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Research Article

Abstract: Background and Objective: Psoriasis is a common
chronic and recurrent inflammatory skin disorder that has been
associated with oxidative stress, abnormal plasma lipid metabolism
and with high frequency of cardiovascular events. The aim of our
work was to evaluate the cardiovascular risk factors such as
oxidative stress and dyslipidemia in psoriatic patients.
Methodology: Fifty psoriasis patients and fifty control subjects
were included for the study. We estimated lipid profile by using
auto analyser EM 200 and MDA (malondialdehyde) levels by
thiobarbituric acid method. Statistical analysis was done by student
‘t’ test. Results and Conclusion: Patients presented cardiovascular
disease risk changes in lipid profile (increase in triglycerides
(p=0.002), low density lipoprotein cholesterol (p=0.002), very low
density levels (p=0.002) and a reduction in high density lipoprotein
cholesterol (p<0.001)) which were highly significant when
compared to controls, and increase in MDA levels which were
statistically highly significant (p<0.001) when compared to
controls. Our data suggest that psoriasis patients must be
considered as a group at risk for cardiovascular disease.

Keywords: Dyslipidemia, Malondialdehyde, Oxidative stress,
Psoriasis.

Introduction

Psoriasis is a chronic recurrent inflammatory
disease, genetically determined and environmental factors
affecting its outcome [1]. It is characterized by chronic
inflammatory, sharply demarcated, dull red scaly plaques,
particularly seen on extensor surfaces and scalp [2]
affecting 2-3% of the population [3,4]. Psoriasis is
considered as a systemic disease associated with
increased cardiovascular abnormalities, hypertension,
dyslipidemia, atherosclerosis, diabetes mellitus, obesity,
stroke, osteoporosis, cancer and depression [4]. The
disease has been associated with oxidative stress,
abnormal lipid metabolism and high frequency of
cardiovascular events resulting in increased morbidity
and mortality [5]. Skin, the largest body organ is the
biological interface with the external environment and is
continuously exposed to UV radiations and other
environmental stress, resulting in oxidative injury [6,7].
There are several studies investigating  the
oxidant/antioxidant status in psoriasis and it has been
suggested that increased reactive oxygen species (ROS)
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and deficient antioxidant system is responsible for the
pathogenesis of psoriasis [8]. Increased oxidative stress in
psoriasis also increases the risk of atherosclerosis leading
to cardiovascular events [9]. Abnormalities in lipid
metabolism may be another important contributory factor
in the pathogenesis of psoriasis. There are several reports
showing increased proatherogenic lipid profile resulting
in increased cardiovascular events [2,5]. Both chronic
inflammation, the hallmark of psoriasis and treatment of
psoriasis may result in Dyslipidemias. However there are
certain studies showing normal lipid profile. Hence the
present study was undertaken to assess the cardiovascular
risk factors in psoriasis patients by measuring the
oxidative stress marker, malondialdehyde (MDA) levels
and lipid profile in blood.

Material and Methods

A case control cross sectional study was
undertaken with 50 patients of clinically diagnosed cases
of psoriasis who attended outpatient of skin and VD
department and 50 age and sex matched healthy persons
as controls. Informed consent was taken from all subjects
and the study was approved by the ethical committee of
the institution. Patients with other inflammatory skin
disorders, diabetes mellitus, hypothyroidism, nephrotic
syndrome, chronic renal insufficiency, obstructive liver
disease as well as smokers, alcoholics and patients
receiving drugs which lower the lipid profile were
excluded from the study. The severity of psoriasis was
assessed by PASI score. Sml of fasting blood samples
was drawn from all subjects under asceptic precaution
and was analyzed for routine blood parameters, MDA
levels and serum lipid profile. Serum MDA, a marker of
lipid peroxidation and hence oxidative stress was
measured by Thiobarbituric Acid method [10]. Serum
total cholesterol (TC), High density lipoprotein (HDL)
and Triglycerides (TG) were measured by using standard
kits from ERBA diagnostics on EM-200 autoanalyzer.
Very low density lipoprotein (VLDL) was calculated by
dividing TG with five (TG/S). Low density lipoprotein
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(LDL) level were calculated using Friedwald’s formula,
LDL =TC - (VLDL+HDL).

Statistical Analysis

The results were tabulated as mean+SD
(Standard Deviation). Statistical analysis was done using
unpaired student ‘t’ test and probability value (p) of <0.05
was considered as statistically significant.

Results

A total of 100 subjects were investigated of
which 50 were clinically diagnosed psoriasis patients
taken as cases and another 50 were age and sex matched
healthy persons considered as controls. Of the 50 cases 34
were males and 16 were females with a mean age of
46.64+13.98. Among controls 31 were males and 19 were
females with mean age of 44.52+13.05. Majority of
psoriatic cases were of chronic plaque type (84%) and all
cases had PASI score of 210 . Table 1 shows the number
of patients in different types of psoriasis.

