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INTRODUCTION
Psoriasis is a chronic, inflammatory, multisystem disease with 
varying clinical phenotypes of which chronic plaque psoriasis is most 
common type. It is influenced by various genetic and environmental 
factors in combination with skin barrier disruption and immune 
dysregulation [1,2]. Psoriasis is globally distributed disease with a 
worldwide prevalence of 2-3%. Its prevalence varies among different 
geographical locations and ethnic groups [3].

Cells and inflammatory markers involved in the pathogenesis 
of psoriasis include T-cells, Antigen-Presenting Cells (APC), 
keratinocytes, Langerhans cells, macrophages, natural killer cells, 
TH1 cytokines and Vascular Endothelial Growth Factor (VEGF). 
Oxidative stress is one of the important factors in the pathogenesis 
of psoriasis [4]. It has been suggested that increased production 
of Reactive Oxygen Species (ROS) may be involved in the 
pathogenesis of the disease. Higher concentration of ROS leads 
to the development of oxidative stress which has detrimental 
effects on various cells and organelles made up of lipids, proteins 
and nucleic acids by biochemical processes like lipid peroxidation, 
breakdown of DNA strands, proteolysis etc., [4,5].

The SA are cytoprotectors found widely distributed in mammalian 
tissue and bacteria. SA is an acetylated derivative of neuramic acid 
which occurs as a terminal part of glycoconjugates (glycoproteins, 
glycolipids) and carbohydrate chains. Free levels of SA form a very 
small proportion of SA levels. It has been reported as a marker 
for acute phase response; increased SA concentration has been 
observed in myocardial infarction, diabetes, tumour’s, psoriasis, 
and alcoholism. Serum SA levels are found to be elevated during 
inflammation due to increased levels of richly sialylated acute phase- 
glycoprotein which serves as a marker of inflammation [5,6].

A study on serum SA in inactive and primary rheumatoid arthritis 
hypothesised that primary osteoarthritis may be an inflammatory 
disease and it was found that their levels were increased in patients 
with arthritis [6]. In serum/plasma, the normal range of Total Sialic 
Acid (TSA) levels is 1.58-2.22 mmol/L, the free form of SA only 
amount to 0.5-3 mmol/L, and the Lipid bound Sialic Acid (LSA) 
forms 10-50 mmol/L [7]. A study was done on free serum SA also 
concluded that it can be a useful marker of inflammation in psoriasis 
[8]. Recent data revealed the role of raised serum levels of free SA in 
inflammatory diseases like rheumatoid arthritis, psoriasis, systemic 
lupus erythematosus, and inflammatory bowel disease [9]. Psoriasis 
is a chronic inflammatory disease. Rajappa M et al., reported a 
significant increase in SA in psoriasis patients and SA levels were 
positively correlated with disease activity [10]. SA is a more stable 
inflammatory marker with less intraindividual variability providing a 
more accurate reflection of an individual’s inflammatory status [11].

The present study aimed to evaluate the usefulness of the 
determination of serum levels of SA assessment of disease activity 
and severity, and for prediction of the outcome of a therapeutic 
intervention for psoriasis.

MATERIALS AND METHODS
This case-control study was conducted in the Outpatient Department 
of Dermatology, Venereology, and Leprosy in the Yenepoya Medical 
College and Hospital, Mangalore, Karnataka, India from October 
2012 to May 2014.The study was conducted after approval from 
the Institutional Ethical Committee (IEC) dated 9/01/2013, and also 
after obtaining consent from all the participants.

The study was conducted among all the patients diagnosed to have 
psoriasis above the age of 18 years who attended OPD during the 
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ABSTRACT
Introduction: Psoriasis is a chronic inflammatory disease distributed 
worldwide with varying prevalence among different geographical 
areas and ethnic groups. It has been recently found that oxidative 
stress is one of the important factors in the pathogenesis of 
psoriasis. The varied effects of oxidative stress include changes 
in cellular uptake, altered enzymatic activity of proteins, increased 
predisposition to aggregation and proteolysis, which subsequently 
alter their immunogenicity. Sialic Acid (SA) is an acetylated derivative 
of neuramic acid. It is a marker for acute phase inflammatory 
response, with increased levels observed in inflammatory diseases.

Aim: To estimate the levels of SA in psoriasis patients and to 
correlate with the severity of the disease.

Materials and Methods: This case-control study was conducted 
among 50 patients, diagnosed with psoriasis, and 50 age and 
sex-matched subjects without psoriasis. General, systemic and 
dermatological examination was carried out. The severity of 

psoriasis was assessed according to Psoriasis Area Severity Index 
(PASI). The serum was treated with ethanol and centrifugation 
to precipitate proteins. The SA of both the precipitate and 
supernatant was estimated based on the reaction of SA with 
the ninhydrin reagent. Calculation of sialic acid was done by 
the formula: OD of test/OD of standard×concentration of the 
standard. To establish a correlation student’s t-test was used. 

