
Could Blood Cell-Based Inflammatory Markers Be Used to 
Monitor Response to Biologic Therapy in Psoriasis?

Psoriasis is a chronic inflammatory cutaneous disease, 
occurring in approximately 2-3% of the population. It is 

characterized by scaly erythematous papules and plaques 
that occur preferentially on the elbows, knees, trunk, and 
scalp.[1,2] Psoriasis-related inflammation extends beyond 
the skin. Increased levels of proinflammatory cytokines 
such as TNF-α, IFN-γ, IL17, IL22, and IL23 are found in the 
skin and serum of psoriasis patients.[3] These cytokines pro-

mote chronic subclinical systemic inflammation and are 
associated with an increased risk of cardio-cerebrovascular 
diseases, diabetes mellitus (DM), metabolic syndrome, in-
flammatory bowel disease, nonalcoholic fatty liver disease, 
and malignancy in psoriasis patients.[4] In recent times, 
complete blood count parameters have gained recogni-
tion as valuable biomarkers for a range of inflammatory 
conditions, primarily because of their widespread availabil-
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ity and cost-effectiveness. Earlier research has established 
that parameters like neutrophil-to-lymphocyte ratio (NLR), 
platelet-to-lymphocyte ratio (PLR), and monocyte-to-lym-
phocyte ratio (MLR) hold promise as markers of systemic 
inflammation, and they have been linked to the severity 
and prognosis of various conditions, including cardiovas-
cular diseases (CVD), malignancies, and chronic inflamma-
tory disorders like psoriasis and psoriatic arthritis (PsA).[5-12] 
The systemic immune-inflammation index (SII) and system-
ic immune response index (SIRI), relatively new inflamma-
tory markers, have the potential to provide a comprehen-
sive reflection of systemic inflammation compared with 
NLR or PLR alone.[13,14] They reflect the balance between the 
inflammatory response and immune status.[15] Initially, SII 
was identified as a prognostic marker with poor outcomes 
in patients with hepatocellular carcinoma.[16] In subsequent 
years, studies have determined that SII and SIRI are elevat-
ed in malignancies, CVD, and several infections, and they 
are relevant with an increased inflammatory response and 
potential adverse outcomes.[13-15,17-19] More recent research 
has indicated that SII is correlated with disease severity and 
activity in conditions such as psoriasis and PsA.[20,21]

The aims of this study were to evaluate the changes in NLR, 
PLR, MLR, SII, and SIRI values, which are systemic inflamma-
tion and CVD indicators, in psoriasis patients receiving bio-
logic treatment and to determine the potential usefulness 
of these markers in evaluating the response to treatment.

Methods

Study Design and Patient Selection
In this single-center cohort study, a total of 108 patients 
with chronic plaque psoriasis who had undergone treat-
ment with biologic agents for a minimum of 12 weeks be-
tween January 2022 and April 2023, were evaluated retro-
spectively.

Patients with a history of malignancy; systemic conditions 
like DM, CVD, kidney or liver diseases; inflammatory dis-
eases; active infection; and cutaneous diseases other than 
psoriasis were excluded from the study. 

Age, sex, disease duration, family history, scalp, nail, and 
joint involvement, the administered biologic agent, Pso-
riasis Area Severity Index (PASI) scores, neutrophil, lympho-
cyte, monocyte, and platelet counts, and NLR, PLR, MLR, SII, 
SIRI, and CRP values were recorded before and after treat-
ment. The NLR, PLR, and MLR denote the number of neu-
trophils, platelets, and monocytes divided by the number 
of lymphocytes. The formulas for SII and SIRI are as follows:

SII = Platelet count × Neutrophil count / Lymphocyte count

SIRI = Monocyte count × Neutrophil count / Lymphocyte count

The administration of the biological agents in this study 
followed these protocols:

Ustekinumab (IL12/23 inhibitor): Initial two doses given 
four weeks apart, followed by a maintenance dose of 45 mg 
for patients with a weight below 100 kg or 90 mg for those 
weighing 100 kg or more, every 12 weeks.

