0.40 4.79+0.59 4.76+0.48
4.75 (4.0-5.6) 4.68 (3.9-6.7) 4.81 (3.8-6.4)
Asitretin 4.78+0.40 4.80+0.37 5.05+1.53
4.75 (3.8-5.9) 4.68 (4.2-6.0) 4.81 (4.3-147)
Ustekinuma 4.64+0.35 4.68+0.38 4.8120.3220
4.75 (3.8-5.5) 4.68 (4.2-5.6) 4.81 (4.0-5.4)
Btanercept 4.74+0.34 4.43+1.02¢ 4.83+0.28
4.75 (4.1-5.6) 4.68 (1.0-5.1) 4.81 (4.3-5.6)
Secukintmab 4.97+0.65 4.91:0.71 4.87+0.55
4.75 (4.4-6.6) 4.68 (4.1-6.5) 4.81 (4.2-6.2)
ekipmab 4.88+0.40 4.78+0.44 4.63+0.25
4.77 (4.3-5.5) 4.77 (4.2-5.4) 4.77 (4.2-4.8)
it 4.76+0.26 45540422 4.65+0.62
4.75 (4.3-5.3) 4.68 (3.6-5.1) 4.81 (3.2-5.4)
14.34+1.35 14.11+1.23 14.13+1.15¢
HGB  Metotrexate ) o (10.82-18.87) 1424 (10.6-177)  14.20 (10.5-17.2)
Adalimumah 14.01+1.29 14.33+1.57 14.14+1.18
1422 (11.21-1690) 14.24 (11.1-19.87)  14.20 (11.4-16.7)
Aitretin 14.38+1.56 14.55+1.09 14.37+0.84
1435 (9.0-1652) 1424 (122-17.2)  14.20 (12.4-17.2)
. 14.23+1.04 14.32+1.53 14.46+1.32
Ustekinumab o0 1154-1660) 1424 (10-17) 1420 (10.6-16.7)
Btanercept 14.19+1.18 13.99+1.28 14.04+0.81
14.26 (11.85-1658) 14.24 (11.9-16.4)  14.20 (11.9-15.3)
Secukinumab 13.80+1.95 13.50£2.12 13.74+1.54
14.10 (10.17-16.68) 1422 (9.8-15.9)  14.20 (11.6-15.7)
ekiztimah 14.76+1.90 14.65+1.72 13.81:0.45
14.59 (11.56-16.75)  14.61 (12.6-16.7)  13.92 (13.1-14.2)
it 14.2120.59 13.75+1.24 13.86+1.15
1426 (12.90-15.0) 1424 (10.7-14.4)  14.20 (11.2-15.1)
43.00£3.75 42.07+3.45 42.78:3.10
HCT - Metotrexate ) (7 3000-5650)  42.48 (33.1-53.0)  43.14 (33.2-50.6)
Al 42.00+3.85 43.035.00 42.86:3.48
41.80 (34.40-51.60)  42.48 (34.0-59.8)  43.14 (35.2-52.5)
Asitretin 43.13+4.10 43.25+3.39 44.54+7.18
43.40 (30.50-50.60)  42.48 (34.7-51.9)  43.14 (35-88)
Usteldmimab 42.29+2.83 42.78+4.09 43.76+3.57 %
42,67 (35.40-48.40)  42.48 (31.9-49.8)  43.14 (33.3-51.4)
Btanercept 42.5243.52 41.80+3.12 41.98+2.90
42.67 (36.80-50.10)  42.48 (35.8-46.4)  43.14 (34.9-45.2)
Secukinumab 41.17+4.96 40.515.14 41.09+3.91
42,10 (31.60-47.30)  42.30 (3.05-46.8)  42.5 (35.0-45.6)
ekizimab 43.48+5.01 43.44+4.65 41.73+1.57
43.40 (35.70-49.80)  43.19 (38.3-49.0)  41.97 (39.8-43.1)
Iflisimab 42.50+1.68 40.9143.837 42.1243.66"
42,67 (38.70-44.60)  42.48 (31.5-42.5)  43.14 (33.2-45.0)
90.82+5.22 92.17+5.08 91.98:4.837
MCV Metotrexate o) 19 73.103)  91.00 (78.0-103.0) 9045 (78-104)
. 90.406.15 90.7247.03 91.50+6.15
Adalimumab

90.09 (80-101)

90.63 (76-106)

