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Abstract

Background: Psoriatic erythroderma may occur in relation to withdrawal of systemic or topical 
steroids, and its pathogenesis is unclear.
Objective: To investigate serum Adenosine deaminase (ADA) 
erythroderma and its correlation to malondialdehyde (MDA), total antioxidant capacity (TAC) 
and eosinophil cationic protein (ECP).
Patients and methods: 26 patients with erythroderma referred to dermatology clinic in Tikrit 
Teaching Hospital were included in the study after giving informed consent. The study was 
approved by the ethical committee of Tikrit University College of Medicine. Twenty five 
healthy volunteers, without clinical, laboratory or histological evidence of any disease, were 
included in the study as control group.  Blood samples were collected and analyzed for serum 
ADA, MDA, TAC and ECP at the time of inclusion in the study and after complete 
improvement following methotrexate treatment course.
Results: Mean [±SD] serum ADA activity, MDA, and ECP levels at the time of inclusion in the 
study were significantly higher than that following methotrexate treatment and control group.
Serum TAC pretreatment means value was lower than that following treatment, and control 
group. Serum ADA levels before treatment was significantly positively correlated with MDA 
serum levels, ECP serum levels and gender. In addition, ADA serum levels were significantly 
negatively correlated with TAC serum levels. ESR was significantly correlated with ADA, 
MDA, ECP serum levels and negatively with TAC. 
Conclusion: ADA serum activity and serum levels of MDA, ECP and TAC may be used to 
predict disease response to treatment and prognosis. 

© 2013 GESDAV

INTRODUCTION

Erythroderma is a rare skin disorder that may be result 
of many different causes. It is an intense generalized 
redness of the skin that may be caused by variety of 
underlying dermatoses, infections, systemic diseases, 
and drugs [1]. Most of published reports reveal that the 
majority of patients with erythroderma are diagnosed 
with psoriasis and spongiotic dermatitis [2]. The 
preexisting dermatoses form the single most common 
cause of adult erythroderma [1-9]. Psoriasis and 
eczema are the most common dermatoses that are 
progress to erythroderma [1,3,4,8]. Psoriatic 
erythroderma may occur in relation to withdrawal of 
systemic or topical steroids, use of systemic 

medications, such as lithium and antimalarials, 
phototherapy burns, infections and systemic illness 
[10]. The pathogenesis of erythroderma is unclear. A 
reported study suggests a rise in adhesion molecule
expression (VCAM-1, ICAM-1, E-selectin, and P-
selectin) [11].

Adenosine Deaminase (ADA; EC 3.5.4.4), regulates 
intracellular and extracellular concentrations of 
adenosine along with 5'-nucleotidase and adenosine 
kinase [12]. Activity of ADA has been considered as a 
marker for non-specific T-cell activation [13-16]. ADA 
activity increased in some diseases, which 
characterized T-lymphocytes proliferation and 
differentiation [17]. 
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Psoriasis is a common skin disorder in Iraq and now it 
is suggested that the disease can occur due to 
abnormalities in essential fatty acid metabolism, 
lymphokine secretion, free radical abnormalities, lipid 
peroxidation and eicosanoid metabolism [18,19]. 
Psoriasis in the recent years recognized as systemic 
diseases, immunometabolic disease that is associated 
with multiorgan abnormalities [20]. Oxidative stress in 
patients with psoriasis, which is induced due to 
overproduction of oxygen metabolites, may overwhelm
the antioxidant capacity of the body [21]. Reactive 
oxygen species production can be indirectly measured 
by assessing serum MDA [22]. Total antioxidant 
capacity, a representative of blood antioxidant status, 
may be reduced in subject with psoriasis, and 
subsequently the imbalance of oxidant/antioxidant play 
a role in disease pathogenesis.