Secukinumab (IL17 inhibitor): An initial dose of 300 mg ad-
ministered once weekly for the first five weeks, followed by 
300 mg maintenance doses every four weeks.

Ixekizumab (IL17 inhibitor): An initial dose of 160 mg, fol-
lowed by 80 mg every two weeks until the 12th week.

Guselkumab (IL23 inhibitor): The first two doses given 100 
mg each, four weeks apart, followed by 100 mg adminis-
tered every eight weeks.

Risankizumab (IL23 inhibitor): The first two doses given 150 
mg each, four weeks apart, and subsequently, 150 mg was 
given every 12 weeks.

Statistical Analysis
The statistical analyses were carried out utilizing SPSS 
software version 23.0 (SPSS, Chicago, IL, USA). To assess 
the normal distribution of variables, analytic methods 
such as the Kolmogorov-Smirnov and Shapiro-Wilk tests 
were employed. Continuous variables were presented as 
mean±standard deviation, while discrete variables were 
expressed as median (minimum-maximum). For compar-
ing two means of dependent groups, the Paired Student's 
t-test was used. The Wilcoxon test was employed for com-
paring changes in non-normally distributed variables. 
Kruskal-Wallis test was applied to evaluate the difference 
between non-normally distributed numerical data among 
more than two groups. The Mann-Whitney U test was 
performed to test the significance of pairwise differences 
using Benforroni correction to adjust for multiple com-
parisons. The relationships between quantitative variables 
were evaluated using the Spearman correlation coefficient. 
A p-value of less than 0.05 was considered statistically sig-
nificant.

Ethics Approval
The present study was conducted according to the Dec-
laration of Helsinki and approved by the Clinical Research 
and Ethics Committee of Giresun Training and Research 
Hospital (Approval number: 09, date: 12.02.2023).

Results
One hundred and eight patients (51 female, 57 male) were 
enrolled in this study. The mean age was 48.18±13.58 years. 
Fourteen patients (13%) received ustekinumab, 25 pa-
tients (23.1%) received secukinumab, 23 patients (21.3%) 
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received ixekizumab, 26 patients (24.1%) received gusel-
kumab, and 20 patients (18.5) received risankizumab. The 
clinical and demographic characteristics of the patients are 
indicated in Table 1.

Neutrophil count, platelet count, NLR, PLR, MLR, SII, SIRI, 
CRP values, and PASI scores were statistically lower after 
12 weeks of treatment with biologic agents than values 
at baseline (p<0.001, p=0.005, 0.001, 0.007, 0.011, <0.001, 
<0.001, <0.001 and <0.001, respectively). No significant 
difference was found between pre-treatment and post-
treatment lymphocyte and monocyte counts (p=0.089 and 
0.052, respectively) (Table 2).

There was no statistically significant difference between 
the five different biological agents in terms of changes 
in NLR, PLR, MLR, SII, SIRI, and CRP levels before and after 
therapy (p>0.05). It was observed that patients receiving 
secukinumab had a significantly greater reduction in PASI 
scores compared to those receiving guselkumab and ri-
sankizumab (p=0.006, 0.008, respectively), whereas there 

was no significant difference between the other groups 
(Table 3).

When comparing 48 patients using IL17 inhibitors 
(secukinumab and ixekizumab) with 46 patients using IL23 
inhibitors (guselkumab and risankizumab) in terms of lab-
oratory parameters and changes in PASI, it was observed 
that in the IL17 inhibitor group, there was a statistically 
significant greater reduction in PASI score and NLR value 
compared to the IL23 inhibitor group (p=0.004, 0.036, re-
spectively). However, no significant differences were iden-
tified in alterations of other parameters between the two 
groups (p>0.05).

There was a low but statistically significant correlation 
between the change in PASI scores and PLR, SII, and SIRI 
values (p=0.036, r=0.202; p=0.042, r=0.196; and p=0.023, 
r=2.219, respectively). However, no significant correlation 
has been detected between the change in CRP and NLR, 
PLR, MLR, SII, and SIRI values (p>0.05) (Table 4).

