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Abstract

Introduction: Ischemia-modified albumin (IMA), a novel ischemia marker, and mean platelet volume (MPV), a de-
terminant of platelet activation, have been reported as elevated markers in cardiovascular risk factors such as ath-
erosclerosis, metabolic syndrome, diabetes mellitus (DM), hypertension, and dyslipidemia. As psoriasis is a chronic
inflammatory disease having comorbidities, IMA and MPV can help determine the risk factors for psoriasis.

Aim: To investigate the correlation between the psoriasis area severity index (PASI), IMA and MPV levels in patients
with psoriasis.

Material and methods: This cross-sectional, case-control study was performed between January 2014 and December
2014 at the University hospital in Canakkale, Turkey. Forty-five patients with psoriasis and 44 healthy volunteers
over 18 years of age were included in the study. In the psoriasis patient group, clinical features and PASI scores were
recorded. Serum IMA and MPV concentrations were evaluated in both groups.

Results: The mean IMA values were 0.85 +0.15 and 0.79 +0.09 (in the psoriasis patients and control groups, respec-
tively), and there was a statistically significant difference (p = 0.048). Ischemia-modified albumin levels were not
correlated with PASI scores (r = 0.024; p = 0.889) but were correlated with disease duration (r = 0.323; p = 0.048).
There was no statistically significant difference between the MPV values of the two groups (8.98 +1.14 and 9.19
+1.28 in the psoriasis patients and control groups, respectively) (p = 0.435).

Conclusions: Ischemia-modified albumin may be used as a marker for detecting oxidative stress in patients with
psoriasis, especially those with a long disease duration.
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ditions, the form of the N-terminus changes, and the

Introduction metal-binding capacity decreases. Thus, this new form

Psoriasis is an immune-mediated chronic disease in-
volving primarily the skin. Today, psoriasis is defined as
a multisystemic disorder. The psoriatic patient has sev-
eral comorbidities such as diabetes, hypertension, and
lipid abnormalities. There is an increased risk of meta-
bolic syndrome and cardiovascular disorders in patients
with psoriasis [1-3].

The amino terminal end (N-terminus) of albumin is
the metal binding site of the molecule. In ischemic con-

is called ischemia-modified albumin (IMA), a novel isch-
emia marker [4-6]. In recent years, elevated levels of IMA
are thought to be associated with several diseases based
on oxidative stress [5—7]. The cardiovascular risk factors
and IMA are reported to increase in obesity [8, 9], meta-
bolic syndrome [10], type 2 diabetes mellitus (DM) [11],
and hypercholesterolemia [12].

Mean platelet volume (MPV) is a determinant of
platelet activation. The volume increases in acute coro-
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nary syndrome and has been suggested as a new marker
for early detection of cardiovascular risk factors such as
atherosclerosis [13], metabolic syndrome [14], DM [14],
arterial hypertension [15], and dyslipidemia [16].

Aim
Based on this information, we aimed to investigate
the IMA and MPV levels in psoriatic patients to define the

correlation between psoriasis and the risk of comorbidi-
ties by using IMA and MPV as early markers.

Material and methods
Design and setting

A case-control study was performed to define the cor-
relation between the psoriasis area severity index and
ischemia modified albumin, mean platelet volume lev-
els. We performed the study at the dermatology depart-
ment of Canakkale Onsekiz Mart University, Faculty of
Medicine, in Turkey, between January 2014 and December
2015. The control group was recruited from patients with-
out psoriasis who visited the dermatology department.
Patients suffering from inflammatory skin conditions,
autoimmune diseases, or any cardiovascular disease
were excluded from the control group. Informed consent
was obtained from all patients. Forty-five patients with
psoriasis and 44 healthy volunteers over 18 years of age
were included in the study. In the psoriasis patient group,
clinical features and psoriasis area severity index (PASI)
scores were recorded. The study was performed based on
the Helsinki Declaration with approval of the Canakkale
Onsekiz Mart University Local Ethical Committee.