Eosinophila was reported as one of the haematological 
disorders in psoriasis [23, 24], which is a secondary 
type of eosinophilia. Cationic protein is eosinophil 
toxin. Which is a potent stimulus of platelet activation 
and aggregation that can initiate coagulation or 
inhibition of natural anticoagulant activities [25]?
Eosinophilic cationic protein (ECP) when bind to the 
thrombomodulin, they impair anticoagulant activities, 
resulting in excessive thrombin generation, which lead 
to vascular occlusion [26]. Thus peripheral eosinophila 
in inflammatory diseases, including psoriasis, may 
represent a problem that may lead to systemic 
complication. 

Methotrexate is a type of drug known as a disease-
modifying anti-rheumatic drug. These drugs have the 
effect of dampening down the underlying disease 
process, rather than simply treating symptoms. 
Methotrexate reduces the activity of the immune 
system (the body’s own defense system), so it’s always 
used with care.  

There are several studies investigating the role of 
oxidant/antioxidant systems in the pathogenesis of 
psoriasis with discordant results [27-29]. To our 
knowledge this first report that measure these panel in 
patients with psoriatic erythroderma. A prospective 
biochemical study performed to investigate serum 
ADA activity, MDA, Total Antioxidant Capacity 
(TAC), and ECP in patients with erythroderma.

PATIENTS AND METHODS

Twenty-six patients with erythroderma referring to a 
dermatology clinic were included in the study after 
giving informed consent. Erythroderma in all cases 
were induced due to malpractice of using systemic 
corticosteroids (All were cases of psoriasis that were 
treated by systemic corticosteroids). The study was 
approved by the ethical committee of Tikrit University 

College of Medicine. A 25 healthy volunteers, without 
clinical and laboratory evidence of any disease, were 
included in the study as control group. Blood samples 
were collected using standard venipuncture technique 
between 8.00 and 12.00 an m after 12 hour fasting. 
Serum samples were separated immediately after 
centrifugation at 4 0C, 2000xg for 10 minutes and 
stored at -20 0C until analysis. For all patients’
determination of serum ADA activity, MDA, TAC and 
Eosinophil Cationic Protein (ECP) were performed at 
the time of inclusion in the study and after complete
improvement induced following methotrexate treatment 
course. Whole blood collected and used for 
determination of ESR. The same biomarkers were 
determined for control individuals.

Determination of serum ADA

Serum total ADA activity was determined at 37 0C 
according to the method of Giusti and Galanti [30]. 
One unit of ADA is defined as the amount of enzyme 
required to release 1 µmol/min of ammonia from 
adenosine at standard assay condition.

Determination of serum Malondialdehyde 

As index of lipid peroxidation, serum MDA 
concentration was determined by measuring the 
thiobarbituric acid reactive substances (TBARS) 
according to the spectrophotometric method of Janero 
[31]. The TBARS was determined using OXITEK 
TBARS Assay kit from Zeptometrix Company. A 100 
ul of sodium doedecyl sulfate to the tubes that contain 
either serum sample or standard and mix thoroughly. 
Then 2.5 ml of thiobarbituric acid/buffer reagent added 
down the side of each tube. The tube covered and 
incubated at 95 oC for 60 minutes. The tube then 
removed and cooled to room temperature in an ice bath 
for 10 minutes. After cooling the samples centrifuged 
at 3000 rpm for 15 minutes. The supernatant removed 
from samples for analysis. The absorbance of 
supernatant measured at 532 nm. Determination of 
MDA equivalent in µmol/L in samples by 
interpretation from standard curve.

Determination of serum Total Antioxidant Capacity

The materials used in the determination of TAC in 
serum include, 2,2-Azobis-(2-amidinopropane) 
dihydrochloride (ABAP), 6-hydroxyl-2,5,7,8-
tetramethylchromane-2-carboxylic acid (Trolox C) 
were from Sigma- Aldrich. 