Results: There were 39 males and 11 females in each case and 
control group. The mean±SD age of cases and controls was 
44.04±10.9 years and 44.10±9.996, respectively. The mean PASI 
value was 23.1666±18.47. Mean SA in cases and controls were 
35.792±2.124 and 28.556±3.854 (p-values <0.001). A positive 
correlation was observed between the free SA and psoriasis 
severity (p-value <0.001, r=0.460).

Conclusion: Higher levels of free serum SA were significantly 
associated with more severe forms of psoriasis.
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study period. Age and sex-matched subjects like patient bystanders 
and people without psoriasis coming for routine health check-up 
willing to participate in the study were considered as controls and 
included in the study. The study included 50 cases and 50 age and 
sex-matched controls.

inclusion criteria:

•	 Patients	 above	 the	 age	 of	 18	 years	 attending	 the	 OPD	 of	
Dermatology with a clinical diagnosis of psoriasis having 
erythematous scaly plaques, showing positive Auspitz sign 
(both new and old) were included in the study.

•	 Age	and	sex-matched	subjects	without	psoriasis	and	willing	to	
participate in the study were recruited controls.

exclusion criteria:

•	 Patients	 with	 acute	 febrile	 illness,	 active	 systemic	 diseases,	
or events such as arthritis, hepatic disease, renal disease, 
malignancy, and pregnancy.

•	 Patients	on	systemic	therapy	or	phototherapy	for	psoriasis	for	
the past month.

•	 Participants	 who	 refused	 to	 participate	 in	 the	 study	 were	
excluded.

Clinical Methods
Clinical examination including general, systemic and dermatological 
examination was carried out. The severity of psoriasis was assessed 
according to PASI. The PASI is a useful tool for monitoring the 
response of psoriasis to any therapeutic regimen. A score can vary 
between 0-72. Body surface area was measured using the ‘rule 
of 9’ [12]

The study estimated free serum sialic acid among cases and 
control. To estimate the serum SA, the method proposed by Yao K 
et al., was used [13]. In this method, precipitation of proteins was 
obtained by treatment of serum with ethanol. The estimation of SA 
of both the precipitate and supernatant was estimated based on 
the reaction of SA with ninhydrin reagent. This was compared with 
N-acetyl neuraminic acid standards ranging from 20-100 mg/mL. 
SA concentration obtained from the precipitate was protein-bound 
SA and that obtained from the supernatant was free SA which was 
read at 470 nm by spectrophotometer.

Reagents used were:

a) 95% ethanol

b) Sialic acid standard (10 mg/100 mL distilled water) 

c) Ninhydrin reagent: Mix 6 mL acetic acid, 4 mL of concentrated 
hydrochloric acid, and 250 mg ninhydrin, vortex for 20-30 minutes

d) Glacial acetic acid

e) 0.1 N sodium hydroxide

Study Procedure
A 100 µL of serum were precipitated using 5 mL ethanol and 
centrifuged at 5000 rpm for 5 minutes. A precipitate was formed and 
the precipitate was dissolved in 1 mL of 0.1 N sodium hydroxide. 
In the standard test tube, 100 L of a SA standard of which 1 mL of 
glacial acetic acid and 1 mL of ninhydrin reagent was added to all 
the test tube and kept in a boiling water bath for 10 minutes and 
cooled under tap water and absorbance was taken at 470 nm in a 
spectrophotometer against blank set at zero.

Calculation of SA was done by the formula: OD of test/OD of 
standard×concentration of the standard [14].

STATISTICAL ANALYSIS
Software Statistical Package for the Social Sciences (SPSS) version 
17.0 was used to perform statistical analysis. Statistical significance 
was evaluated between cases and controls using Student’s unpaired 
t-test and Pearson’s correlation coefficeient. SA levels were correlated 

with PASI, using Pearson’s correlation coefficient. All values were 
expressed as Mean±Standard Deviation (SD). The level of significance 
was set at 5%.

RESULTS
The current study included 50 cases and control with a mean±SD 
age of cases and controls was 44.04±10.9 years and 44.10±9.996, 
respectively. Demographic characteristics are shown in [Table/Fig-1].