Table 1: Distribution of number of patient in different types of
psoriasis

Diagnosis No of patients %
Chronic plaque psoriasis 42 84
Palm Plantar psoriasis 2 4

Plantar psoriasis 3 6

Psoriasis vulgaris 1 2

Psoriasis Erythroderma 1 2

Scalp psoriasis 1 2
Total 50 100

In the present study psoriatic cases had highly
significantly increased MDA levels compared to controls
(p<0.001) as shown in table 2.

Table 2: Comparison of MDA levels between cases and controls

MDA nmol/ml Controls Cases
Mean+SD 1.86+0.59 | 4.56+1.13%*
** p<0.001

Psoriatic patients showed risk changes in lipid
profile as shown in table 3. There was slight increase in
total cholesterol levels in psoriasis when compared to
control but this increase was not statistically significant
(p=0.210). A significant increase was found in LDL
levels (p=0.002) and triglyceride levels (p=0.002) and
VLDL levels (p=0.002) in psoriatic cases when compared
to controls. There was highly significant decrease in HDL
levels (p<0.001) in psoriatic cases compared to controls.

Table 3: Comparing lipid profile between cases and controls

Controls Cases p value
Total
Cholesterol 190.18+23.08 | 197.84+36.19 0.210
mg/dl
Triglycerides | 153 1442273 | 141143275 | 0.002%*
mg/dl
HDL mg/dl 45.9+4.79 32.52+7.07 | <0.001**
LDL mg/dl 119.65+20.13 | 137.1£33.84 | 0.002%**
VLDL mg/dl 24.628+4.54 28.2246.55 0.002%**

Discussion

Psoriasis is a chronic recurrent inflammatory skin
disorder characterized by hyperproliferation and
abnormal differentiation of epidermal Kkeratinocytes,
prominent endothelial vascular changes in dermis and
infilteration by T lymphocytes and neutrophils [1]. The
etiopathogenesis depends on genetic, environmental
factors, viral infections, immunological, biochemical,
endocrinological, psychological factors as well as drugs
and alcoholism [4,11]. ROS have been shown to mediate
inflammatory process in psoriasis and worsening of the
conditioned is linked with oxidative stress [5,12].
Increased chemotaxis, adhesion and increased ROS
production from neutrophils [13], keratinocytes [14] and
fibroblasts [15] may result in neutrophil activation which
plays an important role in psoriasis. Plasma membranes
of the skin in psoriasis lesions have a significant increase
in arachidonic acid which is the natural substrate for lipid
peroxidation resulting in increased MDA production [16].
ROS activates phospholipase —A, and causes
peroxidation of many mediators of arachidonic acid [8].
Kiymet Baz et al. hypothesized that oxidative damage
resulting from increased oxidative stress and deficient
antioxidant status may be involved in pathogenesis of
psoriasis [8]. A study by Vineet Rehan et al., showing
lower plasma MDA levels in psoriasis patients in
remission than during acute phase also supports the view
that oxidative damage plays an important role in
etiopathogenesis of psoriasis [6]. In the present study,
serum MDA levels were significantly increased in
psoriasis patients when compared to controls (p<0.001).
The findings are in correlation with observations of
Rocha-Pereira P et al. [5], Dipali P Kadam et al. [17],
Jyothi R.S et al. [18], Madhur Gupta et al. [19], and T
Vivian Samuel et al. [20]. Oxidative stress has been
implicated in pathogenesis of a variety of vascular disease
including atherosclerosis, hypertension, coronary artery
disease and it has been shown that oxidative modification
of low density lipoprotein (oxLDL) is key element in
development of atherosclerotic plaques [9]. In psoriasis
there is increased oxidative stress as well as increased
proatherogenic lipids resulting in cardiovascular risk
factors [5]. Potential role of abnormal lipids affecting the
immune system in psoriasis has been studied. In this
regard autoantibodies against oxLDL have been
recognized in psoriasis and are reported to correlate with
disease severity [21]. It has been postulated that
macrophages activated by engulfing LDL immune
complex releases large amounts of tumour necrosis
factor-a (TNF- o) and interleukin-13 (IL- B) causing
inflammation and tissue damage which is common
pathogenesis in both psoriasis and atherosclerosis [22]. In
addition hypertriglyceridemia secondary to increased
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VLDL elevation is associated with procoagulant and
prothrombotic factors in blood and VLDL mediated
platelet adhesion may also play an important role in
atherosclerosis [23]. A number of studies has investigated
the serum lipid abnormalities in psoriasis with conflicting
results showing from normal, low to high values
[2,3,5,24]. Rocha-Pereira P et al. reported increased
serum cholesterol, triglycerides, LDL and VLDL, apo B
and Lp(a) levels and a reduction in HDL levels with a rise
in lipid peroxidation products and reduction in total
antioxidant capacity [5]. Another study by Pietrzak A et
al. demonstrated significant decrease in HDL and
increase in triglyceride levels in male psoriatic patients
where as female psoriatic patients showed additionally
decrease in HDL phospholipid levels [25]. Whereas
Uyanik B.S et al. noted no difference in total cholesterol,
HDL-C, LDL-C and apoA levels between controls and
cases, however Lp(a) and triglyceride levels were
significantly higher with a slight increase in apoB [24].
Piskin S et al. in their study found higher levels of
cholesterol and LDL with no change in other lipid
parameters [26]. Where as in another study by Mallbris L
et al. on 200 psoriatic patients’ abnormalities of lipid
profile was found but only VLDL had statistically
significant increase [27]. M Akhyani et al. reported
significantly higher level in cholesterol, triglycerides and
LDL levels but found no change in HDL levels [3]. A
similar report was given by Zari Javidi et al. [23], and
Priya H.D et al. [28] who also proved TC/HDL ratio to be
significantly higher in psoriasis patients. In another study
by Madhur Gupta et al., dyslipidemia, oxidative stress
and reduction in antioxidant enzymes was demonstrated
[19]. In the present study the serum total cholesterol
levels in psoriasis patients were increased but were not
significantly when compared to controls (p=0.210).
However there was significant increase in triglycerides,
LDL and VLDL levels (p=0.002, p=0.002 and p=0.002
respectively). Also there was highly significant decrease
in HDL levels (p<0.001) in psoriasis patients denoting the
risk changes for cardiovascular events. It is not clear
whether these changes in lipid profile are primary events
resulting in the disease pathogenesis or secondary to
psoriasis or treatment of psoriasis [29]. These changes in
lipid metabolism in psoriasis may be due to alterations in
gastrointestinal system [30]. Whether the dyslipidemia is
primary or secondary event, psoriasis patients are at
increased risk for development of cardiovascular disease.
Vanizor Kural B et al. concluded that psoriasis patients to
be considered as high risk group for atherosclerosis
because of increased oxidative stress, decreased
antioxidant status and susceptibility in lipids and
lipoproteins [2]. The present study echoes similar
findings. However in the present study, majority of the
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cases were of chronic plaque type (84%). A further larger
study with all the different types and freshly diagnosed
cases of psoriasis should be evaluated to establish the
etiopathogenesis of the disease.

