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Abst rac t
Introduction: Platelet activation is elevated in moderate to severe psoriasis, and the reduction in platelet activa-
tion during short-term treatment has already been demonstrated. Soluble P-selectin is a well-established marker 
of platelet activation. 
Aim: To show whether the long-term treatment of psoriasis with biological drugs can reduce elevated platelet 
activation. 
Material and methods: An observational study of 27 patients with chronic plaque psoriasis, treated with infliximab, 
adalimumab, etanercept, or ustekinumab for up to 12 months was conducted. Psoriasis area and severity index 
(PASI), serum P-selectin and interleukin (IL)-6 were monitored throughout the treatment. 
Results: There was no significant correlation between PASI and platelet activation in our patients. After 3 months 
of treatment, a significant reduction in PASI and IL-6 was found, while P-selectin was not significantly reduced. 
When a cohort of patients who had shown elevated P-selectin prior to the treatment was evaluated, a significant 
reduction in P-selectin was observed in all 8 patients following 3 months; a reduction that was sustained after  
6 and 12 months of therapy.
Conclusions: We conclude that PASI is not a good predictor of platelet activity in patients with PASI near to 10. 
Biological drugs reduce platelet activation in patients who have increased platelet activation prior to treatment, 
and this effect is stable during chronic therapy.
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Introduction

Psoriasis is a chronic inflammatory disease. In the 
course of moderate to severe psoriasis, local inflamma-
tory events in the skin occur in parallel with the systemic 
hyperinflammatory status reflected by elevated proin-
flammatory cytokines such as tumor necrosis factor α 
(TNF-α), interleukin (IL)-12, IL-23, and IL-6 [1]. 

Chronic inflammatory diseases, including psoriasis, 
may be associated with an increased risk of cardiovascu-
lar disease (CVD) [2–4]. Severe chronic plaque psoriasis 
is estimated to reduce lifespan by 3–4 years, and this 
could be at least in part related to CVD. Psoriasis has 
been shown to worsen the prognosis following myocar-
dial infarction [5]. 

There are several hypotheses concerning the link be-
tween the pathophysiology of psoriasis and CVD [6–9]. 

Platelets are one of the key players in the pathogenesis 
of atherothrombosis and CVD, and their activation is 
a risk factor for the outcome of myocardial infarction, 
stroke, and pulmonary embolism [10, 11]. Antiplatelet 
treatment reduces the morbidity and mortality in the 
course of CVD [12].

Platelet activation has been shown in several studies 
to be elevated in moderate to severe psoriasis, and this 
seems to be correlated with disease severity [13–19]. Yet 
the significance of antiplatelet treatment for psoriasis 
comorbidities and psoriasis comorbidity-related deaths 
remains unknown. Reductions in platelet activation dur-
ing short-term antipsoriatic treatment has already been 
shown; however, there has been only one report on the 
effect of long-term treatment [13, 14, 16, 18]. Biological 
treatments targeting TNF-α or IL-12/IL-23 are now widely 
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used in the treatment of moderate to severe psoriasis, 
for both induction and long-term disease-control thera-
py. It has been speculated that some psoriasis therapies 
may increase CVD, while others may decrease CVD, and 
there is mounting evidence of a reduction in the CVD 
risk following anti-TNF-α treatment [20]. It is still unclear 
whether the reduction in CVD after such treatment is 
drug-specific or follows adequate control of skin and/
or joint disease. Biomarkers of such control should be 
available.

Platelet activation markers are good candidates for 
such biomarkers [13]. There are several direct and indirect 
methods of platelet activation measurements. Soluble  
P-selectin is well-established and reliable, and is one of 
the most accessible indirect markers of platelet activa-
tion [13]. 

Aim

The aim of this study is thus to confirm previous ob-
servations of increased platelet activity in chronic plaque 
psoriasis in a selected subgroup of patients qualified to 
biological treatment. We also wanted to confirm whether 
the severity of the disease, as measured by the psoriasis 
area and severity index (PASI), is correlated with platelet 
activity in these patients. Further, we wanted to monitor 
platelet activity during long-term therapy with etaner-
cept, infliximab, adalimumab, and ustekinumab. 

