
© 2019 Acta Medica. All rights reserved. 39  

The Assessment of Red Blood Cell Distribution Width, Platelet 
Parameters and Inflammatory Markers in Patients on Antıpsoriasis 

Therapy

 A B S T R A C T

Objective: Psoriasis is an inflammatory skin disease with several comorbid-
ities. We aimed to evaluate red blood cell distribution width (RDW), platelet 
parameters and inflammatory markers in patients on antipsoriasis therapies. 
Materials and Methods: 94 psoriasis patients and 74 healthy controls were 
prospectively analyzed. Before and after 8 weeks of different therapies (cal-
cipotriol+clobetasol propionate; narrow-band UVB; combined narrow-band 
UVB and acitretin; infliximab and adalimumab), red blood cell distribution 
width, platelet parameters, high sensitivity C reactive protein, and erythro-
cyte sedimentation rate levels were measured. Lipid profile and fasting blood 
glucose tests were also performed prior the treatment. Psoriasis severity and 
area index and body mass index were calculated for each patient. 
Results: red blood cell distribution width, high sensitivity C reactive protein, 
triglyceride, total cholesterol levels and body mass index were higher in pa-
tients than in controls (p<0.05, for all four). No significant differences were 
observed in red blood cell distribution width, platelet parameters, high sen-
sitivity C reactive protein and erythrocyte sedimentation rate levels after 
all therapies (p>0.05, for all). Red blood cell distribution width was not cor-
related with psoriasis severity and area index (p>0.05). The limitations of our 
study are the relatively small samples of therapy groups and short duration 
of follow-up.
Conclusion: The role of antipsoriasis therapies on inflammatory markers 
should be elucidated via additional larger-scale studies. Red blood cell dis-
tribution width and high sensitivity C reactive protein might be useful to de-
tect systemic inflammation in psoriasis. 
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INTRODUCTION

Psoriasis which is a chronic, recurrent skin disease 
is characterized by systemic inflammation leading 
to certain autoinflammatory diseases including car-
diovascular disease, obesity, insulin resistance, and 
thromboembolic events [1]. There are many param-
eters which are elevated in inflammatory diseases 
and they are accepted as predictors of risk for devel-
opment of them [2,3]. The hemogram parameters 

in routine blood panels have been proposed as one 
of these markers in systemic inflammation [4]. Red 
blood cell distribution width (RDW) which is used to 
differentiate causes of anemia, has been reported to 
be related with chronic inflammation and has been 
defined as a prognostic tool in different clinical set-
tings such as pulmonary arterial hypertension, con-
gestive heart failure and coronary heart disease 
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lipid profile including low density lipoprotein cho-
lesterol (LDL-C), high density lipoprotein cholesterol 
(HDL-C), triglyceride (TG), total cholesterol and FBG 
tests were also performed prior the treatment. The 
severity of psoriasis was evaluated by psoriasis se-
verity and area index (PASI). Psoriasis patients were 
divided into mild (PASI<10) and moderate/severe 
(PASI ≥10) psoriasis groups. For each group, RDW 
levels were analyzed. Complete blood count and 
ESR data, fasting lipid profile and FBG levels were 
analyzed with flow cytometric, Westergren and 
spectrophotometric methods, respectively. Hs-CRP 
was evaluated using nephelometric method.
Statistical Analysis
All statistical evaluations were performed using 
Statistical Package for Social Sciences (SPSS) v16.0 
for Windows package program. Descriptive analy-
sis was used to summarise the data (mean ±SD or 
frequencies) as appropriate. In order to compare in-
dependent groups with nonparametric data Mann-
Whitney U-test and for parametric data indepen-
dent samples t-test were used. Wilcoxon test and 
paired sample t test were used to compare the mea-
surements before and after treatment within the 
same group for data with parametric and non-para-
metric distributions respectively. Significant p val-
ues were accepted when they are ≤0.05

