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Abstract 
Background: Psoriasis is a chronic immune-mediated inflammatory dermatosis increasingly recognized as a 
systemic disease with multiple metabolic comorbidities, including dyslipidemia. Persistent inflammation in 
psoriasis is believed to influence lipid metabolism, thereby increasing cardiovascular risk. However, limited data 
are available correlating clinical severity, histopathological changes, and lipid profile abnormalities, particularly 
in the Indian population. The present study aimed to evaluate the clinico-histopathological spectrum of psoriasis 
and its correlation with lipid profile parameters. 
Methods: This hospital-based cross-sectional observational study was conducted on 156 patients with clinically 
diagnosed psoriasis attending a tertiary care center. Detailed clinical evaluation, including assessment of disease 
severity using the Psoriasis Area and Severity Index (PASI), was performed. Skin biopsies were obtained for 
histopathological examination and graded for severity. Fasting serum lipid profile parameters, including total 
cholesterol, triglycerides, low-density lipoprotein (LDL), and high-density lipoprotein (HDL) cholesterol, were 
analyzed. Associations between clinical severity, histopathological grading, and lipid abnormalities were 
statistically evaluated. 
Results: The mean age of patients was 42.8 ± 13.6 years, with a male predominance. Psoriasis vulgaris was the 
most common clinical type. Based on PASI scoring, 39.7% of patients had mild, 34.6% moderate, and 25.6% 
severe psoriasis. Histopathological examination revealed moderate to severe changes in nearly 70% of cases. 
Dyslipidemia was present in 61.5% of patients. A significant increase in total cholesterol, triglycerides, and LDL 
levels and a decrease in HDL levels were observed with increasing PASI severity (p < 0.05). Dyslipidemia showed 
a strong association with severe histopathological changes (p < 0.001). 
Conclusion: The study demonstrates a significant correlation between clinical severity, histopathological 
involvement, and lipid profile abnormalities in psoriasis. These findings support the concept of psoriasis as a 
systemic inflammatory disease with metabolic implications and highlight the need for routine lipid screening and 
integrated management to reduce cardiovascular risk. 
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Introduction  

Psoriasis is a chronic, immune-mediated 
inflammatory dermatosis characterized by 
erythematous, scaly plaques with a relapsing–
remitting course. It affects approximately 1–3% of 
the global population, with variable prevalence 
across geographic regions and ethnic groups [1]. 
Although traditionally regarded as a skin-limited 
disorder, psoriasis is now well recognized as a 
systemic inflammatory disease with multisystem 
involvement, significantly impacting quality of life 
and long-term morbidity [2]. 

The pathogenesis of psoriasis involves a complex 
interplay between genetic predisposition, 

environmental triggers, and immune dysregulation, 
particularly involving Th1 and Th17 pathways [3]. 
Activated T-cells, dendritic cells, and pro-
inflammatory cytokines such as tumor necrosis 
factor-α (TNF-α), interleukin-17, and interleukin-23 
lead to keratinocyte hyperproliferation and 
abnormal epidermal differentiation, which are 
reflected histopathologically as acanthosis, 
parakeratosis, Munro microabscesses, and 
elongation of rete ridges [4]. 

In recent years, increasing evidence has linked 
psoriasis with several metabolic comorbidities, 
including dyslipidemia, obesity, insulin resistance, 
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hypertension, and cardiovascular disease, 
collectively contributing to an increased risk of 
atherosclerosis and premature cardiovascular events 
[5]. Chronic systemic inflammation is believed to be 
the common pathogenic mechanism linking 
psoriasis and metabolic abnormalities [6]. Pro-
inflammatory cytokines implicated in psoriasis have 
been shown to interfere with lipid metabolism by 
altering hepatic lipid synthesis, increasing lipolysis, 
and promoting oxidative modification of 
lipoproteins [7]. 

