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Abstract

Background: Psoriasis is a common chronic inflammatory and relapsing immune-
mediated skin disorder. The incidence of complications by comorbidities is higher in
psoriasis patients compared to the normal population. The circulating blood of patients
with psoriasis has more platelet macro and micro-aggregates. However, few
investigations were found to explain the cause of these platelet aggregates in psoriasis.

This study aimed to (1) assess platelet activity in psoriasis patients, (2) compare cases
associated with comorbidity and those without, and (3) study the effect of therapy.

Patients and Methods: This study was performed on 40 psoriasis patients and 20
healthy controls. Among those patients, 19 cases have dyslipidemia, and 21 do not.
They also include 20 newly diagnosed cases compared to 20 under therapy. Complete
blood count (CBC), including platelet (PLT) count and mean platelet volume (MPV),
lipogram, platelet aggregation study using adenosine-diphosphate (ADP), collagen,
Ristocetin, and arachidonic acid (AA) were done.

Results: The groups had no significant differences in the mean platelet (PLT) count and
mean platelet volume (MPV). However, there was a significant increase in the mean
values of platelet aggregation by ADP (p < 0.0001), Collagen (p < 0.001), Ristocetin,
and Arachidonic acid (p < 0.01 for each) comparing all psoriasis patients and normal
control. There was a significant increase in the mean value of aggregation by ADP,
Ristocetin (p < 0.03 for each), and Arachidonic acid (p < 0.01), but not in the mean
value of collagen in complicated group with dyslipidemia when compared to the group
without. When comparing newly diagnosed to patients under therapy, there was a
significant increase in the mean values of aggregation by ADP (p < 0.0001), Ristocetin,
Collagen, and Arachidonic acid (p < 0.01 for each) in the newly diagnosed patients.

Conclusion: These findings could explain the cause of platelet hyperactivity in
psoriasis patients and the presence of macro and micro platelet aggregates in these
cases.

Keywords: Psoriasis, Platelet aggregation, ADP, Ristocetin, Collagen, Arachidonic
acid.

Abbreviations: ADP: Adenosine diphosphate; CVDs: Cardiovascular diseases; CBC:
Complete blood count; PLT: Platelet; MPV: Mean platelet volume; (PASI) score:
Psoriasis area and severity index score; WBCs: White blood count; EDTA: Ethylene
diamine tetra acetic acid; SPSS: Statistical Package for Social Sciences.
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Background

Psoriasis is a common, chronic
inflammatory skin disorder that can
significantly impact life quality. The
chronological order of the underlying

mechanisms leading to the development of
psoriatic plaques (Benhadou et al., 2018)
and the presence of macro and micro platelet
aggregates remain to be understood
entirely.

Psoriasis is frequently associated with
significant comorbidities, including diabetes
mellitus, obesity, dyslipidemia,
inflammatory bowel syndrome, psychiatric
disorder, osteoporosis, and obstructive sleep
apnea as well as cardiovascular diseases
(CVDs), e.g., atherosclerosis, hypertension,

myocardial infarction, and  stroke
(Machado-Pinto et al., 2016, & Gruchata et
al., 2019).

Psoriasis negatively affects the quality
of life and increases mortality risk (Horreau
et al., 2013). Therefore, early detection of
subclinical atherosclerosis in patients with
psoriasis  would help to  reduce
cardiovascular morbidity and mortality
(Schwingen et al., 2020). Increased low-
density lipoprotein is an independent risk
factor for atherosclerosis. Patients with
dyslipidemia may be at risk factor for
cardiovascular complications even if LDL is
at goal (Beatriz and Frank, 2011).

In  psoriasis, immune  response
mechanisms alone cannot fully account for
the development and the extent of macro-
and micro-vascular complications. So, other
pathogenic mechanisms may be involved,
such as increased platelet activation
(Tamagawa-Mineoka et al., 2010) Canpolat
et al., (2010) & Mahrous (2018). Those
authors also found that MPV is significantly
higher in psoriasis patients than in healthy
subjects.

The role of platelets in hemostasis is
vital. Normally, platelets circulate in a
quiescent disc-shaped state. As they
activate, they transform disc to sphere shape
with the development of pseudopodia.
Consequently, this leads to an increase in
their size and mean platelet volume (MPV).