[5-12]. It has also been detected as a powerful pre-
dictor of mortality and morbidity in general popula-
tion and older adults [13]. And also, platelet param-
eters including mean platelet volume (MPV), plate-
let volume distribution width (PDW) and plateletcrit 
(PCT) have been found to be associated with some 
inflammatory conditions [14-16]. 
The aim of this study was to evaluate the hemogram 
parameters, erythrocyte sedimentation rate (ESR), 
high sensitivity C reactive protein (hs-CRP), fasting 
lipid profile and fasting blood glucose (FBG) levels 
in patients with psoriasis, and to search for a rela-
tionship between hemogram parameters, ESR, hs-
CRP and different therapies. We also aimed to de-
termine if RDW might be a new inflammatory mark-
er which shows the severity of psoriasis. 

MATERIALS and METHODS

Patients and Procedure
After the study protocol was approved by the 
Hacettepe University School of Medicine ethics 
committee and the participants provided written 
informed consent, data were collected from 94 pso-
siasis patients and 74 healthy controls. The study 
was conducted at Hacettepe University, School of 
Medicine, Dermatology Out-Patient Clinic, Ankara, 
Turkey, between December 2010 and November 
2011. Inclusion criteria for psoriasis patients were 
age ≥18 years, plaque type psoriasis and absence 
of anemia. Patients who had psoriatic arthritis, had 
signs of acute or chronic infection or any systemic in-
flammatory disease and an increase in lesions under 
treatment were excluded from the study. Patients 
with a history of any systemic therapy and/or photo-
therapy for psoriasis within the previous month, any 
topical treatment within the preceeding two weeks 
and any systemic anti-inflammatory treatment due 
to other comorbidities were also excluded. The pa-
tient group was divided into five different therapy 
groups: (1) topical therapy [calcipotriol+clobetasol 
propionate (n=15)], (2) narrow-band UVB (n=29), (3) 
combined narrow-band UVB and acitretin (n=11), (4) 
infliximab (n=24) and (5) adalimumab (n=15), and 
they had been followed up for 8 weeks under the 
therapy. The treatment groups were determined ac-
cording to the comorbidities in the patients, the se-
verity of the disease and their compliance with the 
treatment. For each patient and control, body mass 
index (BMI) was calculated before and after treat-
ment. RDW, MPV, PDW, PCT, ESR and hs-CRP levels 
were measured before and after treatment. Fasting 

RESULTS

This prospective study included 94 psoriasis pa-
tients (40 males and 54 females) with a mean age 
of 44.22 ± 14.66 years and 74 healthy controls (32 
males and 42 females) with a mean age of 42.02 ± 
14.15 years. There were not any significant differenc-
es in age or gender between the groups (p=0.385, 
p=0.929). Mean PASI score at baseline was 9.49 ± 
7.04. Patients presented with a significantly high-
er BMI compared with controls. (Mean of 24.81 ± 
3.15 vs 23.79 ± 2,97 kg/m2 ; p=0.035). Baseline lab-
oratory parameters of patients and controls were 
summarized in Table 1. Mean RDW, MPV, PDW, PCT, 
Hb, ESR, hs-CRP, total cholesterol, LDL, TG, FBG lev-
els were higher in the patients than in the controls 
but the differences were statistically significant only 
for RDW, hs-CRP, TG and total cholesterol (p=0.020, 
p=0.049, p=0.005, p=0.049). No any statistical-
ly significant difference was found between RDW 
and severity of psoriasis (p=0.718). Correlation be-
tween RDW and baseline PASI scores was depicted 
in Figure 1.
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Figure 1. RDW values of the patients in mild and moderate/severe psoriasis groups.