Dyslipidemia in patients with psoriasis is commonly 
characterized by elevated total cholesterol, low-
density lipoprotein (LDL), triglycerides, and 
reduced high-density lipoprotein (HDL) levels [8]. 
These lipid abnormalities may occur independent of 
traditional risk factors and have been reported even 
in younger patients and those with mild disease, 
suggesting a direct association with the 
inflammatory burden of psoriasis. The duration and 
severity of psoriasis have also been variably 
associated with the degree of lipid derangement in 
different studies, though findings remain 
inconsistent [9]. 

Histopathological examination remains the gold 
standard for confirming the diagnosis of psoriasis, 
especially in atypical or early cases [10]. Certain 
histological features may reflect disease activity and 
severity, and it has been postulated that more 
pronounced epidermal and dermal inflammatory 
changes could correlate with greater systemic 
inflammation and metabolic disturbances, including 
dyslipidemia [11]. However, data correlating 
clinical severity, histopathological features, and 
lipid profile abnormalities are limited and 
heterogeneous, particularly in the Indian population 
[12]. Given the rising burden of psoriasis and its 
associated metabolic complications, understanding 
the relationship between clinical presentation, 
histopathological characteristics, and lipid profile 
alterations is of significant clinical relevance. Early 
identification of dyslipidemia in psoriatic patients 
may allow timely intervention, reduce 
cardiovascular risk, and support a more holistic 
approach to disease management. Hence, the present 
study aimed to evaluate the clinico-
histopathological spectrum of psoriasis and its 
correlation with lipid profile abnormalities. 

Materials and Methods 

This hospital-based observational cross-sectional 
study was conducted in the Department of 
Dermatology in collaboration with the Department 
of Pathology and the Department of Biochemistry at 
a tertiary care teaching hospital in India. The study 
was carried out over a period of 12 months, from 
June 2023 to May 2024. The objective was to 
evaluate the clinical and histopathological features 

of psoriasis and to assess their correlation with 
serum lipid profile abnormalities. 

Study Population and Sample Size: All 
consecutive patients attending the dermatology 
outpatient department and inpatient services with a 
clinical diagnosis of psoriasis during the study 
period were screened for eligibility. A total of 156 
patients fulfilling the inclusion criteria were enrolled 
using a convenience sampling method. The sample 
size was based on feasibility and patient availability 
during the study period, with reference to previous 
similar hospital-based studies reporting 
dyslipidemia prevalence of approximately 30–50% 
among patients with psoriasis [13]. 

Inclusion and Exclusion Criteria: Patients of 
either sex aged ≥18 years with newly diagnosed or 
previously diagnosed, untreated or treatment-free 
psoriasis (no systemic therapy for at least 4 weeks 
and no topical therapy for at least 2 weeks prior to 
enrollment) were included in the study. Patients with 
clinical features suggestive of psoriasis vulgaris, 
guttate psoriasis, erythrodermic psoriasis, or 
pustular psoriasis were eligible. 

Patients with known disorders affecting lipid 
metabolism such as diabetes mellitus, 
hypothyroidism, nephrotic syndrome, chronic liver 
disease, or established cardiovascular disease were 
excluded. Individuals receiving lipid-lowering 
drugs, systemic corticosteroids, retinoids, 
immunosuppressive therapy, or biologics in the 
preceding three months were also excluded. 
Pregnant and lactating women and patients 
unwilling to give informed consent were not 
included in the study. 

Clinical Evaluation: After obtaining written 
informed consent, detailed demographic data 
including age, sex, duration of disease, family 
history, and associated comorbidities were recorded. 
A thorough dermatological examination was 
performed in all patients. The diagnosis of psoriasis 
was made based on classical clinical features such as 
well-defined erythematous plaques with silvery 
scales and characteristic distribution.   
Disease severity was assessed using the Psoriasis 
Area and Severity Index (PASI) score. Based on 
PASI scores, psoriasis was categorized as mild 
(PASI <10), moderate (PASI 10–20), or severe 
(PASI >20). Nail involvement, scalp involvement, 
and joint symptoms suggestive of psoriatic arthritis 
were also documented. 

Histopathological Examination: A skin biopsy 
was performed in all patients to confirm the 
diagnosis and assess histopathological features. A 4-
mm punch biopsy was taken from an active, 
untreated lesion under local anesthesia, preferably 
from the edge of a well-developed plaque. The 
biopsy specimen was fixed in 10% neutral buffered 
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formalin, processed routinely, and embedded in 
paraffin. 