Laboratory analysis

Fasting blood samples were collected from all sub-
jects by venous puncture technique in tubes with ethyl-
enediaminetetraacetic acid (EDTA) to prevent coagula-
tion for biochemical determinations. The blood samples
were centrifuged to obtain serum for IMA procedure at
3,000 rpm for 10 min and all of them were stored at
—80°C until analysis.

Ischemia-modified albumin measurement

The ischemia-modified albumin measurement was
performed by a rapid colorimetric method depends on
albumin cobalt binding that was developed by Bar-Or
et al. [17]. Two hundred pl of patient serum and 50 pl of
a solution of 1 g/l cobalt chloride (Sigma, CoCL - 6 H,0)
was mixed and shaken gently for a few seconds. The mix-
ture was incubated for approximately 10 min to cobalt
albumin binding. The amount of albumin-bound cobalt
was visualized by adding dithiothreitol (DTT) (Sigma,
1.5 mg/ml H,0) as a colorizing agent. After a 2-min in-
cubation at room temperature, 1.0 ml of 0.9% NaCl was
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added to stop the reaction. The amount of albumin-
bound cobalt was measured spectrophotometrically at
470 nm (Hitachi U-2900 Spectrophotometer) in compari-
son with a serum cobalt blank without DTT. Finally, the in-
tensity of the color formation cause a higher level of absor-
bance, thus the results were shown as absorbance units
(ABSUs). The MPV measurements were performed with
an electrical impedance method by Beckman Coulter LH
780 analyzer (Beckman Coulter, Inc., CA, USA).

Statistical analysis

Statistical analysis was done with the Statistical
Package for Social Sciences (SPSS Inc., Chicago, IL, USA),
version 19.0. Compliance with the normal distribution of
the variables was analyzed with the Kolmogorov-Smirnov
test. Data mean, standard deviation, frequency, and per-
centage values were used in the descriptive data presen-
tation. The t test was used in the independent samples
to compare the mean values for the psoriasis patient and
control groups. P-values under 0.05 were considered sta-
tistically significant.

Results

Atotal of 45 patients with psoriasis and 44 healthy con-
trols were included in this study. Twenty-two (48.9%) of the
45 patients with psoriasis were female, and 23 (51.1%) were
male; 22 (50%) patients in the control group were female,
and 22 (50%) were male. The mean age of the patients
with psoriasis was 46.00 +14.62, and that of the control
group was 44.2 +13.6. The demographic characteristics of
the patients with psoriasis are summarized in Table 1.

At the end of the study, the mean MPV values were
identified as 8.98 +1.14 and 9.19 +1.28 (in the psoriasis
patient and control groups, respectively), and there was
no statistically significant difference between the two
groups (p = 0.435) (Table 2).

Table 1. Demographic characteristics of psoriatic patients

Characteristics Result
Mean £ SD or n (%)

Age [years] 46.00 +14.62
Gender: female 22 (48.9)
Family history of present 14 (31.8)
BMI [kg/m?]:

<185 0(0)

18.5-24.99 9 (22.0)

25-30 14 (34.1)

> 30 18 (43.9)
Disease duration [years] 13.7 £11.3
PASI 16.3 +11.2

BMI —body mass index.
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Figure 1. The positive correlation between serum ischemia-

modified albumin (IMA) and duration of disease in patients
with psoriasis

The mean IMA values were 0.85 +0.15 and 0.79 +0.09
(in the psoriasis patient and control groups, respective-
ly), and there was a statistically significant difference
(p = 0.048) (Table 2). There was no correlation between
IMA levels and PASI scores (r = 0.024; p = 0.889, Table 3),
yet a positive correlation between IMA levels and disease
duration was observed (r = 0.323; p = 0.048) (Figure 1
and Table 3).

