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Abstract

:

Systemic inflammation plays a central role in the pathophysiology of psoriasis. This study examined accessible systemic inflammatory markers in patients with psoriasis vulgaris and psoriatic arthritis. We aimed to evaluate their association with psoriasis severity, the presence of arthritis, and drug continuation rates. The findings revealed that neutrophil, monocyte, and platelet count, neutrophil/lymphocyte ratio, monocyte/lymphocyte ratio, systemic inflammation response index, systemic immune/inflammation index (SII), and CRP were positively correlated with Psoriasis Area and Severity Index scores. Patients presenting with higher platelet/lymphocyte ratio (PLR) or CRP values were more likely to be diagnosed with psoriatic arthritis than with psoriasis vulgaris in the multivariate regression analysis. Importantly, patients with higher pretreatment neutrophil or platelet count, PLR, and SII were associated with lower treatment continuation rates of conventional systemic agents. Higher pretreatment scores of systemic inflammatory markers did not affect treatment retention rates of biologics. These findings suggest that several accessible systemic inflammatory markers may effectively assess underlying systemic inflammation and may provide an indication for a therapeutic approach in patients with psoriasis vulgaris and psoriatic arthritis.
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1. Introduction


Psoriasis is a common chronic inflammatory skin disease characterized by well-demarcated scaly thick erythematous plaques, leading to a reduced quality of life [1,2]. Psoriasis is associated with systemic inflammation and has been linked to various comorbidities, including arthritis, metabolic syndrome, cardiovascular disease, and depression. Systemic agents, both biologics and conventional systemic agents, have favorable treatment outcomes with a notable reduction in systemic inflammation [3,4,5].



The disease concept of “psoriatic disease (PsD)” has been established, signifying that inflammation in psoriasis extends beyond the skin to affect a wide variety of organs, including joints, blood vessels, heart, and brain [6]. Various pathological conditions such as dermatitis, arthritis, and metabolic syndrome may be affected by the underlying systemic inflammation. The systemic inflammation in psoriasis is fueled partially by inflammatory cytokines and adipokines produced by visceral adipose tissue [7,8,9]. Dysregulation of adipokines, including adiponectin, leads to dysfunction in vascular endothelial cells and predisposes to the formation of atherosclerotic plaques, increasing the risk of cardiovascular events and finally leading to the exacerbation of a series of inflammatory processes known as the psoriatic march [10,11]. In addition to systemic inflammation resulting from adipocyte or vascular dysfunction, a common infiltration of Th17 cells and a similar cytokine profile with elevated Th17-related factors have been detected in skin, joints, and atherosclerotic vascular lesions [12,13,14]. This suggests that systemic inflammation may be multiorgan in nature and also from an immunological perspective.



Clinical evidence is accumulating that increased and sustained systemic inflammatory status of psoriasis patients is a critical determinant that can affect the disease outcome of PsD [15,16]. Several inflammatory- and immune-based scores have been developed to monitor the status of systemic inflammatory status [17]. These include neutrophil-to-lymphocyte ratio (NLR), monocyte-to-lymphocyte ratio (MLR), and platelet-to-lymphocyte ratio (PLR), which have been reported to be elevated in psoriasis patients and to be correlated with Psoriasis Area and Severity Index (PASI) scores [18,19]. More recently, systemic immuno-inflammatory index (SII) and systemic inflammatory response index (SIRI) are also known as scores that may reflect systemic inflammation more comprehensively. These new scores have been established as effective predictors of prognosis in neoplastic and cardiovascular diseases; however, their significance in psoriasis is still poorly evaluated [20,21]. These inflammatory markers are readily available and can be quantitatively assessed, and thus, it would be significant if they reflect disease activity and predict treatment responsiveness.



The present study evaluated peripheral blood parameters and systemic inflammatory scores in psoriasis patients with or without arthritis compared with healthy controls. We examined the association of each systemic score system with PASI scores and with the presence of arthritis. We further explored the potential of systemic inflammatory scores as a predictor of treatment response in psoriasis by analyzing the association between these scores and continuation rates of systemic therapy.




2. Methods


2.1. Patients


A retrospective analysis was performed on psoriasis patients who first visited the University of Tokyo Hospital (Tokyo, Japan) from April 2019 to March 2022. All patients enrolled in this study were given diagnoses of psoriasis vulgaris (PsV) or psoriatic arthritis (PsA) by dermatologists and rheumatologists according to the Classification Criteria for Psoriatic Arthritis (CASPAR) criteria. Patients with generalized pustular psoriasis, guttate psoriasis, and palmoplantar pustulosis were not included in the present study. Healthy controls had no history of allergy or skin diseases, including atopic dermatitis. The medical ethics committee of the University of Tokyo approved all described studies (No. 3360), and the study was conducted according to the principles of the Declaration of Helsinki.



Patient treatment included topical, oral, ultraviolet therapies, and biologics. Oral therapy included etretinate, apremilast, cyclosporine, and methotrexate. Biologics included inhibitors for TNF-a, IL-17A, IL-17 receptor, and IL-23p19. TNF inhibitors included infliximab and adalimumab; IL-17 inhibitors included the IL-17A inhibitors secukinumab and ixekizumab and the IL-17 receptor inhibitor brodalumab; and IL-23 inhibitors included the IL-23p19 inhibitors guselkumab, tildrakizumab, and risankizumab. Patients treated with the JAK inhibitor upadacitinib, the TNF inhibitor certolizumab pegol, the IL-17A/IL-17F inhibitor bimekizumab, and the IL-12/23 inhibitor ustekinumab were not included in the present study. All patients were treated with the prescribed protocol based on insurance coverage. The patients were excluded if they showed any symptoms of infection at the time of diagnosis and data collection.




2.2. Clinical Assessments and Data Collection


The hematological laboratory data of patients and healthy controls were extracted from our registry created at the time of diagnosis. The severity of the skin was evaluated by PASI scores [22]. PsA patients were classified as having peripheral or axial arthritis or a combination of both diseases.




2.3. Definition of Systemic Inflammatory Markers


Each systemic inflammatory score was calculated as follows:


NLR = absolute neutrophil count (×109/L)/absolute lymphocyte count (×109/L)










MLR = absolute monocyte count (×109/L)/absolute lymphocyte count (×109/L)










PLR = absolute platelet count (×109/L)/absolute lymphocyte count (×109/L)










SII = absolute neutrophil count (×109/L) × absolute platelet count (×109/L)/absolute lymphocyte count (×109/L)










SIRI = absolute neutrophil count (×109/L) × absolute monocyte count (×109/L)/absolute lymphocyte count (×109/L).