90.45 (81-103)
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Asitretin 89.89+4.78 89.7243.33 88.84+9.72
90.09 (73.0-100.0)  90.63 (78:98)  90.45 (29.9-99.0)
Ustekinuma 91.42+5.25 90.95+5.29 90.52+5.54
90.09 (80.0-106.0)  90.63 (73-101) 90.45 (73-102)
Etanercept 89.96+3.68 90.5242.73 88.59+3.65"
9.09 (82.0-99.0) 90.63 (85-96)  90.45 (81.0-93.0)
Secukinumgp | 533441118 82.55+12.00 84.87+10.05
87.00 (60-95) 75.00 (59-95)  90.00 (63.0-93.0)
ekiztmab 89.00+8.17 90.936.60 90.39+3.18
90.50 (74-97) 91.50 (79-99)  90.45 (85.0-95.0)
Iflisionab 89.68+2.39 89.89-+4.40 91.91+5.84
90.09 (84-92) 90.63 (81-97)  90.45 (83.0-103.0)
24.02+12.35 30.91+1.76 9 30.49+1.66 2
MCH — Metotrexate g 05 00-33.7)  30.89 (25.8-342)  30.19 (25.2-33.7)
Al 24-40+1234 30.24+2.42 30.33+2.29
29.79 (0.0-34.10)  30.37 (24.6-34.2)  30.19 (26.2-35.2)
Asitretin 25.74+10.67 30.19+1.12 30.13+1.33
30.14 (0.0-32.94)  30.37 (26.4-32.6)  30.19 (25.7-33.9)
Ustelinumap | 21-72£1449 30.44+2.11 2 30.04+2.14°
30.21 (0.0-34.20)  30.37 (22.8-34.8)  30.19 (23.2-34.7)
Etanercept 16.12+15.60 30.26+1.487 29.83+1.65¢
26.40 (0.0-32.86)  30.37 (26.9-33.9)  30.19 (25.3-31.8)
Secukimumap | 2459£10.14 27.56+4.47 28.44+3.88
28.24 (0.0-33.74)  29.04 (19.2-32.4)  30.19 (20.3-31.9)
ekiztmab 30.27+3.36 30.61+2.62 30.18+1.42
30.77 (23.88-33.88)  30.76 (25.9-33.7)  30.19 (27.8-32.2)
Infliimah 11.14+15.39 30.22+0.87 4 30.50+1.894
0.00 (0.0-30.60)  30.37 (28.3-31.5)  30.19 (27.8-34.7)
33.38+0.83 33.55:+0.84 33.04+0.99"
MCHC  Metotrexate 5 /5 31.3514) 3351 (30.0-35.9)  33.04 (30.8-35.6)
Al 33.43+1.04 33.31:0.87 33.04+1.12
33.45(30.58-35.16) 3351 (31.0-35.0)  33.04 (30.5-35.1)
Asitretin 33.39+1.31 33.65+0.72 32.75+2.70 2%
33.45(29-35.83)  33.51 (32.0-36.1)  33.04 (15.-35.2)
Ustekinuma 33.66:+0.84 33.47+1.00 33.04+0.89¢
33.53 (31.86-3551) 3351 (31.2-36.0)  33.04 (30.9-34.8)
Etanercept 33.39+0.50 33.48+0.73 33.53+1.05
3345 (32.20-34.17)  33.51 (31.8-35.3)  33.04 (31.0-34.9)
Secukimmab 33.45+1.03 33.24:1.40 33.43£0.82
33.45(32.22-35.33) 3276 (31.3-35.2)  33.27 (32.3-34.5)
Iekiptimab 33.92+1.32 33.68+0.43 33.18+0.47
34.27 (32.35-35.15) 3370 (33.0-34.1)  33.04 (32.5-33.9)
Infliimats 33.40+0.17 33.64:0.64 33.06+0.50®
33.45(33.00-33.60) 3351 (32.6:34.9)  33.04 (32.0-33.7)
13.74+1.32 14.52+1.58 13.93+1.17°
RDW  Metotrexate 15 70 11.4.18.8) 1422 (11.8205)  13.83 (11.8-18.0)
, 14.56+1.61 14.31+1.53 14.09+1.53
Adalimumab 1501 90.1830)  14.22(11.9-19.8)  13.83 (11.7-18-9)
Asitretin 13.43+1.21 14.20+1.97¢ 13.60+1.18
13.5 (11-17) 1422 (12525.7)  13.83 (7.4-16.1)
. 13.77+1.04 13.78+1.50 13.76+2.33
Ustekinumab

13.87 (11.50-17.10)

13.70 (11.8-20.9)