Discussion
Psoriasis is an inflammatory skin disease characterized by 
erythematous scaly plaques.[1] T lymphocytes, neutrophils, 
keratinocytes, dendritic cells and various cytokines such as 
TNF-α, IL1, IL12, IL17, IL22, and IL23 play an important role 
in pathogenesis. The systemic circulation of these cutane-
ous inflammatory cells and cytokines throughout the body 
results in systemic inflammation.[3] Recent studies have 
shown that individuals with psoriasis are at an increased 
risk of developing chronic inflammatory diseases due to in-
creased and persistent systemic inflammation. In patients 
with psoriasis treated with biologics, studies have report-
ed a reduction in systemic inflammatory parameters.[22,23] 

Table 1. Demographic and clinical characteristics of the patients.

Sex, M/F, (%) 57/51(52.78/47.2)
Age, years, mean±SD 48.18±14.58
Disease duration, years, median (min-max)  20 (2-52)
Age of onset, years, median (min-max) 26 (4-84)
Family history, P/A, (%) 57/51 (52.8/47.2)
Scalp involvement, P/A, (%) 82/26 (75.9/24.1)
Nail involvement, P/A, (%) 54/54 (50/50)
Psoriatic arthritis, P/A, (%) 28/80 (25.9/74.1)
Baseline PASI score, median (min-max) 13.6 (1.2-58.8)

M: male; F: female; P: present; A: absent; PASI: psoriasis area severity index; 
SD: standard deviation.

Table 2. Baseline and 12th week Psoriasis Area and Severity Index scores and laboratory results of patients.

 Baseline 12th week p

PASI score‡ 13.6 (1.2-58.8) 0 (0-8.8) <0.001
CRP (mg/L)‡ 1.96 (0-30.14) 1.56 (0-11.28) <0.001
Neutrophil count (x103/ml)‡ 4.01 (2.04-11.8) 3.92 (1.39-6.7) <0.001
Lymphocyte count (x103/ml)† 2.18±0.61 2.28±0.72 0.089
Platelet count (x103/ml)‡ 246.5 (142-430) 239 (126-375) 0.005
Monocyte count (x103/ml)‡ 0.46 (0.18-1.14) 0.45 (0.2-1.09) 0.058
NLR‡ 2.01 (0.94-5.84) 1.79 (0.34-5.96) 0.001
PLR‡ 115.88 (48.21-261.9) 112.1 (47.7-288.9) 0.007
MLR‡ 0.22 (0.11-0.56) 0.21 (0.06-0.68) 0.012
SII‡ 521.82 (189-2511.88) 469.7 (93.7-1878.44) <0.001
SIRI‡ 0.98 (0.36-2.88) 0.78 (0.14-4.16) <0.001

Student t paired test used for parametric variables, Wilcoxon signed ranks test used for non-parametric variables. PASI: psoriasis area severity index; CRP: 
C-reactive protein; NLR: neutrophil-to-lymphocyte ratio; PLR: platelet-to-lymphocyte ratio; MLR: monocyte-to-lymphocyte ratio; SII: systemic immune‐
inflammation index; SIRI: systemic immune response index. †: mean±standard deviation, ‡: median (min-max).
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However, there are no suitable laboratory markers that can 
be used in daily practice to assess the degree of inflamma-
tion and response to therapy in psoriasis. NLR, PLR, MLR, 
SII and SIRI are novel whole blood cell-based biomarkers of 
systemic inflammation that correlate with disease severity 
and outcomes in patients with inflammatory diseases such 
as CVD, malignancies and chronic inflammatory diseases 
like psoriasis, and PsA.[5-12,16,20,21]