ABAP was dissolved just before use with a 10 mM 
phosphate buffer (pH 7.4) at concentration of 5 mg / 
ml. Crocin was from the association of Saffron 
producers, Krokos, Kozani, Greece Crocin stock 
solution prepared in phosphate buffer (10 mM, pH 7.4) 
at concentration of 20 uM with buffer. 
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The method for serum TAC determination was as 
previously described by Kampa M et al [32]. In brief, 
in each tube 400 µl of crocin and 200 µl of serum 
sample were pipetted. The reaction was initiated with 
the addition of 400 µl of pre-warmed (37 0C) ABAP (5 
mg/ml) and crocin bleaching was made by incubating 
the plate in oven for 60 – 75 minutes. Blanks consist of 
crocin, serum samples and phosphate buffer (400, 200, 
400 µl, respectively) were run in parallel. The 
absorbance was measured at 450 nm. A standard curve 
of the water soluble synthetic antioxidant Trolox, 
prepared prior to use, ranging from 0 – 10 µg/ml was 
equally assayed under the same conditions.

Determination of serum Eosinophil Cationic Protein 

Serum ECP determined by ELISA kit (MBL 
MESCACUP ECP TEST) from Medical and Biological 
Laboratories Co, LTD, Japan. This ELISA detects 
human ECP with a minimum detection limit of 0.125 
ng/ml. The test performed according to the instruction 
of manufacturer. Briefly, in the wells coated with 
antihuman ECP monoclonal antibody, 100 µl of diluted 
serum samples (1:5 sample diluent) or standards were 
added and incubated for 60 minutes at room 
temperature (20 - 25 0C). After washing for 4 times, a 
100 µl of peroxidase conjugated antihuman ECP 
polyclonal antibody is added into the wells and 
incubated for 60 minutes at room temperature. After 
another 4 times washing, a 100 µl of peroxidase 
substrate reagent is added to each well and the plate 
incubated for 10 minutes at room temperature. The 
added 100 µl of stop solution (0.5 mol/L H2SO4) and 
read the absorbance at 450 nm using a microplate 
reader. The concentration of ECP is calibrated from a 
standard curve based on reference standards.

Treatment Schedule

Each patient receive methotrexate orally in a dose of 5 
mg/dose (2 tablets) every 12 hours for 3 successive
doses. These regimens repeated weekly for 3 
successive weeks. 

Statistical Analysis

Data were presented as mean (±SD) and 95% 
confidence interval. Comparison of variables was 
performed by student's t-test. Two tailed P values < 
0.05 were considered significant. Statistical analysis 
performed using SPSS version 16.0.

RESULTS

The study group of 26 patients with erythroderma was 
composed of 11 (42.3%) male and 15 (57.7%) female, 

with a mean age of 39.9 ± 14.6 years, and of range 16-
60 years. All the patients are known cases of psoriasis 
and they developed erythrodema due to misuse of 
systemic corticosteroids. Clearance of the lesions was 
obtained with methotrexate treatment regimens (Table 
1). Mean [±SD] serum ADA activity at the time of 
inclusion in the study was significantly (P=0.003) 
higher [43.42 ± 23.49 U/L] than that following 
methotrexate treatment [26.15 ± 15.89 U/L]. In 
addition, the pretreatment mean value was significantly 
[p=0.02] higher than that of control group [17.93 ± 8.41 
U/L]. However, the post-treatment ADA value was 
higher than that of control individuals.

Table 1. Patients’ characteristics

Variable 

Total number 26

Female / male 15 / 11

Age [year]
Range 16 – 60

Mean ± SD 36.9 ± 14.6

Disease duration [year] 2 – 23

Treatment Methotrexate

Serum MDA mean value was significantly higher at the 
time of enrolment in the study [12.52 ± 7.61] as 
compared to value following treatment [7.54± 5.05, 
P=0.007] and control [2.37 ± 1.81; P= 0.0001]. Serum 
TAC pretreatment mean value was 632 [±201], which 
increased to 857 [±128] following treatment, with 
significant difference [P=0.0001]. However, the post-
treatment mean value was significantly [P=0.0002] 
lower that than in control [1047 ±207]. ECP serum 
mean value reduced from 19.73 ± 11.11 µg/l before 
treatment to 11.61 ± 6.04 µg/l after treatment, with 
significant difference [P=0.001]. However, the post-
treatment serum mean value was higher than that of 
control group [7.68 ± 5.63 µg/l; P=0.02] (Table 2).