Parameter Psoriasis Patients
(n=94)

Controls
(n=74) p

RDW (%) 13.92 ± 1.16 13.52 ± 0.99 0.020

MPV (fL) 8.72 ± 1.17 8.60 ± 1.01 0.279

PDW (%) 16.60 ± 0.45 16.57 ± 0.46 0.586

PCT (%) 0.216 ± 0.46 0.210 ± 0.40 0.392

hs-CRP (mg/dL) 0.71 ± 1.29 0.54 ± 1.22 0.049

ESR (mm/h) 13.74 ± 1.03 11.51 ± 1.04 0.169

BMI (kg/m2) 24.81 ± 3.15 23.79 ± 2.97 0.035

FBG (mg/dL) 93.19 ± 14.75 92.86 ± 2.34 0.912

LDL-C (mg/dL) 116.32 ± 32.03 112.23 ± 37.73 0.449

HDL-C (mg/dL) 48.84 ± 12.00 49.87 ± 1.34 0.600

TG (mg/dL) 153.32 ± 78.35 119.39 ± 73.93 0.005

Total cholesterol (mg/dL) 196.91 ± 38.56 184.29 ± 43.98 0.049

RDW: Red blood cell distribution width, MPV: Mean platelet volume, PDW: Platelet volume distribution width, PCT: 
Plateletcrit, hs-CRP: High sensitivity C reactive protein, ESR: Erythrocyte sedimentation rate, BMI: Body mass index, 
FBG: fasting blood glucose, LDL-C: Low density lipoprotein cholesterol, HDL-C: High density lipoprotein cholesterol, 
TG: Triglyceride 

Table 1. Baseline laboratory parameters in patient and control groups. 

Analyzing the results of hemogram parameters, hs-CRP and ESR according to therapy groups, no significant differ-
ences were observed in mean RDW, MPV, PDW, PCT, hs-CRP and ESR after all five different therapies (p>0.05, for all), as 
shown in Table 2. A significant decrease in PASI was detected in all therapy groups (p<0.05, for all). 
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Table 2. Laboratory parameters and PASI scores of the patients before and after therapy for 8 weeks.

Parameter Topical Therapy 

(n=15) 

Narrow-band UVB 

(n=29) 

Narrow-band UVB + 
Acitretin 

(n=11) 

Infliximab 

(n=24) 

Adalimumab 

(n=15) 

Baseline wk 8 p Baseline wk 8 p Baseline wk 8 p Baseline wk 8 p Baseline wk 8 p 

RDW (%) 

Mean ± SD 

Median 

Range 

MPV (fL) 

Mean ± SD 

Median  

Range 

PDW (%) 

Mean ± SD 

Median 

Range 

PCT (%) 

Mean ± SD 

Meadian  

Range 

Hs-CRP (mg/dL) 

Mean ± SD 

Meadian  

Range 

ESR (mm/h) 