Sections of 4–5 µm thickness were stained with 
hematoxylin and eosin (H&E) and examined under 
light microscopy by an experienced pathologist who 
was blinded to the clinical and biochemical findings. 
Histopathological parameters evaluated included 
hyperkeratosis, parakeratosis, acanthosis, 
elongation of rete ridges, thinning of suprapapillary 
plates, Munro microabscesses, spongiform pustules 
of Kogoj, dermal inflammatory infiltrate, and dilated 
capillaries. Histological severity was graded as mild, 
moderate, or severe based on the extent and 
prominence of epidermal and dermal changes. 

Lipid Profile Assessment: After an overnight fast 
of at least 10–12 hours, venous blood samples were 
collected under aseptic precautions. Serum was 
separated and analyzed on the same day for lipid 
parameters, including total cholesterol, 
triglycerides, high-density lipoprotein (HDL) 
cholesterol, and low-density lipoprotein (LDL) 
cholesterol, using standard enzymatic methods on an 
automated biochemistry analyzer.  

Very-low-density lipoprotein (VLDL) cholesterol 
was calculated using Friedewald’s formula where 
applicable. Dyslipidemia was defined according to 
standard cut-off values as per national and 
international guidelines, including elevated total 
cholesterol, LDL, triglycerides, and/or reduced HDL 
levels [14]. 

Correlation of clinical, histopathological, and 
biochemical parameters: Clinical severity (PASI 
score), duration of disease, and histopathological 
grading were correlated with individual lipid 
parameters to evaluate the relationship between 
cutaneous disease activity and systemic lipid 
abnormalities. Comparisons were also made 
between different clinical severity groups to assess 
trends in lipid profile alterations. 

Statistical Analysis: Data were entered into 
Microsoft Excel and analyzed using Statistical 

Package for the Social Sciences (SPSS) version 
20.0. Continuous variables were expressed as mean 
± standard deviation, while categorical variables 
were presented as frequencies and percentages. The 
association between categorical variables was 
assessed using the Chi-square test or Fisher’s exact 
test as appropriate.   

Comparisons of mean lipid levels across severity 
groups were performed using Student’s t-test or one-
way analysis of variance (ANOVA). Correlation 
between PASI score, histopathological severity, and 
lipid parameters was analyzed using Pearson’s or 
Spearman’s correlation coefficient. A p-value of 
<0.05 was considered statistically significant. 

Ethical Considerations: The study protocol was 
approved by the Institutional Ethics Committee prior 
to initiation of the study. All procedures were 
conducted in accordance with the Declaration of 
Helsinki, and informed written consent was obtained 
from all participants before enrollment. 

Results 

The study included 156 patients with psoriasis, with 
a mean age of 42.8 ± 13.6 years. The majority of 
patients belonged to the 31–45 year age group 
(37.2%), followed by 46–60 years (28.2%). Males 
constituted 65.4% of the study population, showing 
a male preponderance. The mean duration of disease 
was 6.2 ± 4.9 years, with nearly one-fourth (21.8%) 
having psoriasis for more than 10 years. A positive 
family history was noted in 17.9% of patients. 
Clinically, psoriasis vulgaris was the most common 
type (75.6%), while nail involvement was observed 
in 29.5% of cases. Assessment of disease severity 
using the Psoriasis Area and Severity Index (PASI) 
revealed that 39.7% of patients had mild psoriasis, 
34.6% had moderate disease, and 25.6% had severe 
psoriasis. The overall mean PASI score was 14.6 ± 
6.8, indicating that a substantial proportion of 
patients had moderate to severe disease at 
presentation (Table 1). 