2.4. Statistical Analysis


Statistical analysis was performed by Kruskal–Wallis test with Dunn–Bonferroni post hoc test for multiple comparisons for the items regarding age, cell counts for neutrophils, lymphocytes, monocytes, and platelets and NLR, MLR, PLR, SII, and SIRI. Mann–Whitney’s U-test was used for two-group comparisons. Fisher’s exact test for frequency comparison was used for group comparisons. Spearman’s rank correlation test was used to examine the relationship between two continuous variables. Spearman’s correlation method was conducted to determine correlation coefficients for ten inflammatory markers. Regarding the cut-off values for systemic inflammatory markers, the area under the curve (AUC) was calculated and optimal cut-off values were determined using the Youden Index from the receiver operating characteristic (ROC) curve [23]. Univariate and multivariate Cox regression analyses were conducted to analyze the association between inflammatory markers and diagnosis of PsA. All variables were included in both univariate and multivariate regression model. The Kaplan–Meier method and log-rank test were used to compare the two groups’ continuation rates of psoriasis treatment. Cut-off values of systemic inflammatory markers for the treatment persistence were set to the mean + 2SD of healthy controls. p < 0.05 was considered statistically significant throughout all the analyses. The statistical data were generated using the Prism 9 software program (Graph Pad Software, San Diego, CA, USA) and the JMP® Pro 17.0.0 (SAS Institute Inc., Cary, NC, USA).





3. Results


3.1. Baseline Characteristics and Systemic Inflammatory Markers


A total of 164 patients (117 patients with psoriasis vulgaris (the PsV group) and 47 patients with psoriatic arthritis (the PsA group)) and 50 healthy controls (the Healthy group) were enrolled in the present study. The sex and mean age of patients with psoriasis vulgaris, those with psoriatic arthritis, and healthy controls were as follows: 80 men and 37 women for patients with psoriasis vulgaris with a mean age of 51.16 ± 18.26 years, 29 men and 18 women for patients with psoriatic arthritis with a mean age of 55.49 ± 13.78 years, and 32 men and 18 women for healthy controls a mean age of 54.30 ± 13.62 years. The sex and age of the PsV, the PsA and the Healthy group were not significantly different between the groups (Table 1). Although no significant difference was observed between the PsV and the Healthy group for six peripheral blood parameters (neutrophil counts, lymphocyte counts, monocyte counts, platelet counts) and for all of the five calculated systemic inflammatory markers (NLR, MLR, PLR, SII, and SIRI) and CRP. Monocyte counts were significantly higher in the PsA group (0.437 ± 0.154) compared with the Healthy group (0.368 ± 0.111, p = 0.0179). Compared to the PsV group, the PsA group showed a significant increase in platelet counts (259.52 ± 71.14 for PsV group vs.289.85 ± 90.13 for PsA group, p = 0.0324) and C-reactive protein (CRP) (0.29 ± 0.57 for PsV group vs.1.48 ± 4.84 for PsA group, p = 0.0284) (Table 1). All the other items examined were not significantly different between the groups.




3.2. Correlations of Systemic Inflammatory Biomarkers with PASI Scores


We next examined whether peripheral blood parameters and systemic inflammatory markers had any correlation with disease severity. PASI scores from both the PsV and PsA group were analyzed for the association. As shown in Figure 1, neutrophil count (p = 0.0001, r = 0.3509), monocyte count (p = 0.0006, r = 0.3157), platelet count (p = 0.0482, r = 0.1838), NLR (p = 0.0016, r = 0.2905), MLR (p = 0.0007, r = 0.3112), SII (p = 0.0185, r = 0.2243), SIRI (p < 0.0001, r = 0.3912), and CRP (p = 0.0043, r = 0.2701) were positively correlated with PASI scores. We also performed Spearman’s correlation method to determine correlation coefficients for ten inflammatory markers (four peripheral blood parameters and six systemic inflammatory markers). High positive correlations were found among these inflammatory markers, especially between SII and PLR (r = 0.85), SII and NLR (r = 0.90), SIRI and MLR (r = 0.89), SIRI and NLR (r = 0.88), and SII and SIRI (r = 0.83) (Figure 2). Negative correlations were found between lymphocyte count and neutrophil count (r = −0.14), NLR (r = −0.77), MLR (r = −0.68), PLR (r = −0.78), SII (r = −0.64), SIRI (r = −0.53), and CRP (r = −0.11) (Figure 2).




3.3. Association between Systemic Inflammatory Markers and Diagnosis of PsA


We next examined whether six systemic inflammatory markers at initial presentation could predict the presence of arthritis. The area under the curve (AUC) was determined, and optimal cut-off values were calculated using the Youden Index from the receiver operating characteristic (ROC) curve [23] (Table 2). A Cox regression proportional hazard analysis was performed to compare the diagnosis of psoriatic arthritis versus psoriasis vulgaris based on NLR, MLR, PLR, SIRI, SII, and CRP values. All variables were included in both univariate and multivariate regression model. The results showed that MLR (OR = 2.355, p = 0.039), PLR (OR = 5.775, p = 0.005), SIRI (OR = 2.423, p = 0.044) and CRP (OR = 3.251, p = 0.008) were associated with a higher probability of diagnosis with psoriatic arthritis by univariate analysis (Table 3). The analysis revealed that the association between PLR and CRP with the diagnosis of psoriatic arthritis remained statistically significant in the multivariate analysis (PLR: OR = 7.027, p = 0.040; CRP: OR = 3.179 p = 0.022; Table 3). Thus, patients with higher PLR or CRP values at the time of initial presentation were more likely to be diagnosed with psoriatic arthritis than with psoriasis vulgaris.




3.4. Characteristics and Systemic Inflammatory Markers among Patients with Psoriatic Arthritis with or without Axial Lesions


Patients with psoriatic arthritis exhibit joint inflammation in both their peripheral and axial lesions. We investigated whether there were any differences in patients’ characteristics, peripheral blood counts, or systemic inflammatory markers, including erythrocyte sedimentation rate (ESR), between patients with and without axial lesions (Table 4). Results showed that patients with axial lesions had higher PASI scores (12.02 ± 9.75) compared to those without (6.05 ± 5.52). In addition, CRP (2.60 ± 6.55 for patients with axial lesions vs. 0.26 ± 0.53 for patients without axial lesions, p = 0.0271) were statistically higher in patients with axial lesions compared to those without. No significant differences were found in baseline characteristics, peripheral blood counts and other systemic inflammatory markers between the two groups. A Cox regression proportional hazard analysis was conducted to compare the relationship between the presence of axial lesions and systemic inflammatory markers, including NLR, MLR, PLR, SIRI, SII, and CRP; however, no significant association was detected.