Discussion

Ischemia-modified albumin is accepted as a marker
of myocardial ischemia by the U.S. Food and Drug Ad-
ministration. In ischemic conditions, the metal-binding
(cobalt, copper, zinc) capacity of albumin decreases as
a result of exposure to reactive oxygen species. Ischemia-
modified albumin is not specific for myocardial damage
only. Patients with cancer, infections, end-stage renal dis-
ease, liver disease, brain ischemia, metabolic syndrome,
type 2 DM, and hypercholesterolemia has increased IMA

values [10-12, 18, 19]. Recently, IMA was also described
as a marker for diseases related to inflammation [7-10].
Platelet activation has also been demonstrated in inflam-
matory diseases in addition to the platelets’ main role
in hemostasis and thrombosis. Mean platelet volume
is a marker indicating platelet activation and the risk of
atherothrombosis [20].

Since psoriasis is a chronic and immune mediated
skin disease, we analyzed MPV and IMA levels in psoria-
sis to determine the correlation between disease sever-
ity and the markers. We found a significant difference
between the IMA levels of the psoriatic patients and the
healthy controls (p < 0.05), but there was no significant
difference between the MPV levels of the two groups.
In addition, according to our findings, the IMA and MPV
levels were not correlated with the PASI scores, yet the
correlation between IMA levels and disease duration was
statistically significant (p < 0.05). Ozdemir et al. first re-
ported higher IMA levels in patients with psoriasis than
in healthy controls [21]. However, the researchers report-
ed has not reported any correlation between IMA levels
and disease duration or PASI scores yet.

Similar pathogenetic mechanisms have been report-
ed in the development of atherosclerosis and psoriasis.
Cytokines such as tumor necrosis factor (TNF)-a, inter-
feron (IFN)-y, and interleukin (IL)-2 and platelet activa-
tion increase in both cases [2]. Saleh et al. investigated
platelet markers that may be associated with subclinical
atherosclerosis in patients with psoriasis [22]. However,
the researchers did not find a significant difference in
the MPV values of patients with psoriasis. In contrast,
Canpolat et al. reported increased MPV levels in patients
with psoriasis and psoriatic arthritis [23]. In our study,
we thought MPV could be valuable in determining the
atherosclerotic risk factors for psoriasis. However, we did
not find any significant difference in the MPV values of
patients with psoriasis. This may be related to the num-
ber of patients.

Table 2. The comparison of IMA and MPV levels in patients with psoriasis and healthy controls

Parameter Patients (n = 45) Controls (n = 44) P-value
Mean #* standard deviation Mean * standard deviation

MPV 8.98 +1.14 9.19 +1.28 0.435

IMA 0.85 £0.15 0.79 £0.09 0.048
Table 3. The correlation between IMA, PASI, MPV and disease duration

Parameter IMA PASI MPV Disease duration [year]

r p r p r p r p

IMA - - 0.024 0.889 0.054 0.756 0.323 0.048
PASI 0.024 0.889 - - 0.076 0.652 - -
MPV 0.054 0.756 -0.076 0.652 - - 0.134 0.409
Disease duration [year] 0.323 0.048 - - 0.134 0.409 - -

*p < 0.05; Pearson correlation test.
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Increased levels of markers of oxidative stress or
decreased levels of antioxidant molecules have been
reported in patients with psoriasis [24]. In our study,
increased IMA levels in patients with psoriasis support
the role of oxidative stress in the pathogenesis of pso-
riasis. Ischemia-modified albumin levels may be higher
in patients with psoriasis because the increased oxygen
radicals affect the structure of albumin.

The small sample size of the current study is its major
limitation. Patients with serious cardiac problems such
as myocardial infarction and heart failure were excluded
from our study. Obesity, smoking, and alcohol, which may
affect oxidative stress, were not excluded since they were
common lifestyle factors in both groups. In addition, we
compared patients with psoriasis with or without comor-
bidities, and there was no statistically significant differ-
ence between the two groups.

Conclusions

We suggest that IMA may be used as a marker for
detecting oxidative stress and the risk of comorbidities
of patients with psoriasis and those have long disease
duration. Oxidative stress biomarkers such as IMA will
lead to new therapeutic approaches to psoriasis. Large
randomized controlled trials are needed to investigate
these relations.
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