 
Table 1: Baseline demographic and clinical characteristics of psoriasis patients (n = 156) 

Variable Frequency (%) / Mean ± SD 
Age (years) 42.8 ± 13.6 
Age group (years) 

 

18–30 32 (20.5%) 
31–45 58 (37.2%) 
46–60 44 (28.2%) 
>60 22 (14.1%) 
Gender 

 

Male 102 (65.4%) 
Female 54 (34.6%) 
Duration of psoriasis (years) 6.2 ± 4.9 
<5 years 68 (43.6%) 
5–10 years 54 (34.6%) 
>10 years 34 (21.8%) 
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Family history of psoriasis 28 (17.9%) 
Clinical type of psoriasis 

 

Psoriasis vulgaris 118 (75.6%) 
Guttate psoriasis 18 (11.5%) 
Erythrodermic psoriasis 12 (7.7%) 
Pustular psoriasis 8 (5.1%) 
Nail involvement 46 (29.5%) 
PASI severity category 

 

Mild (PASI <10) 62 (39.7%) 
Moderate (PASI 10–20) 54 (34.6%) 
Severe (PASI >20) 40 (25.6%) 
Mean PASI score 14.6 ± 6.8 

 
Histopathological examination demonstrated 
classical features of psoriasis in most cases. 
Hyperkeratosis (94.9%), acanthosis (91.0%), and 
elongation of rete ridges (88.5%) were the most 
frequently observed findings. Parakeratosis was 
present in 87.2% of cases, while Munro 
microabscesses were identified in 61.5%. Dermal 
lymphocytic infiltrate was observed in 83.3%, and 

dilated dermal capillaries in 66.7%, supporting 
active inflammatory pathology. Based on composite 
epidermal and dermal changes, histopathological 
severity was graded as mild in 30.8%, moderate in 
39.7%, and severe in 29.5% of patients. Thus, nearly 
two-thirds of cases demonstrated moderate to severe 
histopathological involvement, reflecting significant 
disease activity (Table 2). 

 
Table 2: Histopathological features and Histopathological severity grading observed in psoriasis patients 

(n = 156) 
Variable Frequency (%) 
Histopathological feature 

 

Hyperkeratosis 148 (94.9%) 
Parakeratosis 136 (87.2%) 
Acanthosis 142 (91.0%) 
Elongation of rete ridges 138 (88.5%) 
Thinning of suprapapillary plates 122 (78.2%) 
Munro microabscesses 96 (61.5%) 
Spongiform pustules of Kogoj 58 (37.2%) 
Dilated dermal capillaries 104 (66.7%) 
Dermal lymphocytic infiltrate 130 (83.3%) 
Histopathological severity 

 

Mild 48 (30.8%) 
Moderate 62 (39.7%) 
Severe 46 (29.5%) 

Severity grading based on extent of epidermal hyperplasia, inflammatory infiltrate, and presence of characteristic 
features. 
 
The mean total cholesterol level was 201.6 ± 38.4 mg/dL, while mean triglyceride and LDL cholesterol levels 
were 168.9 ± 52.7 mg/dL and 129.4 ± 34.6 mg/dL, respectively. Reduced HDL cholesterol levels were noted with 
a mean of 38.6 ± 8.2 mg/dL. Overall, 61.5% of patients had at least one abnormal lipid parameter, indicating a 
high prevalence of dyslipidemia among psoriasis patients (Table 3). 
 

Table 3: Fasting lipid profile parameters in psoriasis patients (n = 156). 
Lipid parameter Mean ± SD Frequency (%) 

Abnormal 
Total cholesterol (mg/ dL) 201.6 ± 38.4 72 (46.2%) 
Triglycerides (mg/ dL) 168.9 ± 52.7 78 (50.0%) 
LDL cholesterol (mg/ dL) 129.4 ± 34.6 74 (47.4%) 
HDL cholesterol (mg/ dL) 38.6 ± 8.2 82 (52.6%) 
VLDL cholesterol (mg/ dL) 33.8 ± 10.5 76 (48.7%) 
Any dyslipidemia — 96 (61.5%) 

Dyslipidemia defined using standard guideline cut-offs.LDL: Low-density lipoprotein; HDL: High-density 
lipoprotein; VLDL: Very-low-density lipoprotein; SD: Standard deviation. 
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A statistically significant worsening of lipid 
parameters was observed with increasing PASI 
severity. Mean total cholesterol, triglycerides, and 
LDL cholesterol levels progressively increased from 
mild to severe psoriasis (p = 0.001, p <0.001, and p 
= 0.003, respectively).  