3.5. Association between Systemic Inflammatory Markers and Treatment Continuation Rates of Biologics and Conventional Systemic Agents


We next evaluated whether pretreatment peripheral blood parameters or systemic inflammatory markers were associated with treatment continuation rates. Since patients who initiated topical therapy were not followed in all cases, subsequent analyses examined treatment persistence for patients who initiated systemic therapy. A list of each systemic therapy and the number of patients is provided in Table 5. No patients used the biologics of certolizumab pegol, bimekizumab or ustekinumab, or JAK inhibitors as initial therapy. All patients were started on monotherapy with either biologics or conventional systemic agents. The study included 51 patients in the biologics group and 48 patients in the conventional systemic therapy group. The treatment continuation rate of these patients during the first year of treatment was evaluated. During the one-year follow-up, several patients received additional concomitant drugs, which are listed in the right row of Table 5. Patients treated with biologics or conventional systemic agents included both PsV and PsA patients (60 PsV and 39 PsA patients).



Cut-off values of peripheral blood parameters or systemic inflammatory markers were set to the mean + 2SD of healthy controls (Table 6). Patients were divided into two groups by pretreatment scores according to the cut-off values. The median treatment durations were compared between the two groups by log-rank tests.



First, we examined whether there was a difference in the treatment retention rate of biologics between the two groups divided by the cut-off value of pretreatment scores. As shown in Table 6, patients treated with biologics generally exhibited high treatment persistence, with a median treatment duration of more than 300 days. Treatment persistence was comparable for all systemic inflammatory markers, regardless of pretreatment high or non-high scores.



Next, the study focused on the patients who initiated treatment with oral apremilast, methotrexate, cyclosporine and etretinate. These patients were then evaluated for their treatment continuation rates between the two groups divided by the cut-off value of pretreatment scores. The results of Kaplan–Meier analyses by log-rank tests showed that patients above the cut-off values for neutrophil counts, platelet counts, PLR, and SII exhibited significantly lower treatment continuation rates (Figure 3 and Table 7). Other parameters were also examined; however, no significant differences were detected between the high-score and non-high-score groups (Table 7).





4. Discussion


The present study examined new inflammatory markers such as SII and SIRI in Japanese patients with PsV and PsA. SII and SIRI tended to be higher in patients with PsA compared with those with PsV, although the differences were not significant in the present study. Importantly, patients with higher levels of PLR or CRP at initial presentation were more likely to be diagnosed with PsA, suggesting that these markers may be a diagnostic help for the presence of arthritis. In addition, we examined whether higher scores of systemic inflammatory markers may affect continuation rates of systemic treatment of biologics and conventional systemic agents. The current study, for the first time, revealed that patients with higher platelet or neutrophil counts, PLR, and SII scores exhibited lower treatment continuation rates for conventional systemic agents. This was not the case with patients treated with biologics, and patients with biologics generally showed high treatment persistence regardless of pretreatment systemic inflammatory scores in this study.



Psoriasis is an immune-mediated inflammatory disease with underlying systemic inflammation which affects various organs beyond the skin. Although the visible manifestation of systemic inflammation is dermatitis, other associated conditions, including arthritis, cardiovascular diseases, metabolic syndrome, and psychiatric disorders, have been linked to systemic inflammation [6,24]. Several reports have demonstrated that patients with these inflammatory conditions, even those without psoriasis, exhibit elevated systemic inflammatory scores [25,26,27,28,29]. Therefore, the excessive inflammation with comorbid conditions across multiple organs in psoriasis patients may further aggravate systemic inflammation [18,30]. Hidradenitis suppurativa (HS) is a chronic inflammatory disease that causes painful and swollen nodules. Similar to psoriasis, HS patients exhibit combordities such as obesity and metabolic syndrome, with impaired adipokine release in its pathogenesis [31,32]. SII and pan-immune-inflammation value (PIV), a more comprehensive inflammatory marker, are elevated in HS patients compared to healthy individuals, and a correlation between systemic inflammatory scores and HS severity has been reported [33]. Thus, patients with psoriasis and HS who have elevated inflammatory markers at initial diagnosis may be considered for extensive therapeutic intervention to suppress inflammation across multiple organs.



The levels of NLR and PLR in patients with psoriasis have been found to be elevated across different racial groups. A study of 186 patients with PsV and 50 patients with PsA revealed that NLR and PLR levels decreased in parallel with CRP in Japanese psoriasis patients, regardless of the type of biologic therapy used [18]. Another study conducted on 111 patients with PsV and 25 patients with PsA in Korea showed that NLR, PLR, and ESR were statistically significant predictors of PsA, with NLR being the strongest predictor (odds ratio = 3.351, p = 0.005) [34]. In a retrospective analysis of psoriasis patients in China, Egypt, and Turkey, NLR and PLR were also found to be elevated and correlated with disease severity [35,36,37]. The combination of NLR and PLR can predict adverse events in patients with acute myocardial infarction and prognosis of malignant tumors [38,39]. There is no consistent trend as to which marker, NLR or PLR, has a stronger association with disease severity or predicts systemic inflammation more accurately. Thus, this combination may also be beneficial in predicting disease severity or treatment response in psoriasis. Given that SII, a multiplier of neutrophil and PLR, incorporates elements of both neutrophils and platelets, this marker may become a more promising prognostic factor. SII was found to be a useful predictor of treatment persistence for conventional systemic agents in the present study; however, it was not clear whether SII was a better predictor than other factors such as neutrophil or platelet counts, or PLR. The significance of SII needs to be further explored in a cross-racial, multicenter study with a larger sample size.



The present study has suggested platelets and neutrophils as potential contributors to psoriatic systemic inflammation. While platelets are primarily recognized for their role in hemostasis, recent evidence has increasingly highlighted their role in the regulation of inflammation and immunity [40,41]. Elevated platelet counts in circulation may result from increased bone marrow hematopoiesis as a compensatory response to platelet accumulation at inflammatory sites. In addition, cytokines such as TNF, which are increased at inflammatory sites, directly activate platelets, further promoting the development of thrombosis and cardiovascular diseases with enhanced inflammation [42,43,44]. Regarding neutrophils, their abundance in the epidermal stratum corneum is a typical histopathological feature of psoriasis [45]. Neutrophils migrate to psoriatic lesions and enhance inflammation by promoting the production of oxidative stress and the formation of neutrophil extracellular traps, which are associated with both the development and maintenance of psoriasis [46,47,48]. This study has demonstrated the clinical relevance of platelets and neutrophils, suggesting their importance in inflammation and immune regulation in psoriasis.