The systemic immune inflammation index and SIRI, newly 
developed markers of systemic inflammation, are consid-
ered  more promising prognostic indices than other inflam-

matory indices in malignancies.[16] SII includes neutrophil, 
platelet, and lymphocyte counts, while SIRI includes neu-
trophil, monocyte, and lymphocyte counts. They reflect the 
balance between individual inflammatory and immune 
status.[17] In recent years, several studies have shown that 
the SII can also be used to predict the risk and severity of 
chronic inflammatory diseases such as psoriasis, PsA, rheu-
matoid arthritis, and CVD.[17,20,21,24]

Various studies have reported that the NLR, PLR, MLR, SII 
and SIRI are significantly higher in psoriasis patients and 
some of these studies have shown a correlation between 

Table 3. Changes of Psoriasis Area and Severity Index and laboratory results according to biologic agents.

 Biologic agent Baseline 12th week p

Kruskal-Wallis test used for analysis. PASI: Psoriasis Area and Severity Index; CRP: C-reactive protein; NLR: neutrophil-to-lymphocyte ratio; PLR: platelet-to-
lymphocyte ratio; MLR: monocyte-to-lymphocyte ratio; SII: systemic immune‐inflammation index; SIRI: systemic immune response index. ‡: median (min-max).

PASI‡ Ustekinumab
 Secukinumab
 Ixekizumab
 Guselkumab
 Risankizumab
CRP‡ Ustekinumab
 Secukinumab
 Ixekizumab
 Guselkumab
 Risankizumab
NLR‡ Ustekinumab
 Secukinumab
 Ixekizumab
 Guselkumab
 Risankizumab
PLR‡ Ustekinumab
 Secukinumab
 Ixekizumab
 Guselkumab
 Risankizumab
MLR‡ Ustekinumab
 Secukinumab
 Ixekizumab
 Guselkumab
 Risankizumab
SII‡ Ustekinumab
 Secukinumab
 Ixekizumab
 Guselkumab
 Risankizumab
SIRI‡ Ustekinumab
 Secukinumab
 Ixekizumab
 Guselkumab
 Risankizumab

13.5 (2.7-30)
18.2 (5.4-58.8)
16.4 (1.2-42.3)
12.5 (7.2-27)

12.4 (7.2-29.8)
6.09 (0.43-30.14)

2.55 (0-9.35)
3.55 (0.43-12.6)

2.34 (0.22-11.63)
3.79 (0.69-11.41)
1.71 (0.94-3.01)
2.52 (1.17-5.84)
2.05 (1.13-3.47)
2.09 (1.16-3.58)
2.07 (1.44-3.17)

110.01 (48.21-193.55)
138.21 (76.74-229.9)
122.08 (63.7-255.68)

124.64 (61.74-207.41)
122.47 (79.33-261.9)

0.19 (0.12-0.31)
0.26 (0.14-0.56)
0.22 (0.11-0.42)
0.26 (0.14-0.44)
0.22 (0.15-0.4)

459.44 (189-1081.9)
652.21 (287.36-2511.88)
526.58 (221.04-1042.4)
537.9 (242.63-1139.1)

538.12 (301.43-872.14)
0.69 (0.36-1.65)
1.08 (0.36-2.88)
0.87 (0.41-2.3)
1.01 (0.4-2.24)

1.06 (0.53-1.91)

1.1 (0-8)
0 (0-1.8)
0 (0-8.8)
0 (0-5.4)

0.8 (0-4.8)
2.96 (0.57-9.04)

2.04 (0-5.12)
2.61 (0.4-7.9)

1.62 (0.12-5.35)
3.24 (0-11.28)
1.57 (0.8-2.64)

1.95 (0.34-4.53)
1.83 (0.76-3.73)
2.1 (0.88-5.96)

1.76 (0.74-2.79)
101.52 (47.7-159.72)

128.75 (67.09-213.86)
110.9 (54.45-187.63)
124.11 (74.02-288.9)

108.58 (63.66-236.08)
0.19 (0.12-0.29)
0.25 (0.06-0.58)
0.21 (0.09-0.37)
0.22 (0.12-0.51)
0.21 (0.07-0.35)