MPV is an indicator of the average size and
a marker of activation of platelets. Higher
MPV is an independent risk factor for CVDs
(Chu et al., 2010).

Large platelets contain more dense
granules, producing large amounts of
thromboxane A2 and exhibiting hyper-
responsiveness to ADP and collagen-
induced aggregation (Jennings, 2009 &
Herster et al., 2019). Platelet activation and
aggregation are central processes in the
pathophysiology of micro- and macro-
vascular disease (e.g., cerebrovascular,
coronary, and peripheral arterial disorders)
(Herster et al., 2019). This leads to long-
term macro- and micro-vascular
complications (Ahmad et al., 2014).

Thrombosis and inflammation are linked
processes (Wagner and Burger, 2003).
Increased platelet activation is also
implicated in  atherosclerotic  plaque
formation and destabilization (Jennings,
2009). There is a paucity of data examining
the risk of dyslipidemia in patients with
psoriasis and the explanation for the
presence of platelet aggregates in such
cases.

This study was designed to:

1. Study comorbidity in psoriatic patients
(presence or absence of diabetes mellitus
and dyslipidemia).

2. Assess platelet activity by estimation of
PLT count, MPV, and platelet
aggregation (using ADP, collagen,
Ristocetin, and arachidonic acid) in
psoriasis patients compared to normal
control.

3. Assess platelet activity in psoriasis
patients with and without comorbidity.

4. Assess Platelet activity in psoriasis
patients before and following therapy.

Patients and Methods

The study was approved by Assiut
University Hospital's local ethics and
research committee with approval number
(17100231). A written informed consent was
obtained from every eligible patient before
study enrollment.
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This case-control study was performed
on 40 patients with psoriasis and 20 healthy
volunteers with matched sex and age ranges.
Patients were selected from those attending
the outpatient clinics of the Department of
Dermatology and Venereal Diseases, Assiut
University Hospital, from Oct 2016 to Oct
2018. The age range of the studied patients
was 18-60 years old who were receiving
treatment for a period ranging from 6
months to 5 years, including local systemic
corticosteroids and ultra-violet (UV) rays
according to Psoriasis area and severity
index (PASI) score and attending the
outpatient clinics for follow up. The study
was performed in the Clinical Pathology
Department of Assiut University Hospital.

The studied 40 patients (Group 1)
included 21/40 males and 19/40 females,
whereas the 20 healthy volunteers (controls)
included 14/20 males and 6/20 females. The
age range of the studied patients was 18-60
years old, whereas the control group was 22-
58 years old. The 20 healthy volunteers were
labeled as (Group 2). Most patients who
attended the outpatient clinics for follow-up
reported chronic plaque, which is a type of
psoriasis. Disease severity was assessed
using the PASI score. The 40 studied
patients included 21 psoriasis cases with no
dyslipidemia (Group A) and 19 with
dyslipidemia as a complication (Group B).
The 40 patients also included 20 newly
diagnosed cases (Group 3) compared to 20
under therapy for psoriasis (Group 4).

Inclusion Criteria:

o Newly diagnosed psoriasis patients.

« Patients complicated by comorbidity in
the form of dyslipidemia.

« Psoriatic patients under therapy.

Exclusion criteria:

« Systemic diseases such as chronic liver
disease, diabetes  mellitus, kidney
disease, and hypertensive patients.

e Drugs having anti-platelet effects as
Aspirin.

Ethical Consideration:

Written consent was obtained from each
patient, and the Institutional Ethics Research
Committee approved the study before the

start of the work. No risks to the subjects
included in the study were present, and no
harmful investigations were done.

All patients and control cases underwent
complete history taking and full clinical
examination.

Material and Methods:
Sample  Collection,
Handling:

A venous blood sample (13ml) was
collected from each patient and control and
divided as follows:

e Venous blood in a tube containing
ethylene diamine tetra acetic acid
(EDTA) for CBC, including PLT count
and MPV. The blood sample was
analyzed within 4 hours after collection.
CBC was done using (ADVIA 2120i
analyzer Bayern, Germany, supplied by
SIEMENS Company).

Storage, and

« Blood sample without anticoagulant for
lipogram and blood glucose. The
lipogram was performed on (Cobas
Integra 400 plus Roche, Germany)
using kits (Roche Company) provided.