Biologics are potent drugs with long-term efficacy and are powerful agents that can reduce systemic inflammation [49,50]. In fact, it has been reported that these inflammatory scores of NLR and PLR decrease after treatment with biologics in psoriasis [18], and thus, systemic treatment with biologics are suitable drugs for reducing systemic inflammation based on the concept of PsD. The present study found that patients who initiated biologics exhibited higher overall drug persistence, regardless of pretreatment blood data. However, some patients treated with infliximab showed a tendency to switch drugs, which could be partially due to the potential immunogenicity of the drug. A larger sample size may be needed to determine whether there is a difference in anti-inflammatory efficacy among biologics.



There are several limitations in the present study: the sample size was small, and the analysis was performed at a single center. Second, the analysis was limited to a short follow-up period of one year to examine the drug continuation rate. Since the systemic treatments of biologics have the advantages of long-term efficacy, a longer follow-up study would be desirable. In addition, elucidating the pathogenic mechanism by which elevated platelet or neutrophil counts, PLR, and SII levels indicate poor treatment response is beyond the scope of this study, and further findings, including animal studies, are expected.



In conclusion, PLR and CRP are associated with the diagnosis of PsA, and patients with higher platelet or neutrophil counts or PLR and SII scores are more resistant to treatment with conventional systemic agents. Regular monitoring of inflammatory score trends is recommended for these patients. Prospective randomized studies to determine the change in systemic inflammation scores and the improvement in comorbidities with each systemic drug will allow us to evaluate which markers are promising in reducing systemic inflammation depending on patients’ comorbidities. This will lead us to further understand a comprehensive concept of PsD and enable personalized medicine in the future.







Author Contributions


Conceptualization, E.S., S.S. (Sayaka Shibata), T.Y. and S.S. (Shinichi Sato); Validation, S.S. (Sayaka Shibata); Formal analysis, E.S., H.M., Y.M. and K.A.; Investigation, A.K., L.L., H.T., Y.I. and K.A.; Data curation, E.S. and H.M.; Writing—review & editing, S.S. (Sayaka Shibata); Supervision, S.S. (Shinichi Sato); Project administration, S.S. (Sayaka Shibata) and T.Y.; Funding acquisition, S.S. (Sayaka Shibata). All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


The study was conducted in accordance with the Declaration of Helsinki, and approved by the Ethics Committee of the University of Tokyo (No. 3360).




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Greb, J.E.; Goldminz, A.M.; Elder, J.T.; Lebwohl, M.G.; Gladman, D.D.; Wu, J.J.; Mehta, N.N.; Finlay, A.Y.; Gottlieb, A.B. Psoriasis. Nat. Rev. Dis. Prim. 2016, 2, 16082. [Google Scholar] [CrossRef]

	



Armstrong, A.W.; Read, C. Pathophysiology, Clinical Presentation, and Treatment of Psoriasis: A Review. JAMA 2020, 323, 1945–1960. [Google Scholar] [CrossRef]

	



Słuczanowska-Głąbowska, S.; Ziegler-Krawczyk, A.; Szumilas, K.; Pawlik, A. Role of Janus Kinase Inhibitors in Therapy of Psoriasis. J. Clin. Med. 2021, 10, 4307. [Google Scholar] [CrossRef] [PubMed]

	



Kamata, M.; Tada, Y. Efficacy and Safety of Biologics for Psoriasis and Psoriatic Arthritis and Their Impact on Comorbidities: A Literature Review. Int. J. Mol. Sci. 2020, 21, 1690. [Google Scholar] [CrossRef]

	



Ujiie, H.; Rosmarin, D.; Schön, M.P.; Ständer, S.; Boch, K.; Metz, M.; Maurer, M.; Thaci, D.; Schmidt, E.; Cole, C.; et al. Unmet Medical Needs in Chronic, Non-communicable Inflammatory Skin Diseases. Front. Med. 2022, 9, 875492. [Google Scholar] [CrossRef] [PubMed]

	



Jadon, D.R.; Stober, C.; Pennington, S.R.; FitzGerald, O. Applying precision medicine to unmet clinical needs in psoriatic disease. Nat. Rev. Rheumatol. 2020, 16, 609–627. [Google Scholar] [CrossRef] [PubMed]

	



Shibata, S.; Tada, Y.; Hau, C.; Tatsuta, A.; Yamamoto, M.; Kamata, M.; Karakawa, M.; Asano, Y.; Mitsui, H.; Sugaya, M.; et al. Adiponectin as an anti-inflammatory factor in the pathogenesis of psoriasis: Induction of elevated serum adiponectin levels following therapy. Br. J. Dermatol. 2010, 164, 667–670. [Google Scholar] [CrossRef] [PubMed]

	



Shibata, S.; Saeki, H.; Tada, Y.; Karakawa, M.; Komine, M.; Tamaki, K. Serum high molecular weight adiponectin levels are decreased in psoriasis patients. J. Dermatol. Sci. 2009, 55, 62–63. [Google Scholar] [CrossRef]

	



Shibata, S.; Tada, Y.; Hau, C.S.; Mitsui, A.; Kamata, M.; Asano, Y.; Sugaya, M.; Kadono, T.; Masamoto, Y.; Kurokawa, M.; et al. Adiponectin regulates psoriasiform skin inflammation by suppressing IL-17 production from γδ-T cells. Nat. Commun. 2015, 6, 7687. [Google Scholar] [CrossRef]

	



Boehncke, W.-H.; Boehncke, S.; Tobin, A.-M.; Kirby, B. The ‘psoriatic march’: A concept of how severe psoriasis may drive cardiovascular comorbidity. Exp. Dermatol. 2011, 20, 303–307. [Google Scholar] [CrossRef]

	



Liu, C.; Chen, H.; Liu, Y.; Huang, H.; Yu, W.; Du, T.; Long, X.; Chen, X.; Chen, Z.; Guo, S.; et al. Immunity: Psoriasis comorbid with atherosclerosis. Front. Immunol. 2022, 13, 7498. [Google Scholar] [CrossRef] [PubMed]

	



Dong, Q.; Li, D.; Xie, B.B.; Hu, L.H.; Huang, J.; Jia, X.X.; Tang, Y.L.; Liu, G.H.; Shen, N.N.; Yu, X.B. IL-17A and TNF-α inhibitors induce multiple molecular changes in psoriasis. Front. Immunol. 2022, 13, 7012. [Google Scholar] [CrossRef] [PubMed]

