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Introduction
Psoriasis is a common chronic, disfiguring, inflammatory and 
proliferative condition of the skin in which both genetic and 
environmental influences have critical role [1]. It is a multifactorial 
disease with phenotypic diversity and genetic heterogeneity [2]. As 
it affects approx 2-3% of global population [3, 4], it poses 
substantial contribution for overall morbidity for human suffering. 
Moreover, although manifested most prominently as a skin 
disorder, this disease is confounded by several systemic 
complications some of which become more lethal than its 
dermatological component. The disease is characterised by T-cell 
mediated hyperproliferation of keratinocytes, angiogenesis with 
vasodilatation  and excess Th-1 and Th-17 mediated inflammatory 
processes based on a complex genetic background [5]. The pro 
inflammatory molecules released during chronic inflammation 
leads  to the presence of one or more disorders co-occuring with 
psorisis, such as atherosclerosis, atherogenesis,  insulin resistance, 
hypertension, obesity, dyslipidaemia, metabolic syndrome and 
Diabetes mellitus type2..Some recent studies also reported higher 
prevalence of insulin resistance in these patients. A well 
established pathway linked atherosclerosis to obesity via 
overproduction of tumor necrosis factor(TNF-a),which also 
contribute to insulin resistance and development of type 2 
diabetes melitus[6,7]. Studies have documented the risk of 
psoriasis to be directly related to the body mass index(BMI) 
reflecting a casual relationshop between obesity and psoriasis[8]. 
On the other hand the chronic inflammatory nature of psoriasis 
and dyslipidaemia have been suggested to be contributing risk 
factors for the development of atherosclerosis, coronary artery 
disease and myocardial infarction resulting in increased 
cardiovascular morbidity[9,10,11]. From these results we 
hypothesized that there is an association of insulin resistance , 
dyslipidaemia and central obesity with the disease process in the 
psoriatic patients. Accordingly, we made an effort to assess the 
association of these parameters with psoriasis in our region 
through evaluating FBG, IR, Lipid profile parameters,BMI and WC 
in them.

2. Materials & methods: 
2.1. Selection of cases and controls:
The present hospital based, cross sectional study was undertaken 
in the Departments of Dermatology & Biochemistry, Burdwan 
Medical College & Hospital, and Burdwan. 40 patients suffering 

from psoriasis (clinically and histopathologically confirmed) 
attending the dermatology Out Patient Department (OPD) with 
age > 15 years, duration of disease < 2 years (to avoid the 
metabolic complications of immunosuppressive therapy),  not 
receiving any systemic treatment were selected as the case group 
by the method of convenience. Age and sex-matched 46 healthy 
persons attending OPD for cosmetic purposes (Melasma, acquired 
and congenital melanocytic nevus, epidermal nevus, and milia) 
were included in the study as control subjects. Patients suffering 
from diseases that cause secondary hyperglycemia and 
dyslipidaemia, such as cushing syndrome, hyperthyroidism, 
corticosteroid therapy etc. and patients also suffering from 
nephrotic syndrome, chronic renal failure, liver disease, connective 
tissue disorder were excluded from study. Obese patients (BMI > 
30kg/m2), patients on medications such as beta blockers, 
thiazides, retinoids, cyclosporine, hypoglycaemic drugs, 
hypolipidaemic drugs, pregnancy and lactating mothers and 
patient having history of smoking and alcoholism were also 
excluded.

2.2. Measurement of study parameters:
Fasting plasma glucose level were measured by standard 
photometric technique following the glucose oxidase peroxidise 
(GOD-POD) method. Serum insulin was assayed by ELISA from 
Accubind (USA). Insulin resistance was calculated by the 
homoeostatic model assessment (HOMA) from the values of 
fasting glucose levels and serum insulin. For this calculation we 
took the help of HOMA calculator. (HOMA Calculator 2.2.2, UK, 
released in December 2007). As HOMA is a steady state model, 
only clinically realistic values that would be seen in a fasting subject 
were used (plasma glucose 63mg/dl to 450mg/dl and Plasma 
insulin 2.79 µIU/ml to 55.76 µIU/ml). Lipid profile parameters level 
were measured by standard photometric technique following the 
Cholesterol oxidase peroxidise method(CHOD-PAP) for CHOL, 
Glycerol 3 phosphate oxidase (GPO) for TG, Direct method for HDL 
and LDL.  All clinically diagnosed cases of psoriasis were confirmed 
by histopathology.