Mean ± SD 

Meadian  

Range 

PASI 

Mean ± SD 

13,53 ± 1,11 

13,20 

12,40-16,90 

8,62 ± 1,55 

8,60 

6,40-12,20 

16,36 ± 0,31 

16,40 

15,70-16,90 

0,21 ± 0,03 

0,20 

0,15—0,27 

0,36 ± 0,35 

0,29 

0,02-1,29 

9,93 ± 0,85 

7,00 

2,00-30,00 

4.68 ± 1.40 

13,50 ± 0,9 

13,20 

12,40-15,90 

8,613 ± 1,55 

8,40 

6,30-12,00 

16,43 ± 0,30 

16,50 

15,90-17,00 

0,21 ± 0,03 

0,20 

0,15-0,29 

0,23 ± 0,23 

0,15 

0,03-0,80 

9,93 ± 0,80 

8,00 

2,00-28,00 

2,30 ± 1,82 

0,759 

0,856 

0,313 

0,987 

0,053 

1,000 

0,000 

13,88 ±0,97 

13,70 

12,20-16,70 

8,65 ±0,81 

8,40 

7,20-10,00 

16,64 ± 0,47 

16,70 

15,80-17,70 

0,22 ± 0,04 

0,22 

0,11-0,30 

0,36 ± 0,29 

0,30 

0,02-1,10 

15,65 ± 1,07 

14,00 

2,00-47,00 

7.03 ± 4.40 

13,93 ± 1,29 

13,80 

12,20-17,60 

8,66 ± 0,91 

8,60 

7,20-11,00 

16,68 ± 0,54 

16,70 

15,90-18,70 

0,22 ± 0,04 

0,21 

0,16-0,33 

0,31 ± 0,21 

0,33 

0,02-0,78 

14,75 ± 0,91 

12,00 

2,00-39,00 

1,93 ± 1,83 

0,780 

0,928 

0,651 

0,715 

0,287 

0,526 

0,000 

13,60 ± 1,04 

13,30 

12,10-15,80 

8,06 ± 0,76 

8,20 

7,10-9,30 

16,74 ± 0,44 

16,90 

16,10-17,30 

0,19 ± 0,03 

0,18 

0,14-0,26 

1,18 ± 0,20 

0,33 

0,11-7,23 

9,90 ± 0,86 

6,00 

2,00-29,00 

14.01 ± 10,30 

13,34 ± 0,80 

13,20 

12,40-15,10 

8,12 ± 0,76 

8,10 

7,10-9,30 

16,58 ± 0,37 

16,70 

15,90-17,10 

0,19 ± 0,02 

0,18 

0,14-0,24 

0,42 ± 0,40 

0,22 

0,02-1,37 

8,81 ± 0,66 

8,00 

2,00-22,00 

2,87 ± 1,72 

0,148 

0,693 

0,178 

0,777 

0,273 

0,626 

0,002 

14,20 ± 1,40 

13,85 

12,20-17,20 

8,49 ± 0,74 

8,45 

7,00-10,20 

16,48 ± 0,44 

16,40 

15,70-17,50 

0,20 ± 0,04 

0,19 

0,14-0,34 

1,25 ± 1,99 

0,55 

0,02-9,29 

15,37 ± 1,10 

12,50 

2,00-35,00 

14.70 ± 7.43 

14,12 ± 1,92 

13,65 

12,40-21,20 

8,55 ± 0,68 

8,50 

7,50-9,80 

16,47 ± 0,54 

16,50 

15,70-18,30 

0,20 ± 0,06 

0,19 

0,06-0,41 

0,71 ± 0,79 

0,33 

0,02-2,46 

16,08 ± 1,17 

14,00 

2,00-44,00 

1,85 ± 2,38 

0,763 

0,532 

0,954 

0,750 

0,107 

0,703 

0,000 

14,16 ± 1,21 

13,80 

12,50-16,00 

9,06 ± 1,11 

8,80 

6,80-10,80 

16,86 ± 0,40 

16,90 

16,10-17,80 

0,23 ± 0,04 

0,23 

0,18-0,34 

0,51 ± 0,23 

0,57 

0,15-0,97 

14,06 ± 1,03 

12,00 

2,00-44,00 

7.40 ± 4.22 

14,02 ± 1,38 

13,80 

12,40-16,30 

9,120 ± 1,30 

8,90 

6,50-12,00 

16,68 ± 0,56 

16,70 

15,80-17,60 

0,23 ± 0,04 

0,22 

0,15-0,30 

0,53 ± 0,40 

0,34 

0,16-1,37 

15,26 ± 1,21 

12,00 

2,00-43,00 

1,12 ±1,54 

0,345 

0,701 

0,122 

0,452 

0,814 

0,539 

0,000 

Meadian  

Range 

5,00 

2,20-6,40 

1,80 

0,00-6,00 

6,00 

2,40-24,80 

1,60 

0,00-6,60 

10,60 

5,00-33,60 

2,20 

0,40-5,60 

15,70 

4,80-32,40 

1,20 

0,00-11,20 

6,20 

3,20-16,20 

0,60 

0,00-4,20 
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DISCUSSION

Psoriasis is a chronic inflammatory autoimmune dis-
ease characterized by an excessively aberrant hy-
perproliferation of keratinocytes. In the complex 
pathogenesis of psoriasis, T cell-mediated inflam-
mation involving Th1/Th2 homeostasis, the Th17/
Treg balance and the IL-23/Th17 axisis thought to be 
the main mechanism in degradation of epidermal 
kinetics. Immunological dysfunction in psoriasis in-
volves the cross-talk between immune cells and cy-
tokines which lead to a chronic systemic inflamma-
tion, not limited just only to skin [17]. Numerous 
studies have investigated the role of several markers 
in systemic inflammation and in the development 
of systemic comorbidities in patients with psoriasis 
[18-22]. In the literature, it was reported that tumor 
necrosis factor alpha [23], interleukin 1 [24], interleu-
kin 6 [25], interleukin 23 [25], intercellular adhesion 