	



Von Stebut, E.; Boehncke, W.-H.; Ghoreschi, K.; Gori, T.; Kaya, Z.; Thaci, D.; Schäffler, A. IL-17A in Psoriasis and Beyond: Cardiovascular and Metabolic Implications. Front. Immunol. 2019, 10, 3096. [Google Scholar] [CrossRef] [PubMed]

	



Larid, G.; Delwail, A.; Dalle, T.; Vasseur, P.; Silvain, C.; Jégou, J.-F.; Morel, F.; Lecron, J.-C.; Gervais, E. Ex vivo cytokine production in psoriatic disease: Towards specific signatures in cutaneous psoriasis and peripheral psoriatic arthritis. Front. Immunol. 2022, 13, 6444. [Google Scholar] [CrossRef]

	



Gulliver, W. Long-term prognosis in patients with psoriasis. Br. J. Dermatol. 2008, 159 (Suppl. 2), 2–9. [Google Scholar] [CrossRef] [PubMed]

	



Korman, N. Management of psoriasis as a systemic disease: What is the evidence? Br. J. Dermatol. 2020, 182, 840–848. [Google Scholar] [CrossRef]

	



Guthrie, G.J.K.; Charles, K.A.; Roxburgh, C.S.D.; Horgan, P.G.; McMillan, D.C.; Clarke, S.J. The systemic inflammation-based neutrophil–lymphocyte ratio: Experience in patients with cancer. Crit. Rev. Oncol. Hematol. 2013, 88, 218–230. [Google Scholar] [CrossRef]

	



Asahina, A.; Kubo, N.; Umezawa, Y.; Honda, H.; Yanaba, K.; Nakagawa, H. Neutrophil-lymphocyte ratio, platelet-lymphocyte ratio and mean platelet volume in Japanese patients with psoriasis and psoriatic arthritis: Response to therapy with biologics. J. Dermatol. 2017, 44, 1112–1121. [Google Scholar] [CrossRef]

	



Paliogiannis, P.; Satta, R.; Deligia, G.; Farina, G.; Bassu, S.; Mangoni, A.A.; Carru, C.; Zinellu, A. Associations between the neutrophil-to-lymphocyte and the platelet-to-lymphocyte ratios and the presence and severity of psoriasis: A systematic review and meta-analysis. Clin. Exp. Med. 2019, 19, 37–45. [Google Scholar] [CrossRef]

	



Dziedzic, E.A.; Gąsior, J.S.; Tuzimek, A.; Paleczny, J.; Junka, A.; Dąbrowski, M.; Jankowski, P. Investigation of the Associations of Novel Inflammatory Biomarkers—Systemic Inflammatory Index (SII) and Systemic Inflammatory Response Index (SIRI)—With the Severity of Coronary Artery Disease and Acute Coronary Syndrome Occurrence. Int. J. Mol. Sci. 2022, 23, 9553. [Google Scholar] [CrossRef]

	



Yang, Y.-L.; Wu, C.-H.; Hsu, P.-F.; Chen, S.-C.; Huang, S.-S.; Chan, W.L.; Lin, S.-J.; Chou, C.-Y.; Chen, J.-W.; Pan, J.-P.; et al. Systemic immune-inflammation index (SII) predicted clinical outcome in patients with coronary artery disease. Eur. J. Clin. Investig. 2020, 50, e13230. [Google Scholar] [CrossRef] [PubMed]

	



Naldi, L. Scoring and monitoring the severity of psoriasis. What is the preferred method? What is the ideal method? Is PASI passé? facts and controversies. Clin. Dermatol. 2010, 28, 67–72. [Google Scholar] [CrossRef] [PubMed]

	



Youden, W.J. Index for rating diagnostic tests. Cancer 1950, 3, 32–35. [Google Scholar] [CrossRef] [PubMed]

	



McGonagle, D. Enthesitis: An autoinflammatory lesion linking nail and joint involvement in psoriatic disease. J. Eur. Acad. Dermatol. Venereol. 2009, 23 (Suppl. 1), 9–13. [Google Scholar] [CrossRef] [PubMed]

	



Jin, Z.; Wu, Q.; Chen, S.; Gao, J.; Li, X.; Zhang, X.; Zhou, Y.; He, D.; Cheng, Z.; Zhu, Y.; et al. The Associations of Two Novel Inflammation Indexes, SII and SIRI with the Risks for Cardiovascular Diseases and All-Cause Mortality: A Ten-Year Follow-Up Study in 85,154 Individuals. J. Inflamm. Res. 2021, 14, 131–140. [Google Scholar] [CrossRef]

	



Afari, M.E.; Bhat, T. Neutrophil to lymphocyte ratio (NLR) and cardiovascular diseases: An update. Expert Rev. Cardiovasc. Ther. 2016, 14, 573–577. [Google Scholar] [CrossRef]

	



Erre, G.L.; Paliogiannis, P.; Castagna, F.; Mangoni, A.A.; Carru, C.; Passiu, G.; Zinellu, A. Meta-analysis of neutrophil-to-lymphocyte and platelet-to-lymphocyte ratio in rheumatoid arthritis. Eur. J. Clin. Investig. 2019, 49, e13037. [Google Scholar] [CrossRef] [PubMed]

	



Mercan, R.; Bitik, B.; Tufan, A.; Bozbulut, U.B.; Atas, N.; Ozturk, M.A.; Haznedaroglu, S.; Goker, B. The Association Between Neutrophil/Lymphocyte Ratio and Disease Activity in Rheumatoid Arthritis and Ankylosing Spondylitis. J. Clin. Lab. Anal. 2016, 30, 597–601. [Google Scholar] [CrossRef]

	



Mazza, M.G.; Lucchi, S.; Tringali, A.G.M.; Rossetti, A.; Botti, E.R.; Clerici, M. Neutrophil/lymphocyte ratio and platelet/lymphocyte ratio in mood disorders: A meta-analysis. Prog. Neuro-Psychopharmacol. Biol. Psychiatry 2018, 84 Pt A, 229–236. [Google Scholar] [CrossRef]

	



Yorulmaz, A.; Hayran, Y.; Akpinar, U.; Yalcin, B. Systemic Immune-Inflammation Index (SII) Predicts Increased Severity in Psoriasis and Psoriatic Arthritis. Curr. Health Sci. J. 2020, 46, 352–357. [Google Scholar] [CrossRef]

	



Abu Rached, N.; Gambichler, T.; Dietrich, J.W.; Ocker, L.; Seifert, C.; Stockfleth, E.; Bechara, F.G. The Role of Hormones in Hidradenitis Suppurativa: A Systematic Review. Int. J. Mol. Sci. 2022, 23, 15250. [Google Scholar] [CrossRef] [PubMed]