ESR mean value was higher in pre-treatment 
(24.00±18.21) as compared to post-treatment value 
(20.34±10.68), however, the difference was not 
significant. In addition, ESR mean value was 
significantly (P=0.0005) higher in pre- and post-
treatment as compared to control (9.8±5.7) value.

Comparison between male and female for the measured 
parameters, indicated a significant differences in the 
pre-treatment mean values for serum ADA (P=0.046) 
and MDA (P=0.038) only. In addition, non significant 
differences were achieved for all measured biomarkers 
following treatment (Table 3).
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Table 2. Serum means values of ADA, MDA, TAC, ECP & ESR.

Variable
Mean ± SD [95% Confidence interval]

P value
Before treatment {A}

After treatment
{B}

Control
{C}

ADA (U/L)
43.42±23.49
[34.39-52.45]

26.15±15.89
[20.04-32.26]

17.93±8.41
[14.70-21.16]

A vs. B 0.003
B vs. C 0.02

MDA (µmol/L)
12.52±7.61
[9.59-15.45]

7.54±5.05
[5.60-9.48]

2.37±1.81
[1.67-3.07]

A vs. B 0.007
B vs. C 0.0001

TAC (µmol/L)
632±201
[554-709]

857±128
[807-906]

1047±207
[967-1126]

A vs. B 0.0001
B vs. C 0.0002

ECP (µg/L)
19.73±11.11
[15.46-24.00]

11.61±6.04
[9.29-13.93]

7.68±5.63
[6.08 – 9.68]

A vs. B 0.001
B vs. C 0.02

ESR (mm/h)
24.00 ± 18.21
[17.00 -31.00]

20.34±10.68
[16.23-24.45]

9.80±5.7
[7.72-11.88]

A vs. B 0.38
B vs. C 0.0005

Table 3. Serum mean values of ADA, MDA, TAC, ECP & ESR according to gender.

Variable
Mean ± SD

P value
Male Female

ADA (U/L)
Pre-treatment 32.81±27.98 51.20±8.43 0.046

Post-treatment 22.72±20.75 28.67±11.29 0.40

MDA (µmol/L)
Pre-treatment 8.96±5.65 15.13±1.70 0.038

Post-treatment 5.65±3.40 8.93±5.68 0.08

TAC (µmol/L)
Pre-treatment 704±198 580±194 0.12

Post-treatment 854±142 867±121 0.69

ECP (µg/L)µg/L
Pre-treatment 16.27±10.2 22.27±11.34 0.17

Post-treatment 10.73±6.75 12.27±5.62 0.54

ESR (mm/h)
Pre-treatment 34.45 ± 20.34 47.53±15.03 0.08

Post-treatment 17.63±11.78 22.33±9.72 0.29

Table 4. Pearson Correlation Among Variables.