13.83 (4.4-20.6)
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Btanercept 13.92+0.86 13.93+1.12 13.50+1.02
13.87 (12.40-15.70)  14.22 (12.1-16.6)  13.83 (11.6-15.9)
Secukinumab 14.50+1.40 14.43+1.88 14.14+1.99
14.90 (11.80-17.00)  14.60 (11.9-18.3)  13.83 (12.7-19.3)
ekiztmab 13.91+2.79 14.20+2.90 13.85:0.85
1330 (11.0-19.3) 1325 (11.8-19.9)  13.83 (12.5-15.2)
Iflisionab 14.19+0.51 13.87+0.90 14.19+1.27
13.87 (13.87-15.00) 14.22 (11.7-14.5)  13.83 (12.4-16.7)
7.67+1.73 7.76+1.68 7.44+1.17
WBC  Metotrexate 3 4 5147 8.17 (3.9-13.4) 7.71 (4.2-10.7)
A dalimamab 8.14+2.25 8.35+20.6 7.89+1.63
7.75(424-13.70)  8.17 (5.3-14.3) 7.71 (4.0-11.8)
Asitretin 7.3042.07 7.90+1.39 7.59+1.49
6.87 (3.93-1531)  8.17 (4.8-12.1) 7.71 (4.2-12.7)
Ustekinuma 7.90+1.55 8.01+1.80 8.09+1.91
7.25(4.80-12.60)  8.17 (2.2-11.4) 7.71 (5.0-12.8)
Btanercept 7.7240.92 7.68+1.30 7.43+1.14
7.75(5.40-949) 817 (5.3-10.8) 7.71 (6.1-10.7)
Secukinumab 7.38+1.44 13.2117.04 8.09+1.62
7.75(5.50-9.50) 8.1 (4.3-58.5) 8.54 (4.4-9.9)
ekiztmab 9.44+1.37 8.18+1.24 7.67+1.24
937 (7.75-11.55) 843 (6.3-9.7) 7.71 (6.2-9.9)
Ifliimas 7.87+0.67 7.67+1.09 8.26+0.93
7.75 (7.10-9.45) 8.17 (5.0-8.2) 7.71 (7.7-10.0)
_ 4.58+1.37 4.46+1.23 5.0123.45
Neutrophil - Metotrexate )\ 4g1080)  4.43 (22-8.6) 4.96 (2.4-31.2)
Al 5.102.01 4.58+1.39 4.59+1.27
4.95 (2.0-10.0) 443 (2.4-8.3) 4.84 (2.4-7.8)
Asitretin 4.32+1.39 4.38+1.03 4.66+1.34
4.25 (2.06-8.54) 4.43 (0.9-8.5) 4.96 (2.1-10.9)
Ustekinumab 6.14+8.86 4.54+1.532 5.57+4.41"
495 (2.54-60.40)  4.43 (0.9-8.5) 4.96 (1.8-30.9)
Etanercept 4.70+0.86 4.30+1.10 4.94+1.27
4.95 (2.80-6.40) 443 (2.5-7.4) 4.96 (3.0-7.8)
Secukinumab 4.53+1.04 4.12+1.48 5.08+1.11°
4.95 (2.77-6.05) 4.28 (1.8-7.0) 4.96 (2.8-6.7)
ekiztmab 6.05+1.80 4.59+1.21 4.97+0.78
6.06 (4.12-8.90) 4.32 (3.5-6.8) 4.96 (3.9-6.3)
Iflisimab 5.12+0.77 4.22+0.70 5.07+0.17"
4.95 (3.94-6.68) 443 (2.8-5.2) 4.96 (5.0-5.5)
Lymphocyt 2.53+1.50 2.33+0.55 2.27+0.46
e 237 (122-13.70)  2.44 (1.1-3.8) 2.42 (0.8-3.4)
Al 2.24+0.56 2.76+0.69 2.54+0.55
2.34 (0.96-3.27) 2.73 (1.4-4.3) 2.42 (1.1-3.6)
Asitretin 2.22+0.68 2.42+0.46° 2.34+0.60
2.17 (1.35-5.39) 2.44 (1.5-4.5) 2.42 (0.6-4.4)
Ustekinuma 2.39:0.51 2.48+0.54 2.78+1.77
2.37 (1.15-4.13) 2.4 (0.9-4.0) 2.42 (1.7-13.4)
Btanercept 2.39:0.31 2.35+0.26 2.37+0.25
2.37 (1.72-3.10) 2.44 (1.8-2.8) 242 (1.9-2.8)
Secukinumab 2.10+0.61 2.13+0.83 2.24+0.53
2.24(0.99-3.13) 2.22 (0.8-3.4) 2.42 (1.0-2.7)
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ekipumab 2.45:0.81 2.61+0.66 2.120.47
2.34 (1.56-3.92) 2.52 (1.9-3.8) 2.42 (1.5-2.5)
Infliximab 2.140.50 2.3140.68 2.4240.352
2.37 (1.01-2.46) 2.44 (1.3-3.5) 242 (1.9-3.2)
Monocytes Metotrexate 0.57+0.16 0.59+0.19 0.57+0.16
0.57 (0.27-1.32) 0.61 (0.2-1.3) 0.59 (0.2-1.3)
Adalimummab 0.58+0.17 0.65+0.182 0.63+0.17
0.57 (0.20-1.07) 0.61 (0.4-1.3) 0.59 (0.3-1.0)
Asitretin 0.530.09 0.6120.112 0.5620.13°
0.53 (0.21-1.12) 0.61 (0.3-0.9) 0.59 (0.1-1.0)
Ustekinumab 0.59:0.14 0.61£0.16 0.59:0.16
0.57 (0.30-0.95) 0.61 (0.2-1.1) 0.59 (0.3-1.1)
Etanercept 0.57+0.09 0.60+0.09 0.57+0.08
0.57 (0.40-0.82) 0.61 (0.4-0.7) 0.59 (0.4-0.8)
Secukinumab 0.54+0.18 0.510.11 0.57+0.11
0.48 (0.39-0.98) 0.57 (0.4-0.7) 0.57 (0.4-0.8)
Iekiztmab 0.69+0.08 0.610.09 0.55+0.08
0.69 (0.6-0.84) 0.61 (0.5-0.8) 0.59 (0.4-0.6)
Infliimab 0.6020.07 0.61+0.01 0.800.55
0.57 (0.57-0.80) 0.61 (0.6-0.6) 0.59 (0.6-2.2)
Eosinophil Metotrexate 0.2120.10 0.190.07 0.190.06
0.20 (0.06-0.71) 0.20 (0.0-0.5) 0.20 (0.1-0.4)
Adalimuma 0.19+0.10 0.20+0.09 0.20+0.11
0.19 (0.04-0.47) 0.20 (0.0-0.5) 0.20 (0.0-0.5)
Asitretin 0.2240.16 0.21+0.09 0.21:0.08
0.20 (0.06-0.85) 0.20 (0.1-0.7) 0.20 (0.0-0.5)