2.3. Data analysis:
The data obtained were analysed for differences between mean 
values of the case and control group.Correlation analysis was done 
to find any association. Statistical analyses were performed with 
the help of SPSS software version 17.0 for Windows 10. For all 
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Objectives: The present study was aimed to assess the relationship between the  pattern of dyslipidaemia and body fat 
deposition with insulin resistance in Psoriatic patients.
Material &methods: Body mass index (BMI) and waist circumference(WC) were measured in 40 psoriaitic patients against 
matched controls. Fasting Blood Glucose (FBG) and Triglyceride(TG),Cholesterol(CHOL), Low density lipoprotein(LDL), Very low 
density lipoprotein(VLDL), and High density lipoprotein(HDL) were measured by spectrophotometry. Insulin resistance was 
assessed by measuring the  HOMA-IR values.
Results: FBG, WC and HDL between this two groups were statistically not significant (p value=0.271, 0.21 and 0.72 respectively). 
On the other hand, BMI, HOMA-IR, TG, CHOL, LDL and VLDL levels were significantly higher in the case group (p < 0.05). Bivariate 
correlation analysis showed HOMA IR to be significantly associated with FBG, BMI, WC, Total CHOL and LDL (but not with VLDL, 
TG and HDL values. 
Conclusion: mainly an increased insulin resistance that is directly related to significantly elevated levels of abdominal obesity and 
LDL cholesterol levels reflects metabolic derangements in psoriatic patients in this region. We suggest regular monitoring of 
psoriatic patients for these parameters to avoid the impending cardiovascular risks in them. 
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statistical analyses, the p value was considered significant at p < 
0.05 for 95% confidence interval.

2.4. Ethical permission: The study protocol strictly adhered to the 
revised Helsinki declaration for human studies and Institutional 
ethical clearance was obtained before the start of the study. 

3. Results:
Table 1: Independent sample t test for different 

parameters in case and control groups

*Difference is significant (p < 0.05) at confidence interval (CI) of 
95%

In the case group serum insulin level and insulin resistance marker 
HOMA-IR were found to be significantly raised than those of 
control group (p <0.001). However, fasting blood glucose level did 
not show any significant difference between the case and control 
groups (p = 0.271).

BMI was significantly higher in psoriatic group than in age- and 
sex-matched control (p=0.049) without any significant increase in 
the WC parameter indicating a definite increase in overall body 
weight without any marked change in abdominal obesity (p = 
0.21). 

Among the Lipid profile parameters , Total CHOL and LDL were 
found to be significantly raised than  those of control group (p 
<0.001).Triglyceride and VLDL were also raised than  in control 
group(p=0.008). However, HDL level did not show any significant  
rise (p=0.63).

Table 2: Correlation of IR with other parameters

The correlation analysis in Table 2 showed the correlation of IR 
with all other parameters. The results revealed that obesity of both 
type i.e. general as well as abdominal fat deposition were 
significantly associated with IR in the psoriatic patients. FBG ,Total 
CHOL and LDL Cholesterol were also associated significantly with 
IR in this group.

Figure:1

4. Discussion
In the present study,we found significantly higher degree of insulin 
resistance along with an increased BMI, Total CHOL, TG , LDL and 
VLDL Cholestereol in the case group (Table 1).On the contrary HDL 
Cholesterol does not differ significantly between case and control 
group. The increasing risks for developing atherosclerosis and 
cardiovascular diseases in psoriasis are attributed to many 
metabolic complications like diabetes mellitus, obesity, and 
dyslipidaemia. The results of our present study signified that these 
metabolic abnormalities in psoriasis may be confounded through 
an increased insulin resistance and abnormal lipid profile. The 
increased insulin resistance in our study group was found 
significantly associated with FBG ,both overall and abdominal 
obesity, Total cholesterol and LDL as evident from correlation 
analysis(Table 2). Our findings are corroborated by several studies 
worldwide that have shown raised serum insulin, HOMA-IR, BMI, 
WC, Total CHOL,TG,LDL and VLDL in psoriatic patients. Studies 
conducted by Boehncke S. et al on psoriasis patients showed signs 
of insulin resistance along with definite correlations between BMI 
and HOMA (P < 0·02)[12].  P. Krishnamoorthy et al reported that 
psoriasis patients had more insulin resistant (HOMA-IR: 3.5 vs 1.4, 
P<0.001) and higher waist circumferences (40 cm vs 35.5 cm, 
P<0.001) than their normal counterparts [13].  Study of 
VaishaliDhat et al. (2016) found that psoriasis patients have raised 
total CHOL, LDL, TG and decreased HDL[14] .Study of Rocha-
Pereira et al (2001) also showed similar type of results[15]. On the 
other hand study of Piskin et al. (2003) have found normal HDL 
and raised all other parameters of lipid profile [16]. The association 
between abdominal fat accumulation and risk of chronic disease, 
including type 2 DM and coronary artery disease has long been 
recognised. Insulin resistance may be a key factor in this link. 
Psoriasis is associated with an inflammatory cytokines [17, 18]. 
These cytokines might play an important role in increasing insulin 
resistance in them. For example, TNF may lead to insulin resistance 
through a variety of pathways such as impairing insulin signalling 
by inhibiting the tyrosine kinase activity of the insulin receptor; by 
activating peroxisome proliferator-activated receptor (PPAR) 
which promotes epidermal proliferation and modulates 
adipogenesis and glucose metabolism; and by suppressing 
adiponectin secretion from adipocytes, which is an important anti-
inflammatory molecule that also functions in regulating insulin 
sensitivity [19-21] . This change in TNF-� level with the duration of 
psoriasis could provide more definitive answer to hyperlidaemia in 
psoriasis patients. Impairment in insulin receptor function results in 
abnormal glucose tolerance, conditions commonly associated 
with obesity and insulin resistant states. Moreover it is also known 
that insulin increases LDL receptor expression [22-24]. Thus Insulin 
resistance is associated with LDL accumulation in blood vessels as a 
result of poor clearance by functionally impaired LDL receptor 
[25,26]. This in turn predisposes to atherosclerosis and 
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Parameters Case 
(N=40)
Mean (SD)