Conclusion

Psoriasis patients should be considered as high
risk group for development of cardiovascular disease.
Treatment of Dyslipidemias and supplementation of
dietary antioxidants should be considered in the
management of psoriasis to reduce the morbidity and
mortality from cardiovascular events.

References

1. Pavithra K, Karunakaran, Aparna P, Ragunath S.
Disorders of keratinisation. In: Valia RG, Ameet RV,
editors. IADVL Textbook of Dermatology, vol 1. 3 ed.
Mumbai, Bhalani publishing house, 2008;1021-1056.

2. Vanizor KB, Orem A, Cimsit G, Yandi YE, Calapoglu
M. Evaluation of atherogenic tendency of lipids and
lipoprotein content and their relationships with oxidant
and antioxidant system in patients with psoriasis. Clin
Chim Acta 2003;328(1-2):71-82.

3. Akhyani M, Ehsani AH, Robati RM, Robati AM. The
lipid profile in psoriasis: a controlled study. Journal of
the European Academy of Dermatology and Venerology
2007;21:1330-2.

4. Aldona Pietrzak, Anna Michalak-Stoma, Grazyna
Chodorowska, Jacek Szepietowski C. Lipid disturbances
in psoriasis: An update. Mediators of Inflammation 2010;
2010:Article ID 535612.

5.  Rocha-Pereira P, Santos-Silva A, Rebelo I, Figueiredo A,
Quintanilha A, Teixeira F. Dyslipidemia and oxidative
stress in mild and in severe psoriasis as a risk for
cardiovascular disease. Clin Chim Acta 2001;303(1-
2):33-9.

6. Vineet Relhan, Sunil Gupta K, Surabhi Dayal, Rajesh
Pandey, Harbans Lal. Blood thiols and malondialdehyde
levels in psoriasis. The Journal of Dermatology
2002;29:399- 403.

7. David Bickers R, Mohammed Athar. Oxidative stress in
pathogenesis of skin disease. J Invest Dermatol
2006;126:2565-75.

8. Kiymet Baz, Burak Cimen MY, Aysin Kokturak, Ayca
CordanY, Gulcin Eskandari, Guliz Ikizoglu et al
Oxidant/Antioxidant status in patients with psoriasis.
Yonsei Med J 2003; 44(6):987-90.

9. Tripti Sexena, Agarwal BK, Pawan Kare. Serum
paraoxonase activity and oxidative stress in acute
myocardial infarction patients. Biomedical Research
2011;22(2):215-9.