	



Hessam, S.; Sand, M.; Gambichler, T.; Skrygan, M.; Rüddel, I.; Bechara, F. Interleukin-36 in hidradenitis suppurativa: Evidence for a distinctive proinflammatory role and a key factor in the development of an inflammatory loop. Br. J. Dermatol. 2018, 178, 761–767. [Google Scholar] [CrossRef] [PubMed]

	



Gambichler, T.; Hessam, S.; Cramer, P.; Abu Rached, N.; Bechara, F. Complete blood collection-based systemic inflammation biomarkers for patients with hidradenitis suppurativa. J. Eur. Acad. Dermatol. Venereol. 2022, 36, 1593–1596. [Google Scholar] [CrossRef] [PubMed]

	



Kim, D.S.; Shin, D.; Lee, M.S.; Kim, H.J.; Kim, D.Y.; Kim, S.M.; Lee, M.G. Assessments of neutrophil to lymphocyte ratio and platelet to lymphocyte ratio in Korean patients with psoriasis vulgaris and psoriatic arthritis. J. Dermatol. 2016, 43, 305–310. [Google Scholar] [CrossRef] [PubMed]

	



Polat, M.; Bugdayci, G.; Kaya, H.; Oğuzman, H. Evaluation of neutrophil-to-lymphocyte ratio and platelet-to-lymphocyte ratio in Turkish patients with chronic plaque psoriasis. Acta Dermatovenerol. Alp. Pannonica Adriat. 2017, 26, 97–100. [Google Scholar] [CrossRef]

	



Hammad, R.; Hamdino, M.; El-Nasser, A.M. Role of Neutrophil-to-Lymphocyte Ratio, Platelet-to-Lymphocyte Ratio, Mean Platelet Volume in Egyptian Patients with Psoriasis Vulgaris. Egypt J. Immunol. 2020, 27, 157–168. [Google Scholar]

	



Wang, W.-M.; Wu, C.; Gao, Y.-M.; Li, F.; Yu, X.-L.; Jin, H.-Z. Neutrophil to lymphocyte ratio, platelet to lymphocyte ratio, and other hematological parameters in psoriasis patients. BMC Immunol. 2021, 22, 64. [Google Scholar] [CrossRef]

	



Cho, K.I.; Ann, S.H.; Singh, G.B.; Her, A.-Y.; Shin, E.-S. Combined Usefulness of the Platelet-to-Lymphocyte Ratio and the Neutrophil-to-Lymphocyte Ratio in Predicting the Long-Term Adverse Events in Patients Who Have Undergone Percutaneous Coronary Intervention with a Drug-Eluting Stent. PLoS ONE 2015, 10, e0133934. [Google Scholar] [CrossRef]

	



Awaji, K.; Miyagawa, T.; Omatsu, J.; Numajiri, H.; Kawai, T.; Funamizu, K.; Saigusa, R.; Yamada, D.; Asano, Y.; Sato, S. Prognostic Relevance of Pretreatment Peripheral Neutrophil Count and Neutrophil-to-lymphocyte Ratio in Primary Cutaneous Angiosarcoma. Acta Derm.-Venereol. 2021, 101, adv00527. [Google Scholar] [CrossRef]

	



Gawaz, M.; Langer, H.; May, A.E. Platelets in inflammation and atherogenesis. J. Clin. Investig. 2005, 115, 3378–3384. [Google Scholar] [CrossRef]

	



Kasperska-Zajac, A.; Brzoza, Z.; Rogala, B. Platelet function in cutaneous diseases. Platelets 2008, 19, 317–321. [Google Scholar] [CrossRef]

	



Davizon-Castillo, P.; McMahon, B.; Aguila, S.; Bark, D.; Ashworth, K.; Allawzi, A.; Campbell, R.A.; Montenont, E.; Nemkov, T.; D’alessandro, A.; et al. TNF-α–driven inflammation and mitochondrial dysfunction define the platelet hyperreactivity of aging. Blood 2019, 134, 727–740. [Google Scholar] [CrossRef] [PubMed]

	



Barrett, T.J.; Schlegel, M.; Zhou, F.; Gorenchtein, M.; Bolstorff, J.; Moore, K.J.; Fisher, E.A.; Berger, J.S. Platelet regulation of myeloid suppressor of cytokine signaling 3 accelerates atherosclerosis. Sci. Transl. Med. 2019, 11, eaax0481. [Google Scholar] [CrossRef] [PubMed]

	



Garshick, M.S.; Tawil, M.; Barrett, T.; Salud-Gnilo, C.M.; Eppler, M.; Lee, A.; Scher, J.U.; Neimann, A.L.; Jelic, S.; Mehta, N.N.; et al. Activated Platelets Induce Endothelial Cell Inflammatory Response in Psoriasis via COX-1. Arter. Thromb. Vasc. Biol. 2020, 40, 1340–1351. [Google Scholar] [CrossRef] [PubMed]

	



Yamanaka, K.; Yamamoto, O.; Honda, T. Pathophysiology of psoriasis: A review. J. Dermatol. 2021, 48, 722–731. [Google Scholar] [CrossRef]

	



Chiang, C.-C.; Cheng, W.-J.; Korinek, M.; Lin, C.-Y.; Hwang, T.-L. Neutrophils in Psoriasis. Front. Immunol. 2019, 10, 2376. [Google Scholar] [CrossRef]

	



Herster, F.; Bittner, Z.; Archer, N.K.; Dickhöfer, S.; Eisel, D.; Eigenbrod, T.; Knorpp, T.; Schneiderhan-Marra, N.; Löffler, M.W.; Kalbacher, H.; et al. Neutrophil extracellular trap-associated RNA and LL37 enable self-amplifying inflammation in psoriasis. Nat. Commun. 2020, 11, 105. [Google Scholar] [CrossRef]

	



Gabr, S.A.; Al-Ghadir, A.H. Role of cellular oxidative stress and cytochrome c in the pathogenesis of psoriasis. Arch. Dermatol. Res. 2012, 304, 451–457. [Google Scholar] [CrossRef]

	



Schwartz, D.M.; Kanno, Y.; Villarino, A.; Ward, M.; Gadina, M.; O’Shea, J.J. JAK inhibition as a therapeutic strategy for immune and inflammatory diseases. Nat. Rev. Drug Discov. 2017, 17, 78. [Google Scholar] [CrossRef]

	