Material and methods

The study was designed as an observational cohort 
study; the procedures followed were in accordance with 
the Helsinki Declaration of 1975, as revised in 1983, 
and approved by the local ethical committee. Patients 
with chronic plaque psoriasis who had been qualified 
to biological treatment at the Department of Derma-
tology, Medical University of Lodz were enrolled to this 
study after giving their informed consent. The decision 
to employ biological treatment was based on the fol-
lowing criteria: PASI > 10 or body surface area (BSA)  
> 10% or dermatological life quality index (DLQI) greater 
than 10 and lack of any contraindications for biological 
treatment such as tuberculosis, or history of cancer. In 
addition, patients needed to be resistant to or otherwise 
unable to use phototherapy, methotrexate, or cyclospo-
rine A. 

Patients who had undergone systemic therapy 
(whether classic or biological) during the 4 weeks prior to 
the beginning of the treatment were excluded. So were 
patients with diseases or clinical situations that could 
influence platelet activation, such as other inflamma-
tory skin diseases, arthritis other than psoriatic arthritis 
(PsA), chronic or acute inflammatory diseases, current 
severe infections, surgery within the last month, venous 
or arterial thromboembolism within the last 3 months, 

anticoagulation with vitamin K antagonists or low mo-
lecular weight heparin in the last 14 days, and uncon-
trolled diabetes. After excluding 2 patients because of 
their previous treatment with systemic therapy within 
the 4 weeks prior to the onset of the study, a total of 27 
Caucasian patients (25–65 years old, mean: 50) treated 
with infliximab (6), adalimumab (12), etanercept (5), or 
ustekinumab (4) were included into the study. All drugs 
were dosed in accordance with standard regimens for 
chronic plaque psoriasis: infliximab 5 mg/kg intrave-
nously followed by additional doses at week 2 and 6 and 
every 8 weeks thereafter, adalimumab 80 mg subcuta-
neously (s.c.) at week 0 and 40 mg on every other week 
starting 1 week after the initial dose, etanercept 50 mg 
s.c. per week in 2 patients and 2 × 50 mg s.c. weekly in 
3 patients, 45 mg of ustekinumab s.c. at week 0, 4 and 
every 12 weeks later on (all patients weighed ≤ 100 kg). 
Disease severity assessment (PASI), platelet activity (se-
rum P-selectin), and serum IL-6 were evaluated before 
and monitored during the treatment, for up to 12 months  
(3 to 12 months; mean: 9.4 months). Thirty three age- 
and sex-matched healthy control individuals from the 
same region of Poland were checked for serum P-selectin 
and IL-6. 

Blood for cytokine analysis was collected from an-
tecubital vein and centrifuged for 10 min at 1600 g to 
obtain serum that was immediately frozen. Aliquots were 
stored in –80°C until further use. P-selectin and IL-6 were 
measured with ELISA kits (R&D systems) and duplicate 
measurements were carried out according to the manu-
facturer’s instructions. 

Statistical analysis

Statistical analysis was performed with Statistica 
10.0 software (StatSoft). Data characterized by a normal 
distribution are expressed as means ± standard errors of 
the mean (SEM). Parameters not displaying such a dis-
tribution are expressed as medians with ranges, maxi-
mum and minimum. Student’s and Wilcoxon tests were 
used for comparison between two related groups and 
Mann-Whitney test for unrelated ones. Friedman test 
was used for comparison across multiple test attempts. 
Correlations are estimated according to Spearman’s rank 
correlation method. All p-values < 0.05 were considered 
statistically significant.

Results

We found no significant difference in serum P-se- 
lectin levels between our cohort of patients and the 
healthy controls (133.76 ng/ml, ranging from 74.13 ng/ml 
to 274.47 ng/ml vs. 153.53 ng/ml, ranging from 72.08 ng/
ml to 195.79 ng/m, respectively) (Figure 1) and no correla-
tion between PASI and serum P-selectin level before the 
treatment (Figure 2). 



Advances in Dermatology and Allergology 2, April / 2017 

Long-term treatment of chronic plaque psoriasis with biological drugs can control platelet activation: targeting the bridge 
between inflammation and atherothrombosis

133

280

240

200

160

120

80

Healthy             Psoriasis

P-
se

le
ct

in
 [n

g/
m

l]

Figure 1. P-selectin levels do not differ significantly be-
tween healthy controls and patients with psoriasis before 
treatment
N = 33 and 27 for controls and patients, respectively. Median, 25–
75% and ranges are presented.
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Figure 2. We found no correlation between PASI and serum P-selectin before the treatment. No such correlation was 
found for PASI and IL-6 either

R = 0.33
p = 0.09

R = 0.21
p = 0.29

The PASI and IL-6 levels were reduced significantly 
after 3 months of therapy, while serum P-selectin did not 
change significantly (Figure 3 A). When patients treated 
with different drugs were analyzed separately, P-selectin 
was not changed significantly either (Figure 3 B). Further 
treatment for up to 12 months was continued in 17 out 
of 23 patients and did not change P-selectin level either 
(Figure 4). 