« The blood sample was added to a citrated
tube (3.2% trisodium citrate at a ratio of
9:1) for platelet aggregation. The sample
was covered and inverted 4-5 times with
gentle mixing, maintained vertically at
room temperature (15-28°C) until
processed.

Platelet aggregation function study was
done using ADP, Collagen, Ristocetin, and
Arachidonic acid agonists; aggregation was
done by (Platelet aggregation profiler 0.4
USA) using kits provided by (BIO/DATA
CORPORATION, SPECTRA, USA) for
evaluation of platelet dysfunction or platelet
activation.

Reagents

All reagents (ADP, Collagen,
Ristocetin, and Arachidonic Acid) were kept
at room temperature (15°- 28°C) before
reconstitution. The concentration of these
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agonists was ADP (final concentration 2.5
umol/l), Collagen (final concentration
Ipug/ml), Ristocetin (final concentration
14mg/ml),  Arachidonic  Acid (final
concentration 10mmol/L).
Statistical Analysis:
The findings were tabulated and statistically
analyzed using Statistical Package for Social
Sciences (SPSS) for Windows. Student T-
test: An independent T-test was used to
compare two groups with normally
distributed data: parametric data. Bars blot
was used to compare the groups. The
horizontal bars represent the median
percentiles, whiskers represent the range of
data, circles refer to outlier values, and stars
refer to extreme values in each group.
Results

The age range of the studied patients
was 18-60 years old. The studied patients
included 21/40 males and 19/40 females.
The age range of the control group was 22-
58 years old; 14/20 males and 6/20 females.

The 40 patients were labeled as (Group 1),
and 20 healthy volunteers or controls were
labeled as (Group 2).

Considering the absence and presence of
disease complications among the 40
patients, the blood glucose level was normal
in all patients. 21 psoriasis patients had no
dyslipidemia (Group A), and 19 patients had
dyslipidemia as a complication (Group B).
The lipogram pattern of patients and control
is represented in Tables (1), (2) and (3).
Comparison _ between the  studied
variables in the 40 studied patients
(Group 1) and controls (Group 2):

There was no significant difference in
the mean PLT count or MPV values when
comparing all studied psoriasis patients and
the control group. There were significant
increases in the mean values of platelet
aggregation by ADP (p < 0.0001), Collagen
(p < 0.001), Ristocetin, and Arachidonic
acid (p < 0.01 for each) as shown in table
(1) & figure (1).

Table (1): Comparison between different parameters in all studied patients (Group 1) and

Control group (Group 2)

\/ariables All studied patients (40) |Control (20) Group| P-value <
Group 1 Mean £ SD 2 Mean = SD
PLT count (10%/L) 288+ 87 295194 0.782 NS
MPV (fL) 8.8+1.4 8.4+0.9 0.206 NS
Cholesterol (mg/dl) 225.8+50.6 158.7+31.5 0.0001
Triglycerides (mg/dl) 155.4+46.8 107.6+57 0.001
HDL (mg/dl) 49.982+20.69 49.5£14.5 0.932
LDL (mg/dl) 162+40 92.6+34.4 0.0001
Aggregation by:
ADP (2.5 pmol/l) 75.2+13.8 58.417.4 0.0001
Ristocetin (1.4mg/ml) 76.6x+14 66.2+10.2 0.01
Collagen (1pg/ml) 74.2+13.6 63+8.4 0.001
Arachidonic acid (10 74.1+10.9 65.5+£10.6 0.01
mmol/L)

P- Independent Student T-Test calculated value.

P-value < 0.05 is statistically significant.
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Figure (1): Comparison of the mean values of a: PLT count, b: MPV and aggregation by c:
ADP (p < 0.0001), d: Ristocetin (p < 0.01), e: Collagen (p < 0.001), and f: Arachidonic
acid (p < 0.01) in all psoriasis patients versus the control group.
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Statistical comparison between the studied parameters in Newly diagnosed patients
(Group 3) and patients under treatment (Group4): Table (2) and Fig (2)

There was no significant difference in the mean PLT count and MPV value when
comparing newly diagnosed and under-treatment patients. There was a significant increase in
the mean aggregation values by ADP (p < 0.0001). Ristocetin, collagen, and Arachidonic acid
(p < 0.01 for each) in the newly diagnosed patients compared to patients under treatment.