Armstrong, A.W.; Bagel, J.; Van Voorhees, A.S.; Robertson, A.D.; Yamauchi, P.S. Combining Biologic Therapies With Other Systemic Treatments in Psoriasis: Evidence-based, best-practice recommendations from the Medical Board of the National Psoriasis Foundation. JAMA Dermatol. 2015, 151, 432–438. [Google Scholar] [CrossRef]








[image: Jcm 12 03046 g001 550] 





Figure 1. Correlations between peripheral blood parameters or systemic inflammatory markers and PASI scores are shown. Solid lines indicate linear regression lines. Spearman’s rank correlation coefficient (r) was used for correlation analyses. 
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Figure 2. Spearman’s correlation coefficients among four peripheral blood parameters and six systemic inflammatory markers. Blue boxes indicate positive correlations, and red boxes indicate negative correlations. 
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Figure 3. Kaplan–Meier curves for treatment continuation rates of patients who received treatment with oral apremilast, methotrexate, cyclosporine, and etretinate. Patients were divided into two groups by pretreatment scores according to the cut-off values and determined by mean + 2SD levels of healthy controls (neutrophil counts; >8.19 × 109/L, N = 2 and ≤8.19 × 109/L, N = 39, platelet counts; >399.40 × 109/L, N = 4 and ≤399.40, N = 39, PLR; >304.6, N = 5 and ≤304.6, N = 36, and SII; >1923, N = 5 and ≤1923, N = 36). The continuation rates of the two groups were compared by log-rank test. 
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Table 1. Baseline characteristics and inflammatory biomarkers.
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PsV

(N = 117)

	
PsA

(N = 47)

	
Healthy

(N = 50)

	
p Value




	
PsV vs. Healthy

	
PsA vs. Healthy

	
PsV vs. PsA






	
Age, years

	
51.16 ± 18.26

	
55.49 ± 13.78

	
54.30 ± 13.62

	
0.6302

	
>0.9999

	
0.4962




	
Male, %

	
68

	
62

	
64

	
0.5938

	
0.8364

	
0.4658




	
PASI scores

	
10.66 ± 10.63

	
9.18 ± 8.48

	

	

	

	
0.6310




	
Neu (×109/L)

	
4.294 ± 1.345

	
4.787 ± 2.123

	
4.154 ± 2.018

	
0.2908

	
0.0641

	
0.6745




	
Lym (×109/L)

	
1.865 ± 0.665

	
1.780 ± 0.712

	
1.744 ± 0.590

	
0.4901

	
>0.9999

	
0.8067




	
Mono (×109/L)

	
0.407 ± 0.128

	
0.437 ± 0.154

	
0.368 ± 0.111

	
0.1182

	
0.0179

	
0.5777




	
Platelet (×109/L)

	
259.52 ± 71.14

	
289.85 ± 90.13

	
272.06 ± 63.668

	
0.5466

	
0.4657

	
0.0324




	
NLR

	
2.704 ± 1.659

	
3.415 ± 3.477

	
2.614 ± 1.53

	
>0.9999

	
0.4631

	
0.3745




	
MLR

	
0.247 ± 0.134

	
0.294 ± 0.220

	
0.227 ± 0.082

	
>0.9999

	
0.3714

	
0.4092




	
PLR

	
154.9 ± 65.11

	
196.3 ± 125.29

	
172.116 ± 66.244

	
0.3601

	
>0.9999

	
0.2232




	
SII

	
687.1 ± 445.2

	
1105 ± 1515

	
733.020 ± 594.958

	
>0.9999

	
0.4281

	
0.1560




	
SIRI

	
1.13 ± 0.85

	
1.74 ± 3.06

	
1.019 ± 0.964

	
0.7774

	
0.0711

	
0.2715




	
CRP (mg/dL)

	
0.29 ± 0.57

	
1.48 ± 4.84

	

	

	

	
0.0284








Significance was determined by Fisher’s exact test for sex distribution, by Mann–Whitney’s U-test for PASI scores, and by Kruskal–Wallis test with Dunn–Bonferroni post hoc test for other items. Values are shown by mean ± SD. NLR, neutrophil-to-lymphocyte ratio; MLR, monocyte-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; SII, systemic immuno-inflammatory index; SIRI, systemic inflammatory response index; CRP, C-reactive protein.
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Table 2. Cut-off values and AUC from ROC curves for discriminating PsV and PsA.
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	Cut-Off Values
	AUC
	Sensitivity
	Specificity





	NLR
	3.211
	0.57012
	0.3913
	0.7683



	MLR
	0.208
	0.56747
	0.6739
	0.4878



	PLR
	275
	0.57887
	0.2826
	0.939



	SII
	911.6
	0.59213
	0.4348
	0.7805



	SIRI
	0.870
	0.57542
	0.6522
	0.5122



	CRP (mg/dL)
	0.30
	0.58643
	0.4130
	0.7927







Cut-off values were determined by the Youden Index calculated from the ROC curves. NLR, neutrophil-to-lymphocyte ratio; MLR, monocyte-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; SII, systemic immuno-inflammatory index; SIRI, systemic inflammatory response index; CRP, C-reactive protein.
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Table 3. Univariate and multivariate Cox proportional hazards model analysis predicting disease diagnosis of PsA by systemic inflammatory markers.
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Factors

	
Univariate

	
Multivariate




	
OR (95 % CI)

	
p Value

	
OR (95 % CI)

	
p Value






	
NLR

	
≥3.211

	
2.184 (0.918–5.194)

	
0.077

	
0.579 (0.134–2.498)

	
0.464




	
MLR

	
≥0.208

	
2.355 (1.044–5.316)

	
0.039

	
2.789 (0.845–9.201)

	
0.092




	
PLR

	
≥275

	
5.775 (1.698–19.643)

	
0.005

	
7.027 (1.089–45.348)

	
0.040




	
SII

	
≥911.6

	
1.682 (0.759–3.728)

	
0.200

	
0.506 (0.139–1.843)

	
0.302




	
SIRI

	
≥0.870

	
2.423 (1.024–5.729)

	
0.044

	
0.915 (0.227–3.682)

	
0.901




	
CRP (mg/dL)

	
≥0.30

	
3.251 (1.379–7.716)

	
0.008

	
3.179 (1.183–8.538)

	
0.022








OR, odds ratio; CI, confidence interval; NLR, neutrophil-to-lymphocyte ratio; MLR, monocyte-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; SII, systemic immuno-inflammatory index; SIRI, systemic inflammatory response index; CRP, C-reactive protein.
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Table 4. Characteristics and systemic inflammatory markers among patients with psoriatic arthritis with or without axial lesions.
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	With Axial Lesions
	Without Axial Lesions
	p Value