400.56 (132.61-891.21)
484.84 (93.69-1048.38)
435.81 (178.06-913.03)

524.53 (238.22-1878.44)
456.77 (227.06-1041.09)

0.65 (0.34-1.53)
0.74 (1.14-2.47)
0.86 (0.16-1.98)
0.75 (0.4-2.04)
0.9 (1.19-4.16)

0.026

0.934

0.266

0.957

0.413

0.542

0.245
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these parameters and the clinical severity of psoriasis.[8-

11,20,21,23,25] In a study comparing 477 psoriasis patients with 
954 healthy controls, it was reported that NLR and PLR were 
significantly higher in psoriasis patients. However, there 
was no significant correlation between NLR, PLR, and the 
PASI scores.[8] In another study evaluating 49 patients with 
chronic plaque psoriasis and 47 controls, the NLR value was 
significantly higher in psoriasis patients, yet no significant 
correlation was observed between NLR and the severity of 
the disease.[11] Another study, which compared 94 psoriasis 
patients with 118 healthy controls, found that NLR, MLR, 
and CRP were significantly higher in psoriasis patients, and 
there was a significant correlation between PASI scores 
and NLR, PLR, MLR, and CRP.[10] A study by Asahina and col-
leagues also indicated that patients with high NLR and PLR 
values had higher PASI scores.[23] In a study comparing 171 
psoriasis patients and 170 healthy controls, NLR, PLR, MLR, 
and SII values were higher in psoriasis patients (p<0.001) 
and  in patients with moderate/severe psoriasis (p=0.034). 
A positive correlation was noticed between SII and PASI, 
which was more pronounced moderate-to-severe psoriasis 
patients (p=0.13, r=0.16). Therefore, the authors report that 
SII better reflects systemic inflammation in moderate-to-
severe psoriasis.[20] In another study examining 71 psoriasis 
patients and 70 healthy controls, SII was significantly higher 
in psoriasis (p<0.001), and in patients with PASI score ≥ 4.5 

(p=0.007).[21] According to Sugimoto et al.,[25] there was no 
statistical difference between psoriasis, PsA and controls in 
terms of NLR, PLR, MLR, SII, and SIRI (p>0.05). In this study, 
a positive correlation was found between these five inflam-
matory markers and PASI scores.

There are few studies evaluating the change in NLR, PLR, 
and SII, whereas there are no studies in the English litera-
ture examining the change in MLR and SIRI after biologic 
therapy.[23,26-28] In a study that analyzed 80 psoriasis patients 
receiving anti-TNFα treatment for one year, a significant 
decrease in NLR and PLR values was demonstrated in line 
with the reduction in PASI scores.[27] In another study, a 
significant decrease in NLR and PLR levels was observed 
after treatment in 186 psoriasis and 50 PsA patients as-
sessed before and once during the first year of therapy 
(infliximab, adalimumab, ustekinumab), regardless of the 
type of biologic agent.[23] Similarly, in another study of 75 
psoriasis patients examined before and after the third and 
sixth months of therapy, a statistically significant decrease 
in NLR, PLR, and CRP levels was observed, irrespective 
of the type of biologic used.[28] In a study evaluating 107 
psoriasis patients using methotrexate and acitretin, and 
102 patients using biologic therapy (26 adalimumab, 13 
etanercept, 8 infliximab, 40 ustekinumab, 9 secukinumab, 
and 6 ixekizumab), a significant decrease in NLR, PLR, SII, 
and CRP values at 3 months compared to baseline was ob-
served in all patients. No significant differences were found 
in the changes of NLR and PLR among the treatment regi-
mens [26]. Consistent with the results of these studies, we 
observed in the current study that NLR, PLR, and CRP lev-
els decreased significantly  after 12 weeks of therapy, in-
dependent of the type of biologic agent. In this study, in 
which the changes in MLR and SIRI with biological therapy 
were evaluated for the first time, a significant decrease in 
MLR, SII, and SIRI values was observed, independent of the 
biologic. In our study, no significant differences were found 
among the treatment groups in terms of changes in labora-
tory parameters. However, it was observed that in patients 
receiving secukinumab, there was a significantly greater 
reduction in PASI score compared to those receiving gusel-
kumab and risankizumab. Furthermore, when comparing 
patients receiving IL17 inhibitors with those receiving IL23 
inhibitors, we observed a significantly greater reduction in 
PASI and NLR in IL17 inhibitor group. Consistent with our 
findings, it has been reported that in the short-term treat-
ment (12-16 weeks), IL17 inhibitors are more effective than 
IL23 inhibitors in achieving PASI-75 response.[29]