Table (2): Statistical comparison between the studied parameters in Newly diagnosed patients
(Group 3) and patients under treatment (Group 4).

\Variables Newly diagnosed (20) | Under-treatment (20)

Group 3 Mean=SD | Group 4 Mean + SD P-value<
PLT count (10%L) 289.9+92 28685 0.9 (NS)
MPV (fL) 8.9+1.6 8.75+1.3 0.7 (NS)
Cholesterol (mg/dl) 242.4+48.2 209+48.5 0.04
Triglycerides (mg/dl) 174+43.6 136.6+43 0.01
HDL (mg/dl) 49.8+21.9 50+20 0.95 (NS)
LDL (mg/dI) 167+37 156.7+43.2 0.42(NS)
Aggregation by:
ADP(2.5 pmol/l) 85.4+10 64.9+8.5 0.0001
Ristocetin(1.4mg/ml) 82.3+13.4 71£12.7 0.01
Collagen(1pg/ml) 79.4+11.4 69+13.9 0.01
Arachidonic acid 78.4+10.2 70£10 0.01
(10mmol/L)

P-Value calculated by student t-test/ independent t-test (Normally Distributed Data), P-value

< 0.05 is statistically significant.
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Figure (2): Comparison of the mean values of a: PLT count, b: MPV, and aggregation by c:

ADP (p <0.0001), d: Ristocetien, e: Collagen, and f: Arachidonic acid (p < 0.01 for each)
in newly diagnosed patients versus patients under-treatment.
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Comparison between the mean values of different parameters in non-complicated
(Group A) and complicated Group (B) patients:
Table (3) and Fig. (3)

No significant difference was found in the mean PLT count or MPV value comparing non-
complicated (non-dyslipidemia) and complicated (dyslipidemia) psoriasis patients. There was
a significant increase in the mean value of aggregation by ADP, Ristocetin (p < 0.03 for
each), and Arachidonic acid (p < 0.01), but not in the mean value of collagen in the
complicated group compared to non-complicated psoriasis patients (Table 3, Figure 3).

Table (3): Comparison between different parameters in Non-dyslipidemia (Group A) and

dyslipidemia (Group B) patients.

\Variables Group A Group B P-value

Non-complicated Complicated  patients

patients (21) (19)

Mean + SD Mean + SD
PLT count (10%L) 311.2+95.6 262.1+71 0.076 NS
MPV/(fL) 8.6+1.4 9.1+#1.5 0.311 NS
Cholesterol (mg/dl) 204.19+45.8 249.6+45.5 0.003
Triglycerides (mg/dl) 129.4+39.9 184.2+36.3 0.0001
HDL (mg/dl) 50.7£17.7 49.2+24 0.825
LDL (mg/dl) 145.96+38.12 179.3+£35.26 0.01
Aggregation by:
ADP (2.5 pmol/l) 70.76£11.9 80+14.4 0.03
Ristocetin (1.4mg/ml) 71.9+£10.67 81.8+£15.8 0.03
Collagen (1pg/ml) 72.7£15.1 75.7£11.9 0.49
Arachidonic acid|69.9+8 78.7£11.9 0.01
(10mmol/L)

P-value calculated by student t-test/ independent t-test (Normally Distributed Data), P-value

< 0.05 is statistically significant.
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Figure (2): Comparison of the mean values of a: PLt count, b: MPV and aggregation by c:
ADP, and d: Ristocetien (p < 0.03 for each), e: Collagen and f: Arachidonic acid (p < 0.01),
in psoriasis patients complicated by dyslipidemia versus in non-complicated psoriasis
patients.
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Discussion
Psoriasis is a common, chronic
inflammatory skin disorder that can

significantly impact life quality. The current
study showed a wide age range of the
patients (18-60 years old). This is similar to
the present study's matched healthy
participants (controls). In Dermatology
inpatients and outpatient clinics of Menoufia
University Hospital, Mahrous (2018) found
that the age of onset of psoriasis ranged
between 19 and 67 years, similar to what
was found in this study. Also, in the report
of Ahmed and his colleagues (2014), who
studied 60 subjects, 30 psoriasis patients,
and 30 healthy individuals, the age range of
the patients was 21-56 years, which is a little
bit shorter than ours.