Ustekinumab 0.190.08 0.19+0.08 0.200.08
0.20 (0.07-0.58) 0.20 (0.1-0.6) 0.020 (0.1-0.5)
Etanercept 0.17+0.04 0.18+0.04 0.190.05
0.20 (0.09-0.21) 0.20 (0.1-0.2) 0.20 (0.1-0.3)
Secukinumab 0.18+0.07 0.22+0.17 0.27+0.20
0.20 (0.09-0.35) 0.17 (0.0-0.6) 0.20 (0.1-0.8)
ekiptmab 0.200.05 0.23+0.07 0.21+0.09
0.18 (0.17-0.32) 0.23 (0.1-0.4) 0.20 (0.1-0.4)
Infliimab 0.2120.06 0.190.052 0.230.07°
0.20 (0.11-0.32)  0.20 (0.01-0.03) 0.20 (0.2-0.4)
Basophil  Metotrexate 0.03£0.01 0.03+0.01 0.03+0.01
0.03 (0.01-0.08) 0.03 (0.0-0.1) 0.03 (0.0-0.1)
Adalimummab 0.030.02 0.03+0.01 0.03+0.01
0.03 (0.0-0.09) 0.3 (0.0-0.1) 0.03 (0.0-0.1)
Asitretin 0.03+0.01 0.03+0.01 0.03+0.01
0.03 (0.0-0.08) 0.03 (0.0-0.1) 0.03 (0.0-0.1)
Ustelinumab 0.30.1 0.03+0.01 0.030.02
0.3 (0.0-0.07) 0.03 (0.0-0.1) 0.03 (0.0-0.1)
Etanercept 0.03+0.01 0.02+0.01 0.03+0.01
0.03 (0.01-0.08) 0.03 (0.0-0.1) 0.03 (0.0-0.1)
Secukinumab 0.020.01 0.30.1 0.03+0.08
0.02 (0.01-0.07) 0.3 (0.0-0.1) 0.03 (0.0-0.1)
Iekipuma 0.040.01 0.03+0.01 0.040.03
0.04 (0.02-0.07) 0.03 (0.0-0.1) 0.03 (0.0-0.1)
Infliimab 0.02+0.01 0.02+0.01 0.03£0.01 >
0.03 (0.01-0.04) 0.03 (0.0-0.0) 0.03 (0.1-0.3)
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Platelets  Metotroxate | 209-64253.94 254.56+53.22 2 253.85+48.15
265.80 (151-408)  254.86 (96-401)  254.07 (101-386)
Al 2773826140 266.19+73.69 260.52+49.43
270.50 (140-397)  257.43 (71-442)  254.07 (148-372)
- 249.92+61.37 239.37+35.61 239-84+47.61
Asitretin
251 (136-404)  254.86 (152-353)  254.07 (7.6-352.0)
Ustekinumap | 265:84:47.30 254.86+62.71 262.19+59.68
265.80 (114-373)  254.86 (104-427)  254.07 (133-417)
Etanercept 279.52:+45.63 263.62+48.67 ° 270.03:+49.45
265.80 (242-389)  254.86 (193-355)  254.07 (209-386)
Cecukinumgy | 283756440 270.22+82.04 250.12+78.67
267.0 (186-396)  255.00 (148-405) 254.07 (130-365)
ekipmab 255.83+74.10 247.81+80.86 253.70+39.20
242.50 (162-365)  245.43 (158-346)  254.07 (186-308)
Iflixiomab 263.25+10.03 251.78+40.87 252.17+24.167
265.80 (246-279)  254.86 (195-334)  254.07 (199-286)
8.75+0.62 8.78+0.65 8.86+0.51
MPV. Metotrexate ¢ 79 7 4.10.5) 8.93 (6.9-10.4) 8.89 (7.6-10.1)
A dalimamab 8.76+0.75 8.89+0.63 8.80+0.75
8.79 (6.9-10.2) 8.93 (7.7-10.1) 8.89 (6.4-10.0)
Asitretin 8.88+0.75 9.05+0.64 8.97+0.78
8.79 (7.3-10.8) 8.93 (8.2-11.5) 8.89 (7.6-11.8)
Ustekinumab 8.70+0.71 8.740.66 8.91+0.66
8.79 (7.2-11.3) 8.75 (7.3-10.1) 8.89 (7.4-10.5)
Btanercept 8.87+0.47 8.93+0.36 8.83+0.43
8.79 (8.2-10.1) 8.93 (8.2-9.9) 8.89 (7.7-9.6)
Secukinumab 8.73+0.87 9.36+2.15 8.87+1.06
8.79 (7.6-10.1) 8.40 (7.4-14.5) 8.70 (7.6-10.6)
ekiztmab 8.75+0.49 9.13+0.54 8.62+0.34
8.90 (7.8-9.1) 8.96 (8.6-10.0) 8.79 (8.1-8.9)
Ifliimah 8.78+0.63 8.80+0.67 8.94+0.33
8.79 (7.4-9.6) 8.93 (7.2-9.5) 8.89 (8.4-9.6)
14.72+2.05 15.14+1.86 15.00+1.64
PDW  Metotrexate ) o (640-1930) 1523 (95-21.0) 1500 (11.0-21.5)
Al 14.96+1.94 15.17+1.86 14.90+2.06
14.86 (9.8-19.3) 1523 (9.8-183)  15.00 (9.3-18.5)
Asitretin 15.15:2.25 15.76+1.96 15.19+1.51
14.86 (10.5-20.0) 1523 (12.822.3)  15.00 (12.0-21.0)
Ustekinumab 14.72+1.95 14.93+1.85 15.11+2.01
14.86 (11.30-22.50)  15.11 (11.5-20.5)  15.00 (11.8-20.8)
Btanercept 15.00+0.98 15.20+1.24 14.71+1.38
14.86 (13.0-16.80) 1523 (12.8-17.5)  15.00 (11.8-17.3)
Secukinumab 13.19+5.39 13.70+4.86 14.02+5.78
14.0 (0.0-180)  13.80 (24-20.3)  15.00 (0.0-19.8)
ekiztimab 15.35+2.12 15.7742.43 14.68+1.55
15.25 (12.0-18.50) 1551 (13.0-19.3)  15.00 (12.3-17.0)
Iflisimab 14.98+1.42 15.24+1.69 14.91+1.04
14.86 (12.30-17.50)  15.23 (11.8-18.0)  15.00 (13.5-17.0)
5.27+3.20 5.10£3.54¢ 5.42+5.08"
CRP  Metotrexate 5 5/ 526.7) 4.96 (0.7-29.2) 4.87 (0.9-44.8)
. 9.55+15.78 5.0445.54 4.36+4.01 2
Adalimumab