Conversely, HDL cholesterol levels showed a 
significant decreasing trend with increasing disease 
severity (p <0.001). These findings indicate a strong 
association between clinical severity of psoriasis and 
dyslipidemia (Table 4). 

 
Table 4: Comparison of lipid profile parameters across PASI severity categories 

Lipid parameter Mild (n = 62) Moderate (n = 54) Severe (n = 40) p-value 
Mean ± SD 

Total cholesterol (mg/ dL) 186.4 ± 32.1 204.8 ± 35.6 223.6 ± 41.2 0.001 
Triglycerides (mg/ dL) 148.2 ± 41.6 170.5 ± 48.2 197.8 ± 56.4 <0.001 
LDL cholesterol (mg/ dL) 118.6 ± 29.4 131.9 ± 32.8 145.2 ± 38.6 0.003 
HDL cholesterol (mg/ dL) 41.8 ± 7.6 38.2 ± 7.9 34.1 ± 6.8 <0.001 

PASI: Psoriasis Area and Severity Index. 

Dyslipidemia was present in 37.5% of patients with mild histopathological changes, 61.3% with moderate 
changes, and 87.0% with severe histopathological involvement. This association was statistically highly 
significant (p <0.001), demonstrating a strong correlation between increasing histopathological severity of 
psoriasis and the presence of lipid abnormalities (Table 5). 

Table 6: Association between histopathological severity and dyslipidemia (n = 156) 
Histopathological severity Dyslipidemia present Dyslipidemia Absent p-value 

Frequency (%) 
Mild (n = 48) 18 (37.5%) 30 (62.5%) <0.001 
Moderate (n = 62) 38 (61.3%) 24 (38.7%) 
Severe (n = 46) 40 (87.0%) 6 (13.0%) 

 
Discussion 

The present clinico-histopathological study of 
psoriasis in correlation with lipid profile highlights 
the close interplay between cutaneous disease 
activity, histopathological severity, and systemic 
metabolic abnormalities. Psoriasis in our cohort 
predominantly affected middle-aged adults with a 
male preponderance, a finding consistent with 
several Indian hospital-based studies by Asokan et 
al., and Raghuveer et al., that have reported higher 
male attendance, possibly reflecting healthcare-
seeking behavior rather than true sex predilection 
[15,16]. The predominance of psoriasis vulgaris and 
the substantial proportion of patients with long-
standing disease further underscore the chronic and 
progressive nature of psoriasis in real-world clinical 
settings [17]. 

Clinically, nearly 60% of patients had moderate to 
severe disease based on PASI scores, indicating that 
a large proportion presented with significant disease 
burden. This is comparable to observations by Arora 
et al. and Gosai et al., who reported moderate-to-
severe psoriasis in approximately 45–65% of 
tertiary-care attendees in India [18,19]. Higher PASI 
scores reflect greater inflammatory load, which is 
increasingly recognized as a systemic rather than 
skin-restricted phenomenon [20]. 

Histopathological evaluation in the present study 
demonstrated classical psoriatic features such as 
hyperkeratosis, parakeratosis, acanthosis, 
elongation of rete ridges, and Munro microabscesses 

in the majority of cases. Importantly, nearly 70% of 
patients exhibited moderate to severe 
histopathological involvement, paralleling clinical 
severity. Similar histological patterns have been 
described in prior studies by Kiran et al., and Girisha 
et al., supporting the reliability of histopathological 
grading as a marker of disease activity [21,22]. The 
presence of dense dermal inflammatory infiltrate 
and dilated capillaries reflects persistent cytokine-
mediated inflammation and angiogenesis, both of 
which are central to psoriasis pathogenesis [23]. 