10. Erum SK. Lipid peroxide in cardiovascular disorder
determined by new colorimetric method. Clin chim. Acta
1978;90:37-43.

11. Griffths CEM, Camp RDR, Barker JNWN. Psoriasis.
Tony B, Stephen B, Neil C, Christopher G, Wiley B.
Rook’s Text Book of Dermatology, vol 1. ed 8™
Singapore, John wiley and sons Itd, 2010;20.1-20.60.

12. Rocha-Pereira P, Santos-Silva A, Rebelo I, Figueiredo A,
Quintanilha A, Teixeira F. The inflammatory response in

Page 330



13.

14.

15.

16.

17.

18.

19.

20.

Aliya Nusrath, Prathibha K., Rajeshwari A.

mild and in J  Dermatol
2004;150:917-28.

Miyachi Y, Niwa Y. Effects of psoriatic sera on the
generation of oxygen intermediates by normal
polymorphonuclear leucocytes. Arch Dematol Res
1983;275(1):23-6.

Turner CP, Toye AM, Jones
superoxide generation. Free
1998;24(3):401-7.

Raynaud F, Evain-Brion D, Gerbaud P, Marciano D,
Gorin I, Liapi C, Anderson WB. Oxidative modulation of
cyclic AMP-dependent protein kinase in human
fibroblast: possible role in psoriasis. Free Radic Biol Med
1997;22(4):623-32.

Vahlquist C, Berne B, Boberg M, Michaélsson G, Vessby
B. The fatty-acid spectrum in plasma and adipose tissue
in  patients with  psoriasis. = Arch  Dermatol
Res.1985;278(2):114-9.

Dipali Kadam P, Adinath Suryakar N, Rajesh Ankush D,
Charushila Kadam Y, Kishor Deshpandey H. Role of
oxidative stress in various stages of psoriasis. Indian
Journal of clinical Biochemistry 2010;25(4):388-92.
Jyothi RS, Govindswamy KS, Gurupadappa K. Journal of
Clinical and Diagnostic Research 2011;5(2):252-3.
Madhur Gupta, Suresh Chari, Milind Borkar, Manju
Chandankhede. Dyslipidemia and oxidative stress in
patients psoriasis. Biomedical Research 2011;22(2):221-
4.

Vivian Sameul T, Krishna Murari. Potential role of
oxidative stress and antioxidant deficiency in
pathogenesis of psoriasis. International Journal of Pharma
and Biosciences 2013;4(3):1039-44.

severe psoriasis. Br

OT. Keratinocyte
Radic Biol Med

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Orem A, Cimsit G, Deger O, Orem C, Vanizor B. The
significance of autoantibodies against oxidatively
modified low-density lipoprotein (LDL) in patients with
psoriasis. Clin Chim Acta 1999;284(1):81-8.

Takeda H, Okubo M, Koga M, Aizawa K. Lipid analysis
of peripheral blood monocytes in psoriatic patients using
Fourier transform infrared microspectroscopy. J
Dermatol 2001;28:303-11.

Zari Javidi, Naser Tayyebi Meibodi, Yalda Nahidi.
Serum lipid abnormalities and psoriasis. Indian journal of
Dermatology 2007;52(2):89-92.

Uyanik BS, Ari Z, Onur E, Gunduz K, Tanulku S,
Durkan K. Serum lipids and apolipoproteins in patients
with psoriasis. Clin Chem Lab Med 2002;40(1):65-8.
Pietrzak A, Lecewicz-Torun B. Activity of serum lipase
[EC 3.1.1.3] and diversity of serum lipid profile in
psoriasis. Med Sci Monit 2002;8(1):CR9-CR13.

Piskin S, Gurkok F, Ekuklu G, Senol M. Serum lipid
levels in psoriasis. Yonsei Med J 2003;44(1): 24-6.
Mallbris L, Granath F, Hamsten A, Stahle M. Psoriasis is
associated with lipid abnormalities at the onset of skin
disease. ] Am Acad Dermatol 2006;54(4):614-21.

Priya Hilda Dsouza, Marta Kuruville. Dyslipidemia in
psoriasis; as a risk for cardiovascular disease.
International Journal of Research in Medical Sciences,
2013;1(2):53-7.

Proksch E. Antilipemic drug-induced skin manifestations.
Hautarzt 1995;46(2):76-80.

Pietrzak A, Lecewicz-Torun B, Kadzeila-Wypyska G.
Changes in digestive system in patients suffering from
psoriasis. Ann Univ Marieae Sklodowska Med
1998;53:187-94.

Copyright © 2014, Statperson Publications, International Journal of Recent Trends in Science And Technology, ISSN 2277-2812 E-ISSN 2249-8109, Volume 9, Issue 3 2014