5.34 (1.0-75.0)

4.00 (0.4-21.9)

3.61 (4.0-22.0)
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Asitretin 5.15+0.86 4.96+0.00 2 4.68+0.87 20
5.34 (0.7-5.9) 4.96 (5.0-5.0) 4.87 (0.7-4.9)

, 423+4.23 4.83+5.15 4.07+3.73
Ustekinumab o 4.23.0) 422 (0.7-29.7) 4.27 (0.6-20.6)
Etanercept 3.52+2.60 3.512.73 6.65+12.77

3.40 (1.0-8.0) 2.60 (0.8-11.0) 1.80 (0.4-47.7)
. 4.95+1.34 7.93+7.56 4524271
Secukinumab 5 5/ 5 153 4.96 (1.4-25.9) 4.87 (1.1-10.0)
ekiztmab 3.77+1.39 3.09+1.66 5.0043.55
3.65 (2.1-5.3) 3.09 (1.2-5.0) 4.87 (1.6-11.6)
Iflisionab 4.33+3.55 5.38+6.73 4.90+2.75
3.20 (1.1-10.4) 3.90 (1.2-21.7) 4.87 (1.6-10.3)
16.63+5.84 13.93+5.99 13.5142.46 2
ESR  Metotrexate 1, 51 10-340) 1327 (3.0450)  13.50 (4.0-25.0)
Al 20581341 13.44+9.11+ 15.23+11.39
1751 (2.0-67.0) 1327 (1.0-33.0)  13.50 (2.0-51.0)
Aitretin 19.46+10.63 13.27+0.00+ 12.79+3.09 2
1751 (12-83)  1327(133-13.3)  13.50 (1.0-20.0)
Ustelinumap 171121958 14.49+12.40 12.56+8.07
14.75 (1.0-107.0) 1327 (2.0-60.0)  13.50 (1.0-39.0)
Etanercept 10.91+5.86 8.72:4.04 10.82+7.93
11.00 (1.0-19.0)  10.0 (1.0-13.3) 9.70 (3.0-34.0)
Secukimumap | 23001812 13.75+12.91 13.72+13.44
19.0 (5.0-59.0) 1327 2.0-6.0)  11.00 (3.0-48.0)
ekiztmab 12.33+5.74 9.63+5.16 18.00+10.30°
13.00 2.0-175)  12.63 (3.0-133)  13.50 (1.5-39.0)
Ifliimah 17.75+14.41 12.81+8.03 18.31+12.56
1625 (2.0-49.0) 1327 (20-24.0)  13.50 (6.0-45.0)
1.98+0.63 2.0120.61 2.40+1.69 20
NIR — Metotrexate ) 5 0.44-386)  1.91(0.72-455)  2.26 (0.87-14.25)
Al 2.49+1.44 1.72+0.43 2 1.93+0.58
224(0.79-819)  1.88(0.78-2.51)  2.11 (0.78-3.00)
Asitretin 2.010.62 1.89+0.46 2.34+1.81°
195(1.1-4.33) 191 (0.94-347)  2.26 (0.97-13.63)
Ustekinumab 2.48+2.48 1.91x0.74 2.19+1.34
221(1.28-14.46)  1.91(0.97-427)  2.26 (0.44-9.14)
Etanercept 2.05+0.49 1.87+0.42 2.04+0.78
221(135-3.02)  191(1.19-2.87)  2.26 (1.26-4.22)
Secukimmab 2.35+0.99 2.09+0.78 2.37+0.41
200 (144-429) 217 (1.04-3.83)  2.26 (1.75-2.91)
ekiztimab 2.84+1.60 1.88+0.76 2.50+0.34
2.82(1.05571)  1.89(1.12-326)  2.40 (2.26-3.14)
Infliimats 2.73+1.27 2.03+0.68 2.25+0.26
221 (1.60-554) 191 (1.02-351)  2.26 (1.72-2.68)
8.36+2.58 8.05+2.21 2.27+0.46 o
NMR  Metotrexate ¢ /00 08-19.85)  7.56 (2.76-14-93) 242 (0.84-3.37)
Adalimimab 9.64::6.56 7.17+1.942 2.54+0.5520
8.83 (4.27-39.30)  7.40 (4.28-13.08)  2.42 (1.12-3.64)
Asitretin 8.43+2.17 7.37+1.687 2.34+0.60 20
8.48 (3.96-14.71)  7.56 (4.22-13.41)  2.42 (0.59-4.38)
. 9.72+9.04 7.45+1.71 2.79+1.78 b
Ustekinumab