Variable Sampling time Age ADA MDA ESR

Age 
Pretreatment

r 1.00 -0.27 -0.06 -0.27
P NS NS NS

Post-treatment
r 1.00 -0.23 0.02 -0.14
P NS NS NS

ADA
Pretreatment 

r -0.27 1.00 0.73 0.89
P NS 0.000 0.000

Post-treatment
r -0.23 1.00 0.65 0.93
P NS 0.000 0.000

MDA
Pretreatment 

r -0.06 0.73 1.00 0.69
P NS 0.000 0.000

Post-treatment 
r 0.02 0.65 1.00 0.64
P NS 0.000 0.000

TAC
Pretreatment

r 0.13 -0.69 -0.81 -0.70
P NS 0.000 0.000 0.000

Post-treatment
r 0.36 -0.55 -0.52 -0.48
P NS 0.004 0.007 0.01

ECP
Pretreatment 

r -0.15 0.70 0.38 0.58
P NS 0.000 0.05 0.002

Post-treatment
r -0.22 0.47 0.08 0.31
P NS 0.016 NS NS

Sex
Pretreatment 

r -0.10 0.39 0.41 0.36
P NS 0.04 0.03 NS

Post-treatment
r -0.10 0.19 0.33 0.22
P NS NS NS NS
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Table 5. Oxidative index

Variable Oxidative index
Patient Oxidative index/ control 

oxidative index

Pre-treatment 25.77±23.62 11.40

Post- treatment 9.60±8.34 4.25

Control 2.26±0.61 1

P value 0.001 0.001

The correlation among the variables is shown in Table 
4. Serum ADA levels before treatment were 
significantly positively correlated to with MDA serum 
levels [r=0.73, P=0.000], ECP serum levels [r=0.7, 
P=0.000], and sex [0.39, P=0.04]. In addition, ADA 
serum levels were significantly negatively correlated 
with TAC serum levels [r=-0.69, P=0.000]. 
Furthermore, ADA serum levels demonstrate a weak 
negative correlation with age [r=-0.27, P=0.17]. MDA 
serum levels significantly negatively correlated with 
TAC [r=-0.81, P=0.000] and positively correlated with 
sex [r=0.41, P=0.03]. There is a positive correlation 
between ECP serum levels and MDA, but it not reach a 
significant levels [r=0.38, P=0.05]. All variables do not 
demonstrate a significant correlation with age. Table 4

ESR as an established inflammation marker was 
significantly correlated with ADA (r=0.89, P=0.000), 
MDA (r=0.69, P=0.000) and ECP (r=-0.58, P=0.002), 
and negative correlation with TAC (r=-0.70, P=0.000) 
in the pre-treatment period. 

Following treatment with methotrexate all the variables 
demonstrated the same correlations pattern with the 
exception of sex correlation with ADA and MDA, 
correlation of ESR with ECP, which changed from 
significant to non-significant levels. 

The ratio between MDA and TAC [Oxidative index, 
OD] (Table 5) showed a significant imbalance in 
patients in pre-treatment (OD=25.77±23.62) and post-
treatment (OD=9.60±8.34) when compared with 
controls (OD=2.26±0.61, P=0.001). Pre-treatment 
versus post-treatment showed a significant rise in these 
ratios (P=0.001), as the OI value was eleven fold higher 
than control value in pre-treatment, and fourfold in 
post-treatment than in control (Table 5). The individual 
results (Fig 1) showed that 26 patients (100%) in the 
pre-treatment group higher than that in control (>3.84), 
in 20 (76.9%) post-treatment group patients that OI 
higher than in control (>3.84). The two groups (pre-
and post-treatment) were clearly defined for 
MDA/TAC ratio as compared to control indicating 
severe inflammatory process in erythroderma. 

DISCUSSION

Psoriasis is a chronic inflammatory skin disease 

characterized by pathological skin lesions because of 
various exogenous and endogenous factors and 
associated with a number of biochemical and 
immunological disturbances [33]. Erythroderma is a 
rare skin disorders which is mostly due to pre-existing 
dermatoses [8]. Laboratory findings in the 
erythroderma patient are usually non-specific [2,34,35]. 

The present study indicated that mean serum ADA, 
MDA, ECP and ESR were significantly higher in 
patients with erythroderma as compared to controls. 
ADA activity has been found constantly elevated in 
psoriatic epidermic compared to uninvolved skin [36-
38]. Data on serum, lymphocyte and erythrocytes ADA 
in psoriatic patients are conflicting [12]. Some reported 
studies found normal ADA activity in peripheral blood 
lymphocytes [39], serum [40], and erythrocytes [41]. 
Other studies reported high ADA activities in 
peripheral blood lymphocytes [42] or plasma [37] or 
serum [33, 43].