molecule [26], adiponectin [27], leptin [27], LDL-C 
[28], lipoprotein-a [29], CRP [30] and serum amyloid 
A [31] have significant correlations between the se-
verity of inflammation and the risk of other comor-
bidities but there is still a lack of generally accept-
ed marker for assessing the severity of psoriasis and 
systemic inflammation.
RDW which is a quantitative measure of the variabil-
ity in the size of erythrocytes is mainly used in the 
differential diagnosis of anemia. Furthermore, re-
cent studies have indicated that RDW may be used 
also as a marker of inflammation in many diseases 
such as cardiovascular disease [5,9], pulmonary hy-
pertension [8], rheumatoid arthritis [10], inflamma-
tory bowel disease [6,7,12], celiac disease [32] and 
metabolic syndrome [33]. It has been reviewed that 
chronic inflammation results in disorders of iron 
metabolism and decreases both production of and 
bone marrow responsiveness to erythropoietin, re-
sulting in impaired hematopoiesis and increased 
RDW levels [34].  Complete blood count which in-
cludes RDW is one of the most common diagnos-
tic tests in hospital admissions and it is easy, rapid 
and inexpensive to perform; as such, we think RDW 
might be a practical marker to assess the systemic 
inflammation and severity in psoriasis. However, in 
our study, we did not find any correlation between 
RDW and PASI. And also, we showed that different 

therapies did not influence RDW. Literature review 
has yielded some studies evaluating RDW in psori-
asis patients. Firstly, Kim et al. [35] conducted a ret-
rospective study on 261 psoriasis patients and 102 
healthy controls and they found that the mean RDW 
was significantly higher in patients with psoriasis 
compared with healthy controls but RDW was not 
correlated with PASI. In their study, they had some 
limitations such as not excluding patients with ane-
mia or other inflammatory diseases and including 
patients on methotrexate therapy which may cause 
to anemia. In another study of Dogan et al. [36], it 
was also showed that psoriatic inflammation can si-
multaneously cause RDW elevation. Like the study 
of Kim et al. [35] and Dogan et al. [36], our findings 
supply the positive association between RDW and 
psoriasis. We did not find any change in RDW lev-
els on the 8th week of antipsoriasis therapies. Balavi 
et al. [37] found a decrease in RDW levels on the 3th 
month of antipsoriasis therapy. Based on their stud-
ies, we think that we need to monitor patients lon-
ger to determine the decrease in RDW level.
We disigned this prospective study excluding the 
possible confounding factors such as anemia and 
psoriatic arthritis. And also, we excluded patients 
with a history of acute or chronic infection or any 
systemic inflammatory disease. As these factors 
might have an influence on RDW, future studies 
should consider these confounders, as well, while 
investigating the asscociation between RDW and 
psoriasis. 
Evaluating the results of our study, we concluded 
that MPV, PDW and PCT that are parameters used 
to indicate platelet size, distribution of platelet size, 
the rate of platelet count to blood and platelet ac-
tivity are not sensitive or spesific enough to predict 
the severity of inflammation in psoriasis patients. 
We think that, new studies are needed to show the 
role of platelets in psoriasis. 
In this study, we compared inflammatory mark-
ers as ESR and hs-CRP between psoriasis patients 
and controls, and we analysed the effects of dif-
ferent therapies on these markers over a period of 
8 weeks. We found that mean hs-CRP and ESR lev-
els were higher in psoriasis patients than in the con-
trols and the difference was significant for hs-CRP, 