A key finding of this study is the high prevalence of 
dyslipidemia (61.5%) among psoriasis patients. 
Elevated total cholesterol, triglycerides, LDL 
cholesterol, and reduced HDL cholesterol were 
commonly observed. This prevalence aligns with 
Indian studies by Kumari et al., Karne et al., and 
Anupama et al., reporting dyslipidemia rates ranging 
from 40% to 70% in psoriasis [24,25,26]. Chronic 
inflammation in psoriasis is known to alter lipid 
metabolism through cytokines such as TNF-α and 
interleukin-6, which increase hepatic lipid synthesis, 
impair reverse cholesterol transport, and promote 
oxidative modification of LDL particles. These 
mechanisms collectively contribute to an 
atherogenic lipid profile [27]. 

The most clinically relevant observation was the 
significant association between PASI severity and 
lipid abnormalities. As disease severity increased, 
total cholesterol, triglycerides, and LDL cholesterol 
levels rose significantly, while HDL cholesterol 
levels declined. Similar severity-dependent lipid 
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derangements have been reported by Kumari et al., 
and Karne et al., who demonstrated positive 
correlations between PASI scores and atherogenic 
lipid fractions [24,25]. These findings suggest that 
worsening cutaneous inflammation is accompanied 
by escalating systemic metabolic risk, reinforcing 
the concept of psoriasis as a systemic inflammatory 
disorder [27]. 

Furthermore, the study demonstrated a strong 
correlation between histopathological severity and 
dyslipidemia, with nearly 87% of patients with 
severe histological changes exhibiting lipid 
abnormalities. This observation is particularly 
important, as it suggests that microscopic 
inflammatory burden mirrors systemic metabolic 
derangement, even beyond what is apparent 
clinically [28]. While limited studies have explored 
this triad of clinical severity, histopathology, and 
lipid profile together, similar trends have been hinted 
at in smaller cohorts [29,30]. Histopathological 
severity likely reflects cumulative inflammatory 
exposure, which may exert sustained effects on lipid 
metabolism over time [30]. 

Taken together, the findings of this study support the 
growing body of evidence that psoriasis is a 
multisystem inflammatory disease with significant 
metabolic implications [31]. The parallel increase in 
PASI score, histopathological severity, and 
dyslipidemia underscores the need for a holistic 
approach to psoriasis management [32]. Routine 
screening for lipid abnormalities, especially in 
patients with moderate-to-severe disease or marked 
histopathological changes, may help in early 
identification of cardiovascular risk and timely 
intervention [32]. 

These findings underscore the importance of routine 
lipid profile screening in patients with psoriasis, 
particularly those with moderate to severe disease or 
pronounced histopathological involvement. Early 
identification and management of dyslipidemia may 
help reduce long-term cardiovascular risk in this 
population [33]. Dermatologists should adopt a 
multidisciplinary approach, collaborating with 
physicians and cardiologists to ensure 
comprehensive care. Incorporating metabolic risk 
assessment into routine psoriasis management may 
improve overall patient outcomes and reduce 
systemic complications associated with chronic 
inflammation [34]. 

Limitations 

This study has certain limitations that should be 
considered while interpreting the findings. First, the 
cross-sectional design limits the ability to establish 
a temporal or causal relationship between psoriasis 
severity and dyslipidemia. Second, the study was 
conducted at a single tertiary care center, which may 
introduce referral bias and limit the generalizability 
of results to the broader community. Third, a control 

group of non-psoriatic individuals was not included, 
restricting direct comparison of lipid profile 
abnormalities with the general population. Fourth, 
potential confounding factors such as dietary habits, 
physical activity, socioeconomic status, and 
subclinical metabolic disorders were not evaluated 
in detail. Additionally, inflammatory markers and 
cytokine levels were not assessed, which could have 
further strengthened the mechanistic link between 
cutaneous inflammation and lipid derangements. 
Finally, the effect of long-term treatment and its 
impact on lipid profile could not be evaluated due to 
the study design. 

Conclusion  

The present study demonstrates a significant 
association between the clinical and 
histopathological severity of psoriasis and 
abnormalities in lipid profile, reinforcing the 
concept of psoriasis as a systemic inflammatory 
disorder rather than a purely cutaneous disease. The 
progressive worsening of atherogenic lipid 
parameters with increasing PASI scores and 
histopathological severity highlights the close link 
between disease activity and metabolic dysfunction. 
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