DISCUSSION
Psoriasis is a chronic inflammatory disease characterised clinically 
by erythematous scaly plaques with induration predominantly 
involving the scalp, extensors of the upper limbs, lower limbs, and 
lumbosacral region. In addition to keratinocytes, dendritic cells, and 
T-cells which are the three main cells involved in the pathogenesis 
of psoriasis, other cells such as Natural killer (NK) cells, NK-T cells, 
and neutrophils also play a role. Psoriasis lesions contain increased 
numbers of T cells of different subsets cells that produce Interleukins 
(IL)IL-17 and IL-23 indicating a Th 17 response. Th1 cell polarisation 
is also seen with a production of Interferon-γ and Tumour necrosing 
factor -α was recently described to play an important role in 

Demographic details cases (n=50) controls (n=50)
p-

value
Z-

score

Age (mean±SD) years 44.040±10.928 44.100±9.996 0.977 -

Male, n (%) 39 (78) 39 (78) 1 -

Female, n (%) 11 (22) 11 (22) 1 -

Disease details

Duration of psoriasis 
(mean±SD) years

5.8750±5.478 - - -

<6 months n (%) 5 (10) - -

6 months-1-year n (%) 5 (10) - -

More than 1-year n (%) 40 (80) - -

Psoriasis area Severity index (PaSi) 

Mild 2 (4) - -

Moderate 11 (22) - -

Severe 37 (74) - - 

Mean serum free SA 35.792±2.124 28.556±3.854 <0.001 11.623

[Table/Fig-1]: Demographic details and correlation between sialic acid levels of 
cases and controls.

The mean PASI was 23.16. There was a positive correlation between 
serum sialic acid values in cases with the PASI score. The p-value 
was <0.001 and the coefficient of correlation was 0.460 [Table/Fig-2,3].

variables values (mean±SD)

PASI 23.1666±18.471

Free Serum SA 35.792±2.124

[Table/Fig-2]: Mean PASI and free serum sialic acid levels.

[Table/Fig-3]: Correlation between the PASI score and sialic acid.
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maintaining chronic inflammation [15,16]. Psoriasis patients have 
increased levels of inflammatory markers, ROS, a compromised 
function of the antioxidant system, and lipid peroxidation. This 
suggests a link between psoriasis, inflammation, and oxidative 
damage [17]. In the present study, levels of free SA were found to 
be elevated, which may be a result of inflammation.

The present study observed a significant increase in the free SA 
levels in patients with psoriasis compared to controls. Significant 
increase in free serum SA levels parallels oxidative stress in 
psoriasis patients. These findings were consistent with an Indian 
study by Rajappa M et al., which found TSA levels (181.44±67.60 
vs 33.09±7.72, p-value <0.0001) and protein-bound sialic acid 
(PBSA) (56.06±17.96 vs 13.10±2.77 p-value <0.0001) higher in 
psoriasis patients. In their study, patients with arthritis were included 
and Serum TSA and PBSA levels were also assayed by modified 
Aminoff’s method. while in the present study, patients with arthritis 
were excluded and free serum SA measured by a method proposed 
by Yao K et al., They demonstrated that there was a significant 
association of oxidative stress and inflammation with psoriasis and 
therapy with Methotrexate significantly reduces inflammatory and 
oxidative stress parameters [10,13].

The findings of the present study are also consistent with a study by 
Shenoy C et al., in which Lipid-Bound Sialic Acid (LBSA) levels were 
measured. This is a more accurate measure since only small amount 
of SA is found free in the blood and it is usually bound to glycoproteins, 
glycolipids, oligosaccharides, and polysaccharides [18] .

There was a significant correlation between the free serum SA 
levels with the PASI scoring found in this study with the p-value of 
0.001 and the coefficient of correlation was 0.460. Shenoy C et al., 
reported a non significant negative correlation between LBSA levels 
and PASI (r=-0.1533, p-value=0.464). This was probably because 
they studied LBSA, which acts not only as marker of inflammation 
but also as free radical scavenger [18]. The present study suggests 
the potential utility of serum free SA as a biomarker of multiple 
parameters like hyperproliferation, inflammation, and oxidative stress 
in psoriasis. Oxidative stress can be used as a biomarker for the 
assessment of the severity and therapeutic response in psoriasis. 
One of the pivotal factors in cardiovascular morbidity is oxidative 
stress. It is hypothesised that oxidative stress and systemic 
inflammation occurring in psoriasis could serve as a missing link in 
the causal relationship between psoriasis and co-morbidities, thus 
warranting early intervention measures.

Limitation(s)
The LBSA value was not measured which is more accurate.

CONCLUSION(S)
The role of oxidative stress and its implication as a biomarker for 
assessing disease severity and treatment response in psoriasis has 

been previously studied. This present study is, nevertheless, an 
important addition to support the role of free serum SA as a marker 
of inflammation in psoriasis. The severity of psoriasis as estimated 
by PASI scoring was associated with higher levels of free serum SA. 
There is a scope for future research in this field with a larger sample 
size to develop concrete evidence regarding the role of SA. This 
may translate into a potential target for pharmacotherapeutics in 
this ever-evolving field of psoriasis.
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