8.78 (5.27-64.26)

7.56 (3.19-11.79)

2.42 (1.66-13.40)
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Btanereept 8.39+1.80 7.31+1.45 2.37+0.25 b
8.83(5.32-1143)  7.56 (5.18-10.01)  2.42 (1.85-2.80)

Socukimimat 8.90+2.96 8.03+2.67 2.24+0.53 b
8.94 (4.01-12.60)  7.74(429-2.67) 242 (1.03-2.70)

ek 8.55+1.59 7.6842.73 2.42+0.47 3
8.71(6.70-10.60)  7.56 (4.55-8.13)  2.42 (1.52-2.45)

fliima 8.58+1.17 7.03+1.225 2.42+0.3525
8.83(691-10.60)  7.56 (455-8.13)  2.42 (1.92-3.17)

116.16+34.47 120.87+35.23

PLR  Metotrexate 121;;8(;;12):%14. 1y 11160 (275 114.57 (66.38-
219.64) 253.10)

Al 1328964145 100.67+28.96 = ﬁg:ggi(ig‘l:g

127.02 (47.14-262.10) 97.91 (46.88-176.53)

183.93)

104.15+17.745 111.82435.79 b

Asitretin 121;;8(‘512;?;21110'37) 111.60 (64.04- 114.57 (12.88-
149.40) 249.12)

110.15+29.14 107.16+35.79 2

Ustekinumab . ;;gg;i%z 0g) 111606224 114.50 (18.66-
/6 (60. ' 192.96) 202.05)

117.74+30.52 119.90428.34

Etanercept 121;24(519;‘25256' 1g 111608339 114.57 (87.52-
181.46) 208.65)

Stk 14511#47.99 146.96+80.17 115.98+28.02

121.78 (95.65-245.96) 111.35 (80.0-323.46) 115.02 (50.0-152.72)

129.54+36.07

ekt 112.71+43.84 101.07+42.50 : 1295? ( 1%227_

115.13 (61.83-163.87) 97.68 (54.30-166.35)

202.63)

140.44+55.60 126.03+57.49 2 111.29+13.77

Infliximab 12178 (102.44-  111.60 (59.60- 114.57 (82.65-
276.24) 258.91) 131.19)

519.05:226.73 53424328690  617.37+471.16

SII Metotrexate 46340 (140.12- 46417 (157.15-  503.24 (169.94-
1257.43) 1644.34) 2963.29)

7083937570  451.88+21.390%  486.55+220.39%

Adalimumab 62417 (94.28-  401.79 (11625  445.10 (115.47-
1588.00) 909.96) 1040.63)

495.31221.02 41434415492  495.28+458.5

Asitretin 46757 (162.80- 37890 (206.70-  396.39 (26.92-
1228.56) 790.31) 2329.88)

693.68+859.26 527.02+338.68 62752461177

Ustekinumab ~ 542.42 (166.41- 41720 (111.26-  437-25 (110.63-
4992.60) 1638.27) 3316.60)

590.98+340.29 5237527616 562.72+474.24

Etanercept 44581 (333.79-  403.54 (26231-  402.08 (262.57-
1173.78) 996.62) 1627.46)

667.87+349.36 585.35:389.16  594.19+244.07

Secukinumab 54835 (454.92-  449.00 (312.00-  629.69 (290.00-
1488.07) 1549.18) 1015.59)

719.24+388.04 505.14+389.46 709.80+248.27

Ixekizumab  779.01 (265.26- 30157 (187.86-  687.25 (473.57-
1198.08) 1127.83) 968.58)
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952.81+572.98 543.68+284.87 553.65+114.28
Infliximab 907.88 (403.61- 685.13 (215.77- 532.73 (451.27-
1546.93) 730.14) 676.95)

2 indicates that it is significant when compared with the baseline value.? indicates that it is significant when
compared with the 3 month value.

