
Frontiers in Health Informatics 
ISSN-Online: 2676-7104 

2023; Vol 12 

www.healthinformaticsjournal.com 

Open Access 

648 

 

 

Serum Vitamin D Levels and Psoriasis Severity: A Cross-Sectional Study from a 
Combined Medicine–Dermatology Clinic 

 

1Dr. Vipul Thomas, 2Dr. T . Chakravarthy 
1Assistant professor, Department of dermatology, Indra medical college and hospitals, pandur, 

thiruvallur. 
2Assistant Professor, Department of General Medicine, Shit sathya Sai medical college and 

research institute, Ammapetai, Chengalpattu. 
Corresponding author 
Dr. T . Chakravarthy 

Assistant Professor, Department of General Medicine, Shit sathya Sai medical college and 
research institute, Ammapetai, Chengalpattu. 

 
Cite this paper as: Dr. Vipul Thomas, Dr. T . Chakravarthy, (2023 Serum Vitamin D Levels and Psoriasis 

Severity: A Cross-Sectional Study from a Combined Medicine–Dermatology Clinic Frontiers in Health 
Informatics, Vol.12(2023), 648-659 

 
Abstract 
Background: Psoriasis is a chronic inflammatory skin disease associated with several systemic 
comorbidities including metabolic syndrome, cardiovascular disease, and vitamin D deficiency. 
The relationship between serum vitamin D levels and psoriasis severity remains incompletely 
defined. 
Methods: A cross-sectional study was conducted on 120 adult patients with chronic plaque 
psoriasis attending a combined medicine–dermatology clinic between January and March 2023. 
Psoriasis severity was assessed using the Psoriasis Area and Severity Index (PASI) and body 
surface area (BSA) involvement. Serum 25-hydroxyvitamin D [25(OH)D] levels were measured 
using electrochemiluminescence immunoassay. Metabolic parameters including fasting blood 
glucose, lipid profile, and blood pressure were also recorded. 
Results: Vitamin D deficiency (<20 ng/mL) was present in 68 patients (56.7%), insufficiency 
(20–29 ng/mL) in 35 patients (29.2%), and sufficiency (≥30 ng/mL) in 17 patients (14.2%). Mean 
serum 25(OH)D level was 22.4 ng/mL (SD 9.6). A significant inverse correlation was observed 
between serum vitamin D levels and PASI score (Spearman's r = -0.52, p<0.001) and BSA (r = -
0.48, p<0.001). Patients with severe psoriasis (PASI >15) had significantly lower mean vitamin 
D levels (14.2 ng/mL) compared to moderate (21.6 ng/mL) and mild (28.4 ng/mL) disease 
(p<0.001). Vitamin D deficiency was also associated with higher prevalence of metabolic 
syndrome (52.9% vs 21.6%, p<0.001). 
Conclusions: Vitamin D deficiency is highly prevalent in patients with psoriasis and correlates 
with disease severity. Routine screening for vitamin D deficiency and appropriate 
supplementation should be considered in psoriasis management, particularly in patients with 
moderate-to-severe disease. 
Keywords: Psoriasis; vitamin D deficiency; PASI; metabolic syndrome; dermatology; internal 
medicine 
 
Introduction  
Psoriasis is a chronic, immune-mediated inflammatory skin disease affecting approximately 2–
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3% of the global population [1]. It presents most commonly as chronic plaque psoriasis, 
characterised by well-demarcated, erythematous, scaly plaques typically involving the extensor 
surfaces, scalp, and lumbosacral area. Beyond its cutaneous manifestations, psoriasis is 
increasingly recognised as a systemic inflammatory disorder associated with numerous 
comorbidities including psoriatic arthritis, metabolic syndrome, cardiovascular disease, 
depression, and inflammatory bowel disease [2]. 
The recognition of psoriasis as a systemic disease has important implications for clinical practice. 
Patients with moderate-to-severe psoriasis have a 15–20% higher risk of myocardial infarction 
and a 30% higher risk of stroke compared to the general population [3]. Metabolic syndrome—
defined by the presence of central obesity, hypertension, dyslipidaemia, and insulin resistance—
occurs in 30–40% of psoriasis patients, approximately twice the rate in the general population 
[4]. These associations have led to the concept of "psoriatic march," whereby chronic systemic 
inflammation drives the development of metabolic and cardiovascular complications over time. 
Vitamin D is a fat-soluble vitamin with well-established roles in calcium homeostasis and bone 
metabolism. However, vitamin D also possesses important immunomodulatory properties. 
Vitamin D receptors are expressed on multiple immune cell types including T lymphocytes, 
dendritic cells, and macrophages [5]. Vitamin D inhibits the production of pro-inflammatory 
cytokines including interleukin-17 (IL-17), interleukin-23 (IL-23), and tumour necrosis factor-
alpha (TNF-α)—the same cytokines targeted by modern biologic therapies for psoriasis [6]. 
Several lines of evidence suggest a link between vitamin D and psoriasis. First, topical vitamin 
D analogues (calcipotriol, calcitriol) are established treatments for mild-to-moderate psoriasis, 
with efficacy comparable to topical corticosteroids [7]. Second, ultraviolet B (UVB) 
phototherapy, an effective treatment for widespread psoriasis, works partly by inducing 
cutaneous vitamin D synthesis. Third, epidemiological studies have reported high rates of vitamin 
D deficiency in psoriasis patients, ranging from 40% to 80% depending on geographic location 
and season [8]. 
However, the relationship between vitamin D status and psoriasis severity remains controversial. 
Some studies have reported an inverse correlation between serum vitamin D levels and Psoriasis 
Area and Severity Index (PASI) scores [9], while others have found no significant association 
[10]. Most prior studies were limited by small sample sizes, single-centre designs, failure to 
control for seasonal variation, and lack of comprehensive metabolic assessment. 
This study was conducted in early 2023 to address these limitations. The specific aims were to: 
(1) determine the prevalence of vitamin D deficiency in a well-characterised cohort of psoriasis 
patients attending a combined medicine–dermatology clinic; (2) examine the correlation between 
serum vitamin D levels and psoriasis severity measured by PASI and body surface area (BSA); 
and (3) explore the association between vitamin D status and metabolic syndrome parameters. 
 