Treatment of erythroderma with methotrexate 
significantly reduced ADA activities. This finding was 
consistent with that reported by Vlcek and Mikulikova 
[42] in psoriatic patients treated with methotrexate. In
addition, treatment with PUVA or cyclosporine cause 
significant decrease in the ADA activities compared to 
pretreatment values, suggesting a strong relationship 
between T-cell activation and ADA activity. Most 
recently, Yildirim et al [43] evaluated patients with 
psoriasis and observed that mean serum ADA activity 
reduced significantly following treatment with 
cyclosporine, entercept, or PUVA.

The serum mean ECP level of erythrodermic patients 
was found to be significantly higher than that of 
healthy control. In addition, the mean serum ECP 
reduced significantly following treatment with 
methotrexate. Eosinophil cells play active role in many 
kinds of inflammatory disorders. Recent study [23] 
indicated a significant eosinophilia in patients with 
erythrodermic psoriasis. This finding may explain the 
increase in serum level of ECP in erythrodermic 
psoriasis as this study indicated. Increased serum ECP 
seems to be associated with severe form of psoriasis. 
This finding suggests that the eosinophil have 
significant roles in the pathogenesis of erythrodermic 
psoriasis. Although, treatment of erythrodermic 
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psoriasis with methotrexate reduced serum ECP mean 
serum value, but still it is higher than that of control. 
This may suggest that inflammation is present in 
psoriatic patients even in the absence of skin lesions.

The present study indicated that erythroderma was 
characterized by reduction in total antioxidant capacity 
and increased lipid peroxidation. However, treatment 
with methotrexate leads to reduction in serum MDA 
and increase in total antioxidant capacity. Furthermore, 
this study indicated that TAC was significantly 
negatively correlated with MDA and ADA serum 
levels. A finding suggests a reduction in antioxidant 
capacity in patients with erythrodermic psoriasis, 
associated with increase in lipid peroxidation. In 
addition, ECP serum levels were significantly 
correlated to ADA serum levels. Increase in serum ECP 
was a reflection of eosinophilia which was reported in 
erythroderma, while serum ADA activity constitutes a 
marker of cell-mediated immunity [15].

Reported studies [44-46] suggested that ADA 
deficiency typically causes severe combined 
immunodeficiency in infants and adults. These studies 
may let to suggest that presence of high serum level of 
ADA and ECP may play an important role in the 
pathogenesis of erythroderma by potentiating of cell-
mediated immunity.

In the present study, methotrexate treatment of 
psoriasis reduced mean serum ADA, ECP and MDA 
and increased mean serum level of TAC. However, the 
mean serum level not reaches to that of individual 
without psoriasis (control). This indicates a significant 
reduction in inflammatory processes, but not resolved 
completely, which may suggest that psoriasis is a 
systemic disease. This suggestion strengthened by post-
treatment significant positive correlation of serum 
levels of ADA, MDA and ECP. Furthermore, 
significant negative correlation of TAC serum levels 
with serum ADA and MDA levels was another finding 
that may strengthen continuity of inflammation in the 
absence of skin lesions.

In psoriasis, the inflammatory response may be stay 
balanced or may grow worse, while in erythroderma, 
the situation is unclear. However, the present study 
indicated that erythroderma was actually associated 
with inflammation (Table 2), as shown by the 
significantly higher levels of inflammatory markers. In 
post-treatment patient group, these markers were 
significantly lower than in pre-treatment patient group. 
Thus erythroderma presented as an inflammatory 
systemic condition, and its worsening seemed to be 
linked to precipitating factors.