Table 4. Comparison of the changes in NLR, NMR and PLR after the treatment.

MetotrexAdalimum Asitreti Ustekinu Etanerce Secukinu Ixekizum Inflixim

ate ab n mab pt mab ab ab
- 0.12:0.5 0.70+1.07
LR, 002:0.76 0776128 8 056:256 0.17:046 0.26:0.89 095:152
NIRs O11C 034(051- 0.03(- 0.30(204- 030(-  0003(-  0.68(- (0‘18_
316 568) 099 1556) 074-1.13) 074-194) 048382 o
1.59) 2.41) '
N, 0414182 056+1.44 0‘33;1'9 0.2842.82 0‘00§i0‘7 -0.18+0.88 0.33+1.64 0.4(1)8:;.(15
NLRe 020 013086 b 045( o0 026(096 -0.03( o1a
12.73- ) PN 75715200 1. 1.21-3.44 e
" 63) 29) a0 720 50008 19 340 5 18)
' 2.06)
1.05+2.4
NME 0'8(;23&04 2462657 0 2262929 1.07:0.88 0.87+2.20 0.86+2.45 1'55’2%56
NMRs o, 149(317- 102(- 074 (544 126( 093 (264 135(- ( 1
‘ 3222) 458 5671) 0.66-3.15) 3.57) 3.43-3.80) -
14.34) 2.48)
7.15)
6.08+2.7
962 35+1.81 32+1.
NMER 526;62(% 7.71:646 8  7.5249.21 63?578 6.5342.82 6.04+1.51 6362;1700
' 6.57 (2.93- 638 (- 619 (-1.96- 6.74 (1.75- 5.84 (4.44-
NMR6 602, 04)  529-  61.99) @07y, 35) 8.33) (4.63-
17.72) 15.49) 10.04) 7.93)
2.32437.9 32212423 1466229 . 6652258 | o 1163:26814.40¢12.
PLR 1 > 83 1048 ? 19.17 ( 4 01
pLgs 647 2302¢ 08¢ o7 1018 o077 616(- 1018
19621-  5474-  4391- oy 74 o - g 1596 @15
72.71)  150.49) 103.08) ‘ 47.77) ' 52.85)  42.83)
2374423 22'10534'0 6'92342' 10.54+31.16 4'48242‘2 29.12435.43 16.83¢44.629'1;1i47‘
PLR- 7 7.21 (- 14.72 (- 1
751 (- 456(- 7.21 (- 721
PLR6 4.20 (- S1( 20C 5400 C 1316 3684 (-
yog. 386 94 DL sese ol T, 72k
a0 2096 1089 111.59) ss30) 14509
Table 5. Correlation of hematological values with each other.
PASI CRP Time post- ;¢ NMR NLR
onset

rho p rho p tho p rho p rho p
SII  0.201 0.033 0.303 0.013 0.079 0.361 0.612 <0.001 0.477 <0.0010.848 <0.001
NLR 0.201 0.032 0.263 0.029 0.133 0.124 0.461 <0.001 0.500 <0.001
NMR 0.118 0.210 0.22 0.066 0.010 0.910 0.138 0.77
PLR 0.129 0.170 0.031 0.803 0.096 0.265
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Time

post- 0.153 0.87 -0.089 0.413
onset

CRP 0.69 0.578

Discussion

In this study, we investigated the effects of treatments applied to patients with psoriasis on
hematological parameters. In the third month of follow-up, the mean CRP, NLR, NMR, PLR, and SII
values were significantly decreased compared to the baseline values. SII values showed strong
positive correlation with PLR, NMR, and NLR. Adalimumab, etanercept, and infliximab, which are
TNF-a blockers, were observed to be more effective on PLR, NLR, and especially NMR.

Unfortunately, there is no laboratory marker to evaluate disease activity in psoriasis. Therefore,
there is a need to identify better markers for the assessment of psoriasis severity and treatment
outcomes. In recent studies, NLR, MLR, and PLR, which can be easily calculated from neutrophil,
monocyte, lymphocyte, and platelet counts, have been defined as markers of inflammation [20]. NLR,
MLR, and PLR, which have been shown to be biomarkers in many diseases associated with systemic
inflammation, have also been shown to be associated with psoriasis and the severity of the disease.
In controlled studies, it was reported that NLR is significantly higher in psoriasis patients than in
controls, and there is a correlation between NLR and PASI [3,15-17,21]. In a meta-analysis including
1067 psoriasis patients and 799 healthy controls, it was reported that NLR was higher in psoriasis
patients than in healthy controls, and NLR values were higher in patients with PASI > 10 than in
patients with PASI < 10. This meta-analysis also found no correlation between NLR values and PASI
scores [7]. In the same meta-analysis, it was documented that NLR was correlated with the presence,
not severity, of the disease in psoriasis patients. Wang et al., in their study on Chinese psoriasis
patients, determined that NLR was significantly higher in psoriasis patients than in healthy controls.
However, they observed that there was no correlation between NLR and PASI score [22]. The reason
for the inconsistency in the results of the studies is due to the duration of the disease, the number of
cases, and the different types of studies, and racial and ethnic differences.