Control 
(N=46)
Mean (SD)

                 
T

P value

FBG (mg/ dl) 90.475
(10.205)

93.782
(16.282)

           -
1.109

              
0.271

Insulin (µIu/ml) 33.523
(16.12)

8.3
(4.08)

10.247 < 0.001*

HOMA-IR 4.14
(1.98)

1.097
(0.577)

9.929 <0.001*

BMI 24.013
(2.572)

22.852
(2.78)

1.999 0.049*

         WC (cm) 86.525
(10.043)

84.13
(7.47)

1.264 0.210

 Cholesterol(mg/
dl)

201.27
(39.81)

164.56
(23.66)

5.275 <0.001*

Triglyceride(mg/
dl)

166.37
(45.87)

144.82
(25.62)

2.734 0.008*

HDL Cholesterol 
(mg/dl)          

42.7
(4.96)

44.47
(3.75)

- 1.88 0.63

LDL Cholesterol  
(mg/dl)         

123.85
(37.25)

91.12
(15.3)

5.45 <0.001*

VLDL 
Cholesterol   
(mg/dl)     

33.27
(9.17)

28.96
(5.12)

2.734 0.008*

Parameters Pearsons  correlation
(r value)

Significance

FBG(mg/dl) 0.921 <0.001*

BMI 0.986 <0.001*

WC 0.978 <0.001*

Cholesterol 0.941 <0.001*

Triglyceride -0.114 0.483

HDL Cholesterol 0.247 0.124

LDL Cholesterol 0.928 <0.001*

VLDL Cholesterol 0.114 0.483
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cardiovascular diseases. Thus insulin resistance and dyslipidaemia 
causes the increased risk of cardiovascular morbidity and 
atherosclerosis in our study population.

Conclusion: The present study provided important insights into 
the association of  insulin resistance , increased body fat 
deposition  and dyslipidaemia in patients of psoriasis that may 
herald an impending risk factor for cardiovascular disease in 
future. It will be therefore prudent to follow-up and monitor 
psoriasis patients for cardiovascular disease and metabolic 
syndrome with its sequelae. Our study also suggested that 
psoriasis is no longer a disease of skin; rather it has far reached 
implications involving some other vital organ systems. An 
appropriate knowledge regarding the biochemical basis of this 
association will help to develop a better understanding of the 
disease process and to make substantial modifications in the 
management and prognosis of psoriasis.  

References:
1. Prieto-Pérez R, Cabaleiro T, Daudén E, Ochoa D, Roman M, Abad-Santos ����

F.Genetics of Psoriasis and Pharmacogenetics of Biological Drugs.Autoimmune Dis. 
2013; Epub ahead of print. DOI: 2013:613086.

2. ����Freilich AR. Tzaraat-�biblical leprosy�. J Am Acad Dermatol. 1982 Jan;6(1):131-4.
3. ����Gelfand JM, Stern RS, Nijsten T. The prevalence of psoriasis in African Americans: 

results from a population-based study. J Am Acad Dermatol. 2005; 52(1): 23-26.4. 
Gelfand JM, Weinstein R, Porter SB, Neimann AL, Berlin JA, Margolis DJ. Prevalence 
and treatment of psoriasis in the United Kingdom: a population-based study. Arch 
Dermatol. 2005;141(12):1537-41.

5. ����Gelfand JM, Troxel A, Lewis JD, et al. The risk of mortality in patients with psoriasis: 
results from a population-based study. Arch Dermatol 2007;143:1493�1498

6. ����Boehncke S, Thaci D, Beschmann H, Ludwig RJ, Ackermann H, Badenhoop K, et al. 
Psoriasis patients show signs of insulin resistance. British Journal of Dermatology. 
2007;157:1249-51.

7. ����Wellen KE, Hotamisligil GS. Inflammation, stress, and diabetes. J Clin Invest. 
2005;115:1111-19.