RDW: Red blood cell distribution width, MPV: Mean platelet volume, PDW: Platelet volume distribution width, PCT: 
Plateletcrit, hs-CRP: High sensitivity C reactive protein, ESR: Erythrocyte sedimentation rate, PASI: Psoriasis area and 
severity index



Kalayci et al.Acta Medica 2019; 50(2):39 - 46

© 2019 Acta Medica. All rights reserved. 44  

but not for ESR (p=0.02, for hs-CRP and p=0.081, for 
ESR). Several studies indicating increased CRP levels 
in psoriasis patients suggest that systemic inflam-
mation provides a predisposition for development 
of cardiovascular diseases and other comorbidities 
[38,39]. Based on these results, we may conclude 
that screening the patients for hs-CRP may be use-
ful to assess the risk of other comorbidities in psori-
asis. In this study, not any statistically significant de-
crease was observed in hs-CRP and ESR levels under 
five different therapies, although all therapy groups 
experienced clinical improvements and statistical-
ly significant reductions in PASI scores. Our results 
seem to show that antipsoriasis therapies do not 
have any effect on systemic inflammation param-
eters in the blood. However, we did not follow-up 
the patients for a long time, we evaluated the pa-
rameters on the 8th week of therapies. Eight weeks 
therapy may not be a sufficient time to evaluate the 
decrease in systemic inflammation parameters for 
psoriasis. 
In the literature, there are several studies reporting 
close association between psoriasis and cardiovas-
cular disease, obesity, diabetes, hypertension, dys-
lipidemia, metabolic syndrome, nonalcoholic fat-
ty liver disease, cancer, anxiety and depression, and 
inflammatory bowel disease [40]. In our study, we 
found a significantly higher mean BMI in patients 
compared with controls. In the literature, Ferguson 
et al. [41] reported the risk of obesity in psoriasis pa-
tients lastly. In another population-based prospec-
tive cohort study of Han et. al [42], subjects with BMI 
of more than 30 were found to have a higher risk of 
psoriasis compared with the BMI 18.5-23 group. Our 
results and the literature support the risk of obesity 
in psoriasis. Obesity is a chronic disease and has also 
systemic inflammatory effects [43]. Adipocytokines 
and proinflammatory cytokines produced by the 
truncal adipose tissue have been found to be as-
sociated with insulin resistance also [44]. Pereira et 
al. [45] recently found a significant association be-
tween psoriasis and insulin resistance with an odds 

ratio of 2.63 of abnormal glucose homeostasis in 
psoriasis patients compared to controls. In the pres-
ent study, we did not find any correlation between 
FBG and psoriasis but we think that evaluating FBG 
levels only is not enough to determine the risk of 
insulin resistance in patients with psoriasis. Further 
tests should be performed to show this association. 
Dyslipidemia was reported to be another comor-
bidity in psoriasis. The cytokines IL-1, IL-6, and TNF-
alpha that are involved in the pathogenesis of psori-
asis may alter the function of hepatocytes resulting 
in dyslipidemia [39]. The present findings show that 
LDL-C, TG and total cholesterol levels were higher 
and HDL-C was lower in patients with psoriasis than 
in the controls. Our results confirm that psoriatic pa-
tients require through lipid examinations.
The limitations of our study are the relatively small 
samples of therapy groups and short duration of fol-
low-up. Additional studies, with larger sample sizes 
and longer follow-up periods, are required to more 
clearly understand the correlations between antip-
soriasis therapy and serum inflammatory markers. 

CONCLUSION

In conclusion, the present study indicates that TG, 
total cholesterol and BMI are higher in psoriasis pa-
tients and they should be screened for dyslipid-
emia and obesity. RDW and hs-CRP might be use-
ful to detect systemic inflammation in psoriasis but 
platelet activating parameters and ESR do not show 
any changes in psoriasis. Antipsoriasis therapies do 
not seem to affect hemogram parameters including 
RDW, MPV, PDW, PCT and also, hs-CRP and ESR lev-
els. Further studies are needed to elucidate the rela-
tionship between RDW and psoriasis severity. 
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