However, Icen et al. (2009), in their
study on 90 Italian patients, found that the
age range of the disease was 18- 80 years,
which is a wider age range than we have
found. This may be attributed to the long life
span of Italians compared to the European
and Egyptian populations.

Psoriasis affects both sexes equally
(Levine and Gottlieb, 2009). This study
showed that 21/40 (52.5%) of the studied
patients were males and 19/40 (47.5%) were
females. This finding is closely similar to
that reported by Ahmed et al. (2014), who
found that out of their 30 studied patients,
16 (53.3%) were males and 14 (46.7%) were
females.

The present study showed no significant
difference in the mean value of PLT count
and MPV when comparing all studied
psoriasis patients and the control group,
newly diagnosed patients under therapy, or
patients with dyslipidemia to those without.
These findings regarding PLT count were
previously reported by Tamagawa-Mineoka
et al. (2008).

In contrast, Raghavan et al. (2017)
found that the PLT count was significantly
lower in the studied patients compared to
healthy control. This difference in PLT
count could be attributed to the difference in
drug therapy on the one hand; on the other
hand, it could be probably because they

included some patients complaining of
thrombocytopenia in their study. While
Unal (2016) found a statistical increase in
PLT count in the studied psoriasis patients
compared to healthy control.

As regards MPV, our findings were
similar to those previously reported by
Saleh et al. (2013), Isik et al. (2016) and
Yavuz and Yavuz (2019).In contrast,
Canpolat et al. (2010), Ahmed et al. (2014),
Kim et al. (2015b), Kilic et al. (2017),
Raghavan et al. (2017), and Mahrous
(2018)found that MPV was significantly
higher in psoriasis patients compared to
healthy control. Our finding, contrary to the
findings of previous studies, implicates that
MPV might not be a significant parameter
in patients with psoriasis.

Saleh et al. (2013) included only 25
patients, and our study included 40. Both
showed no significant difference in the mean
value of MPV comparing psoriasis patients
with the controls, while studies done by
Canpolat et al. (2010) and Kim et al.
(2015b) included more patients, 106 and
176, respectively. So, the MPV level could
increase in psoriasis patients compared to
controls, and it is recommended that the
study be done on many patients.

In literature, there is a paucity of data
discussing platelet aggregation markers in
psoriasis. Our findings come in agreement
with Tamagawa-Mineoka et al. (2008), who
reported that platelet aggregation induced by
ADP is greatly enhanced in psoriatic
patients compared with controls, and this
elevated platelet aggregation is markedly
decreased after improvement of psoriatic
skin lesions by therapy. In addition, the
present study showed significantly increased
aggregation with more agonists (collagen,
ristocetin, and arachidonic acid). This
increased  aggregation  supports  the
possibility of increased liability of platelets
to form macro and micro aggregates and
platelet thrombi in psoriasis patients, and
this effect might be reduced by treatment.

Psoriasis is frequently associated with
significant comorbidities, including diabetes
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mellitus, obesity,
inflammatory bowel
disorders, osteoporosis,
sleep apnea, as well as CVDs, e.qg.,
hypertension, myocardial infarction, and
stroke (Machado-Pinto et al., 2016, &
Gruchala et al., 2019).

In the present study, it was observed
that 19 out of 40 patients had dyslipidemia
and that the platelet aggregations with ADP,
Ristocetin (p < 0.03 for each), and
Arachidonic acid (p < 0.01) were also
increased significantly in this group when
compared to those without. Dyslipidemia is
a leading cause of atherosclerosis.
Therefore, early detection of dyslipidemia in
patients with psoriasis would help to reduce
cardiovascular morbidity and mortality
(Schwingen et al., 2020).

Conclusions: Platelet count and MPV
may not be a good marker for early
detection or predicting complications in
psoriasis patients. There is generally
increased liability for platelet aggregation
with disease activity as assessed by ADP,
Collagen, Ristocetien, and Arachidonic acid.
This could explain the macro and micro
platelet aggregates in those patients. The
liability for aggregation increased with the
presence of dyslipidemia and decreased after
treatment. There may be a link between
cardiovascular  morbidity and disease
activation.

dyslipidemia,
disease, psychiatric
and obstructive
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