In addition to NLR, platelets, which are an easily measurable parameter, have been found to
increase during infectious and inflammatory diseases including psoriasis [23]. PLR, another data
measurable with platelets, is another suggested indicator of systemic inflammation [24]. Studies have
shown that PLR values in psoriasis patients are higher than in healthy controls [3,15]. According to a
meta-analysis, PLR values in psoriasis patients were significantly higher than in healthy controls [7].
In another study evaluating psoriasis subtypes, it was reported that both peripheral blood platelet
counts and PLR were significantly higher in all four subtypes of psoriasis compared to control
subjects [22]. Yurtdas and colleagues [17] documented that PLR is high in psoriasis patients and that
PLR correlates with PASI. There are also studies evaluating MPV as another biomarker of platelet
activation. There are studies reporting that MPV is higher in psoriatic patients than in healthy controls
[25-28]. They also determined that MPV showed a positive correlation with PASI [25;26;28]. However,
there are studies reporting that MPV does not show a significant change in psoriasis patients [29;30]
and other studies showing that MPV is lower in patients with psoriasis[31].

It has been demonstrated in previous studies that NLR, PLR, and MLR are increased in psoriasis
patients compared to controls and that they can be a biomarker that can be easily used in psoriasis
patients. Moreover, there are studies investigating how NLR, MLR, and PLR are affected due to
treatments in psoriasis patients. In the study by Asahina et al. [31], it was determined that NLR
decreased in psoriasis patients after twelve months of treatment with ustekinumab, infliximab, and
adalimumab, and there was no difference in terms of the treatments applied. Moreover, they
suggested that NLR could be used to examine the efficacy of treatment in psoriasis patients. In the
study by An et al. [32], it was reported that NLR decreased after six months of treatment, regardless
of the biological agent applied. Aktas Karabay and colleagues [21]observed that PASI scores and NLR
values decreased after treatment with narrowband methotrexate, acitretin, ultraviolet B,
cyclosporine, ustekinumab, adalimumab, and etanercept in psoriasis patients. Moreover, the
reduction in PASI and NLR showed a positive correlation. In the study of Hagino et al. [33], it was
documented that PASI, NLR, MLR, PLR, and CRP values at 12 and 52 weeks of treatment with
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infliximab, adalimumab, and certolizumab pegol decreased significantly compared to baseline.
Moreover, it was observed that NLR, MLR, PLR, and CRP values were mostly correlated with each
other before and after treatment with TNF-a inhibitors. In the study by Nobari et al. [34], it was
determined that NLR and PLR decreased significantly after one year of treatment with TNF-a
inhibitors.

In our study, the mean neutrophil, platelet, CRP, ESR, NLR, NMR, and PLR values were
significantly decreased compared to baseline values in the third month of treatment, regardless of the
type of biological agent applied. Although the values increased again at the sixth month of treatment,
the NMR and PLR values were still significantly different from the baseline values. We think that the
change in parameter values in the sixth month of treatment is because the patients do not use their
medications regularly. Among the biological agents used in the treatment, especially the TNF-a
blockers adalimumab, etanercept and infliximab were found to be more effective on NLR, NMR, and
PLR. In the sixth month of treatment, the efficacy of all biological agents, especially on NMR, was
more pronounced. No difference was observed in terms of changes in NLR, PLR, and NMR caused
by biological agents. The results of our study especially confirm the results of previous studies that
demonstrated the effectiveness of TNF-a blockers. Again, when the correlation of NLR, PLR, and
NMR with other parameters was examined in our study, we determined that NLR was positively
correlated with PASL, CRP, NMR, and PLR, in line with previous studies.

SII, a novel inflammation-based biomarker derived from neutrophils, platelets, and
lymphocytes, has recently been identified. It has been suggested that SII, like the other hematological
inflammatory indices NLR, PLR, and NMR, could be a simple and inexpensive tool to predict the
progression of many diseases [35;38]. In a study conducted with psoriasis patients, it was reported
that SII was significantly higher than controls [39]. Moreover, it was determined that SII values
increased with the increase in the severity of psoriasis. In the same study, it was also observed that
there was a positive correlation between SII and PASI [39]. In our study, we determined that SII
decreased after treatment. While numerical decrease was observed in other biological agents in SII
after treatment, a significant decrease was determined in adalimumab. In addition, SII exhibited weak
positive correlation with PASI and CRP, and strong positive correlation with NLR, PLR, and NMR.

Our study has revealed a link between the SII levels of psoriasis patients and the treatment they
received. This is the strength of our study. The small number of patients examined and the
retrospective analysis are the limitations of our study. Therefore, prospective studies with larger
numbers of patients are needed.

In conclusion, in this retrospective study, we aimed to determine a new biomarker from routine
blood values for the effectiveness of the treatment applied in psoriasis patients. In our study, a
decrease was observed in NMR, NLR, and PLR as a result of treatment, which is consistent with
previous studies. In particular, NLR correlated with other markers. We determined that SII, a recently
identified biomarker, also decreased as a result of treatment and correlated with other markers. We
think that SII can be evaluated in addition to other blood values in the severity of psoriasis and the
effectiveness of treatment.
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