The inflammatory process by generating a cascade and 
network of chemotactic substances, trigger the 
mobilization and activation of the inflammatory cells, 

namely the eosinophil, which may play a role in the 
clinical evolution of erythrodermic psoriasis [23, 47]. 
Their activation includes the release of the granule 
constituents [48], such as ECP, and ROS production 
[49]. The increase in eosinophil in erythrodermic 
psoriasis seems to be linked to their activation, 
considering the observed rise in serum ECP in 
erythrodermic psoriasis patients (Table 2). In pre-
treatment patients, ECP was about three times the 
control value and in post-treatment it was significantly 
higher that value. This suggests that the rise in serum 
ECP should be influenced by the size of the eosinophil 
pool, and by its functional activity, shown by secretion 
of granule contents. This explains the differences in 
serum mean values between pre-, post-treatment and 
control groups.

The production of ROS was indirectly assessed the 
lipid peroxidation level (Tables 2 & 3). We found about 
a 3 and 6 fold higher value in post-, pre- treatment 
patients group as that of control value. In addition, lipid 
peroxidation was significantly higher in pre-treatment 
than post-treatment patients group, as demonstrated by 
2.6 fold of higher OI in pretreatment than in post-
treatment group. Furthermore, the OI value was eleven 
fold higher in pre-treatment as that of control, while it 
was 4 fold higher in post-treatment as compared to 
control. The release of eosinophil activation products 
has to be counterbalanced by well-defined endogenous 
systems, to reduce or to avoid the enhancement of 
inflammation. We found in our patients (pre-, post-
treatment groups) a significant reduction in TAC and 
upregulation of MDA and ECP suggesting 
development of oxidative stress. In post-treatment 
group, OI value was 4 fold to that of control value, but 
11 fold was achieved in pre-treatment group, 
suggesting TAC depletion.  

ESR as established inflammatory marker correlated 
with high significant value to serum ADA, MDA and 
inverse correlation to TAC in our patients. This finding 
suggests that these biomarkers besides its crucial role in 
the worsening of erythrodermic psoriasis, it may 
provide markers for monitoring of the disease. 

Treatment with methotrexate reduced serum ADA, 
MDA, ECP, and increased TAC significantly. 
However, the post-treatment value still significantly 
higher than that in control, indicating a continuous 
inflammatory process. This suggests underlying 
sustained T- lymphocyte, and eosinophil activation and 
an oxidative stress. Suddenly, this apparently controlled 
form of psoriasis may turn into a severe form.  We 
considered that it was important to analyze the results 
and reach for values of risk for worsening of psoriatic 
erythroderma. We found that ESR, MDA, TAC, ADA 
and ECP values are meaningful in expression the 
disease severity, as they were 100%, 100%, 100%, 
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92.3%, and 84.6% showed values higher than control 
respectively. Thus we propose this panel as biomarkers 
of erythrodermic psoriasis and its worsening. 

Power analysis was performed to see present effect size 
of study population on the study findings. The power 
was 0.96 for ADA, 0.92 for MDA, 0.96 for ECP and 
0.99 for TAC. A finding mean that 92% to 99% of 
studies would be expected to yields a significant effect. 
The accepted value for power analysis was ≥ 0.80. 

In conclusion, ADA serum activity and serum levels of 
MDA, ECP and TAC may be used to predict disease 
response to treatment and prognosis. Further studies are 
needed to strengthen the prognostic significance of the 
proposed markers for worsening of psoriasis (ADA > 
21.6 U/L; MDA > 3.07 µmol/L; TAC < 967 µmol/L; 
ECP > 9.68 µg/L; OI > 3.84, Table 2). We believe that 
could be useful in the prognosis of erythrodermic 
psoriasis, giving clue for disease worsening. This will 
help physician to start treatment earlier to prevent the 
disease worsening and it social and psychological 
impacts [50,51]. In addition, these markers may be 
used for monitoring treatment response to get rid of 
aggressive treatment side effects.
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