	Age, years
	55.5 ± 14.8
	55.5 ± 12.9
	0.8699



	Male, %
	64
	59
	0.7712



	PASI scores
	12.02 ± 9.75
	6.05 ± 5.52
	0.0227



	Neutrophil count (×109/L)
	4.96 ± 2.59
	4.60 ± 1.50
	0.7894



	Lymphocyte count (×109/L)
	1.88 ± 0.84
	1.67 ± 0.54
	0.5518



	Monocyte count (×109/L)
	0.44 ± 0.17
	0.43 ± 0.14
	0.8643



	Platelet count (×109/L)
	295.72 ± 100.06
	283.18 ± 79.14
	0.5019



	NLR
	3.68 ± 4.53
	3.13 ± 1.80
	0.4887



	MLR
	0.31 ± 0.28
	0.28 ± 0.12
	0.5820



	PLR
	199.13 ± 148.26
	193.20 ± 97.69
	0.6869



	SII
	1288.77 ± 2031.87
	903.87 ± 562.58
	0.7522



	SIRI
	2.08 ± 4.15
	1.36 ± 0.96
	0.6200



	ESR (mm/h)
	28.28 ± 36.00
	16.10 ± 18.02
	0.8397



	CRP (mg/dL)
	2.60 ± 6.55
	0.26 ± 0.53
	0.0271







Significance was determined by Fisher’s exact test for sex distribution and by Mann–Whitney’s U-test for other items. Values are shown by mean ± SD. NLR, neutrophil-to-lymphocyte ratio; MLR, monocyte-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; SII, systemic immuno-inflammatory index; SIRI, systemic inflammatory response index; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein.
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Table 5. The number of patients initiating each systemic therapy and concomitant treatments during the one-year follow-up.
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Treatment

	

	
Number of

Patients

	
Concomitant Treatments during the One-Year Follow-Up






	
Biologics

(N = 51)

	
Infliximab

	
9

	
None




	
Adalimumab

	
2

	
None




	
Certolizumab Pegol

	
0

	
None




	
Secukinumab

	
11

	
One patient received cyclosporine.

One patient received apremilast.




	
Ixekizumab

	
5

	
None




	
Brodalumab

	
1

	
None




	
Bimekizumab

	
0

	
None




	
Guselkumab

	
8

	
None




	
Risankizumab

	
11

	
None




	
Tildrakizumab

	
4

	
None




	
Ustekinumab

	
0

	
None




	
Conventional systemic agents (N = 48)

	
Methotrexate

	
8

	
One patient received cyclosporine.




	
Etretinate

	
6

	
One patient received apremilast.




	
Cyclosporine

	
3

	
None




	
Apremilast

	
31

	
One patient received etretinate.

One patient received secukinumab.
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Table 6. Kaplan–Meier analyses for treatment continuation rates of patients who received treatment with biologics and by log-rank tests in patients with high and non-high scores for peripheral blood parameters and systemic inflammatory markers.
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Cut-Off Values

	
Median Treatment Duration (Days)

	
Log-Rank Test




	

	
High-Score Group

	
Non-High-Score Group

	
p Value






	
Neu (×109/L)

	
8.19

	
365

	
365 ± 102.48

	
0.6483




	
Lym (×109/L)

	
2.92

	
308.5 ± 81.79

	
365 ± 104.89

	
0.8662




	
Mono (×109/L)

	
0.59

	
365 ± 27.98

	
365 ± 108.76

	
0.6100




	
Platelet (×109/L)

	
399.40

	
365

	
365 ± 102.48

	
0.6483




	
NLR

	
5.674

	
365

	
365 ± 104.54

	
0.3418




	
MLR

	
0.391

	
365 ± 68.99

	
365 ± 106.45

	
0.5994




	
PLR

	
304.6

	
365

	
365 ± 102.48

	
0.6483




	
SII

	
1923

	
365

	
365 ± 103.16

	
0.5133




	
SIRI

	
2.95

	
365 ± 20.78

	
365 ± 104.18

	
0.5638




	
CRP (mg/dL)

	
0.69

	
365 ± 98.84

	
365 ± 102.32

	
0.3290








Patients were divided into two groups according to cut-off values. Cut-off values were determined by mean + 2SD levels of healthy controls. NLR, neutrophil-to-lymphocyte ratio; MLR, monocyte-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; SII, systemic immuno-inflammatory index; SIRI, systemic inflammatory response index; CRP, C-reactive protein.
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Table 7. Kaplan–Meier analyses for treatment continuation rates of patients who received treatment with oral apremilast, methotrexate, cyclosporine, and etretinate by log-rank tests in patients with high and non-high values for peripheral blood parameters and systemic inflammatory markers.






Table 7. Kaplan–Meier analyses for treatment continuation rates of patients who received treatment with oral apremilast, methotrexate, cyclosporine, and etretinate by log-rank tests in patients with high and non-high values for peripheral blood parameters and systemic inflammatory markers.





	

	
Cut-Off Values

	
Median Treatment Duration (Days)

	
Log-Rank Test




	

	
High-Score Group

	
Non-High-Score Group

	
p Value






	
Neu (×109/L)

	
8.19

	
23 ± 25.46

	
147 ± 142.22

	
<0.0001




	
Lym (×109/L)

	
2.92

	
166

	
120.5 ± 145.10

	
0.5101




	
Mono (×109/L)

	
0.59

	
63 ± 167.27

	
147 ± 139.52

	
0.3175




	
Platelet (×109/L)

	
399.40

	
50 ± 127.98

	
166 ± 142.58

	
0.0006




	
NLR

	
5.674

	
41 ± 198.27

	
134.5 ± 141.10

	
0.1335




	
MLR

	
0.391

	
59 ± 144.21

	
156.5 ± 143.01

	
0.1053




	
PLR

	
304.6

	
59 ± 111.23

	
156.5 ± 145.12

	
0.0107




	
SII

	
1923

	
59 ± 162.92

	
134.5 ± 142.47

	
0.0383




	
SIRI

	
2.95

	
41 ± 198.27

	
134.5 ± 141.10

	
0.1335




	
CRP (mg/dL)

	
0.69

	
280 ± 156.94

	
122 ± 144.04

	
0.1303








Patients were divided into two groups according to cut-off values. Cut-off values were determined by mean + 2SD levels of healthy controls. NLR, neutrophil-to-lymphocyte ratio; MLR, monocyte-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; SII, systemic immuno-inflammatory index; SIRI, systemic inflammatory response index; CRP, C-reactive protein.
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