8. ����Naldi L, Chatenoud L, Linder De. Cigarette smoking, body mass index, and stressful 
life events as risk factor for psoriasis : results from an Italian case control study. J 
Invest Dermatol. 2005;125:61-7.

9. ����Späh F. Inflammation in atherosclerosis and psoriasis: common pathogenic 
mechanisms and the potential for an integrated treatment approach. Br J 
Dermatol. 2008;159 (suppl 2):10-7.

10. ��Brauchli YB, Jick SS, Miret M, Meier CR.Psoriasis and the risk of incident myocardial 
infarction, stroke or transient ischaemic attack: an inception cohort study with a 
nested case-control analysis. Br J Dermatol. 2009;160:1048-56.

11. ��Prodanovich S, Kirsner RS, Kravetz JD . Association of psoriasis with coronary artery, 
cerebrovascular and peripheral vascular diseases and mortality. Arch Dermatol. 
2009;145:700-3. 

12. ��Boehncke S, Thaci D, Besschmann H, Ludwig R, Ackermann H, Badenhoop K, et al. 
Psoriasis patients show signs of insulin resistance. British Journal of Dermatology. 
2007 December;157(6):1249-1251

13. ��Li R, Krishnamoorthy P, Raper A, Baer A, Derohannessions S, Wilcox M, et al. 
Psoriasis is associated with decreased adiponectin levels beyond cardiovascular and 
metabolic risk factors. Endocrine Abstracts. 2012;29:338.

14. ���Dhat V, Murhe S, Sontakke A, Tilak M. A study of dyslipidemia in patients of 
psoriasis.Indian Journal of Basic and Applied Medical Research. 2016 
June;5(3):169-173.

15. ���Rocha-Pereira P, Santos-silva A, Rebelo I, Figueiredo A, Quintanilha A, Texeira F. 
Dyslipidemia and oxidative stress in mild and severe psoriasis as a risk for 
cardiovascular disease. Clinica Chimica Acta 2001;303:33-9.

16. ���Piskin S, Gurkok F, Ekuklu G, Senol M. Serum lipid levels in psoriasis. Yonsei Medical 
Journal.2003;44(1):24-26.

17. ��Sikora-Grabka E, Adamczak M, Wiecek A. Metabolic disorders in patients with 
psoriasis. Przegl Lek. 2011;68(12):1193-8.

18. ��Siegel D, Devaraj S, Mitra A, Raychaudhuri SP, Raychaudhuri SK, Jialal I. 
Inflammation,atherosclerosis, and psoriasis. Clin Rev Allergy Immunol. 2013 
Apr;44(2):194-204. doi: 10.1007/s12016-012-8308-0.

19. ��Gustafson B, Hammarstedt A, Andersson C, Smith U. Inflammed adipose tissue : a 
culprit underlying the metabolic syndrome and atherosclerosis. Arterioscler 
Thromb Vasc Biol. 2007 Nov;27(11):2276-83.

20. ��Wakkee M, Thiol H, Prens Eea. Unfavorable cardiovascular risk profiles in untreated 
and treated psoriasis patients. Atherosclerosis. 2007;190:1-7.

21. ��Romanowska M, al Yacoub N, Seidel H, Donandt S, Garken H, Philip S et al. PPAR 
delta enhances keratinocyte proliferation in psoriasis and induces heparin-binding 
EGF-like growth factor. J Invest Dermatol. 2008;128(1):110-24. 

22. ��Wade DP, Knight BL, Soutar AK. Hormonal regulation of low density lipoprotein 
(LDL) receptor activity in human hepatoma Hep G2 cells. Insulin increases LDL 
receptor activity and diminishes suppression by exogenous LDL. Eur J Biochem 
1988; 174: 213-218.

23. ��Wade DP, Knight BL, Soutar AK.Regulation of low-density-lipoprotein-receptor 
mRNA by insulin in human hepatoma HepG2 cells. Eur J Biochem 1989; 181: 727-
731.

24. ��Ramakrishnan G and Chandra NC. Estradiol regulated insulin dependent 
stimulation of LDL receptor  expression in HepG2 cells. In J of Clin Biochem 2006; 
21: 8-14.

25. ��Duvillard L, Florentin E, Lizard G, et al. Cell surface expression of LDL receptor is 
decreased in type II diabetic patients and is normalised by insulin therapy. Diabetes 
Care 2003;26: 1540-1544.

 26. �Valenta DT, Bulgrien JJ, Banka CL and Curtiss LK. Overexpression of human apoA1 
transgene provide longterm atheroprotection in LDL  receptor-defficient mice. 
Atherosclerosis 2006; 189: 255-263.

www.worldwidejournals.com 33

Volume-7 | Issue-3 | March-2018 | PRINT ISSN No 2250-1991PARIPEX - INDIAN JOURNAL OF RESEARCH