Sub-group analysis of patients who had an elevated 
serum level of P-selectin at baseline (> 200 pg/ml) showed 
a significant reduction in platelet activity after 3 months of 
treatment. What is more, this effect sustained after 6 and 
12 months of the observation (Figure 5). 

Discussion

We were unable to confirm previous reports of elevat-
ed markers of platelet activity in psoriatic patients com-
pared to healthy controls. There may be several reasons 
for this finding, of which one is the small sample size 
of 27 patients. The sample sizes employed in previous 
studies that have proven this hypothesis varied between 
8 and 106 (Table 1) [13–19, 21, 22]. 

Another possibility is the influence of joint disease. 
An association between psoriatic arthritis and platelet 
activation has been previously reported [15, 21, 23, 24]. 
Up to 40% of psoriatic patients have joint disease, and 
a clear cut-off point between skin and joint input to the 
induction of platelet activation in these patients cannot 
be easily indicated. The status of joint disease was not 
reported in the majority of previous studies focused on 
skin psoriasis (Table 1). Analysis of patients with P-selec-
tin > 200 ng/ml has shown slightly higher rates of PsA 
within this group (Table 2, not significant), but arthritis 
severity was not studied.

The other explanation for not finding a significant 
elevation of soluble P-selectin in our study population is 
that the patients included generally had PASI values of 
around 10, with only 4 patients having PASI > 12. In pre-
vious studies, patients with more severe disease were 

included, and one study has shown that in patients with 
mild disease, platelet activation was similar to the con-
trol group (Table 1) [18]. 

This is probably also important for the lack of correla-
tion between PASI and P-selectin in our patients. One of 
the biggest limitations of measuring disease severity with 
PASI is its lack of sensitivity for mild disease. All values 
between one and nine percent of the affected area are 
given a grade of one, although the surface described may 
be nine times bigger. This indicates that there could be 
a certain threshold point where platelets are activated. 

The question remains if there are differences be-
tween evaluated drugs in their influence on platelet 
activity. We were not able to see a statistically signifi-
cant reduction in serum P-selectin when the subgroups 
of patients treated with different drugs were analyzed 
separately (Figure 3 B).

A B



Advances in Dermatology and Allergology 2, April / 2017134

Bartłomiej Kwiek, Joanna Narbutt, Anna Sysa-Jędrzejowska, Andrzej Langner, Aleksandra Lesiak

Figure 3. A – A reduction in PASI and serum IL-6 but not in serum P-selectin was seen after 3 months of treatment (all 
patients 27). B – Analysis of serum P-selectin change in subgroups treated with various drugs during 3 months of treat-
ment – not significant changes were observed
Medians, 25–75% and ranges are presented.
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A subgroup of patients (8 out of 27) had serum P-selectin 
> 200 ng/ml, a level not observed in any of healthy individuals 
from the control group. We have seen a reduction in P-selectin 
levels during 12 months of treatment only in these patients, 
which indicates that both anti-TNF-α and anti-IL-12/23 nor-
malize rather than decrease platelet activation. 

Conclusions

The results of our study suggest that in patients with 
relatively low PASI, there are some who already show 
increased platelet activation. Identifying these patients 

could help in choosing an adequate treatment to reduce 
platelet activity – a well-established risk factor for CVD. 
Our findings suggest that treatment modalities based on 
biological interventions with either anti-TNF-α or anti-
IL-12/23 are good candidates for long-term treatments 
that can control platelet activation.
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Figure 4. Treatment for up to 12 months was continued in 17 patients. Analysis of this group is presented in diagrams. The 
PASI (A) and IL-6 (C) were reduced throughout the treatment while P-selectin (B) was not significantly altered
Means + standard errors of the mean are presented.

Figure 5. A – A reduction of P-selectin during 3 months of treatment in all 8 patients with elevated P-selectin before treat-
ment (P-selectin > 200 ng/ml) regardless of the drug used. B – In patients who have continued the treatment throughout 
12 months, a reduction in P-selectin was sustained (n = 6)
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