Neutrophil-to-lymphocyte ratio, PLR, MLR, SII and SIRI are 
recognized as systemic inflammation markers in various 
diseases like DM, infections, malignancies and CVD.[5-7,13-

19] It is known that chronic low-grade systemic inflamma-

Table 4. The correlation between changes in laboratory 
parameters and changes in Psoriasis Area and Severity Index and 
C-reactive Protein.

  Change in PASI Change in CRP

Change in NLR
 r 0.152 0.104
 p 0.115 0.283
Change in PLR
 r 0.202* 0.171
 p 0.036 0.076
Change in MLR
 r 0.176 0.187
 p 0.068 0.052
Change in SII
 r 0.196* 1.164
 p 0.042 0.09
Change in SIRI
 r 0.219* 1.172
 p 0.023 0.074

Spearman test was used for analysis. PASI: Psoriasis Area and Severity 
Index; CRP: C-reactive protein; NLR: neutrophil-to-lymphocyte ratio; PLR: 
platelet-to-lymphocyte ratio; MLR: monocyte-to-lymphocyte ratio; SII: 
systemic immune‐inflammation index; SIRI: systemic immune response 
index; r:  correlation coefficient.* Correlation is significant at the 0.05 level.
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tion is an important factor in the development of CVD.[30] 
Various publications have demonstrated an association 
between these parameters and CVD.[5,6,17,19,30,31] A system-
atic review and meta-analysis reported that elevated NLR 
levels are associated with cardiovascular and cerebrovas-
cular events and could be used as an indicator of CVD.[31] In 
a recent cohort study following 42,875 adults for 20 years, 
SII and SIRI were found to be closely associated with cardio-
vascular mortality.[30] In our study, the significant reduction 
in these parameters point to the effectiveness of biological 
treatment in mitigating systemic inflammation and reduc-
ing cardiovascular risk in psoriasis patients, even within a 
short timeframe of 12 weeks.

In various studies, a correlation has been found between 
PASI and NLR, PLR, MLR, SII and SIRI.[9,10,20,25] In this study, we 
found that there was a weak but significant correlation be-
tween the reduction in PASI scores and the decrease in PLR, 
SII, and SIRI. Based on this result, we believe that PLR, SII, 
and SIRI could be useful laboratory parameters for assess-
ing the response to biological treatment for psoriasis.

Retrospective design, being conducted in a single-center, 
the short patient follow-up period, and the absence of pa-
tients utilizing TNF-α inhibitors can be identified as limita-
tions of this study. 

Conclusion
In this study, in which the MLR and SIRI changes after bio-
logic therapy were evaluated for the first time, our find-
ings suggest that NLR, MLR, and particularly PLR, SII and 
SIRI values obtained from routine hemogram data can 
serve as cost-effective and readily accessible parameters. 
These parameters hold the potential for assessing the 
impact of biologic therapies on systemic inflammation 
and monitoring the treatment response in patients with 
psoriasis. Overall, our study provides evidence support-
ing the effectiveness of biologic agent therapy in reduc-
ing the risk of systemic inflammation in individuals with 
psoriasis. Comprehensive prospective studies with a larg-
er number of patients, encompassing all biologic agents 
used in psoriasis treatment, and featuring a longer follow-
up period are needed to support the utility and benefits 
of using these inflammatory parameters in evaluating the 
response to biologic treatment.
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