Objectives 
Primary objective: To determine the prevalence of vitamin D deficiency (serum 25(OH)D <20 
ng/mL) in adult patients with chronic plaque psoriasis. 
Secondary objectives: 

1. To examine the correlation between serum vitamin D levels and psoriasis severity (PASI 
score and BSA) 

2. To compare vitamin D levels across mild, moderate, and severe psoriasis categories 
3. To assess the association between vitamin D deficiency and metabolic syndrome 
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4. To identify clinical and demographic factors associated with vitamin D deficiency in 
psoriasis patients 

 
Materials and Methods 
Study Design and Setting 
This was a cross-sectional, observational study conducted at a combined medicine–dermatology 
clinic at a tertiary care university hospital between January 1, 2023, and March 31, 2023. The 
combined clinic was staffed by both a dermatologist and an internist (endocrinologist) seeing 
patients jointly, allowing simultaneous assessment of skin disease and systemic comorbidities. 
The study was approved by the institutional review board (IRB #2022-189). All participants 
provided written informed consent. The study followed STROBE (Strengthening the Reporting 
of Observational Studies in Epidemiology) guidelines. 
Patient Population 
Consecutive adult patients with a confirmed diagnosis of chronic plaque psoriasis attending the 
combined clinic were screened for eligibility. 
Inclusion criteria: 

• Age ≥18 years 
• Diagnosis of chronic plaque psoriasis for at least 6 months 
• No change in psoriasis therapy (topical, phototherapy, systemic, or biologic) in the 

preceding 3 months 
• Willing to undergo venepuncture for vitamin D and metabolic testing 

Exclusion criteria: 
• Other forms of psoriasis (guttate, pustular, erythrodermic) as the dominant phenotype 
• Current or recent (within 3 months) vitamin D supplementation >400 IU/day 
• Chronic kidney disease (eGFR <45 mL/min/1.73m²) or liver cirrhosis (affecting vitamin 

D metabolism) 
• Malabsorption syndromes (coeliac disease, inflammatory bowel disease, bariatric 

surgery) 
• Pregnancy or breastfeeding 
• Active malignancy 
• Use of drugs affecting vitamin D metabolism (anticonvulsants, glucocorticoids >7.5 

mg/day prednisolone equivalent) 
A total of 142 patients were screened. Twelve patients were excluded for recent vitamin D 
supplementation (n=5), malabsorption (n=3), change in psoriasis therapy (n=2), chronic kidney 
disease (n=1), and pregnancy (n=1). Ten patients declined to participate. The final cohort 
comprised 120 patients. 
Psoriasis Severity Assessment 
All patients underwent standardised psoriasis severity assessment performed by a single board-
certified dermatologist (15 years of experience) who was blinded to vitamin D results. 
Psoriasis Area and Severity Index (PASI): The PASI score combines assessment of erythema, 
induration, and scaling (each scored 0–4) with the percentage of body surface area involved (0–
6) across four anatomical regions: head and neck, upper extremities, trunk, and lower extremities. 
The final score ranges from 0 to 72, with higher scores indicating more severe disease. PASI was 
categorised as: mild (<10), moderate (10–20), and severe (>20) [11]. 
Body Surface Area (BSA): The percentage of involved skin was estimated using the rule of 
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palms (patient's palm = 1% BSA). BSA was categorised as: mild (<5%), moderate (5–10%), and 
severe (>10%). 
Physician Global Assessment (PGA): A 5-point scale (0 = clear, 1 = almost clear, 2 = mild, 3 
= moderate, 4 = severe, 5 = very severe) was also recorded for descriptive purposes. 
Laboratory Measurements 
Venous blood samples were collected in the morning (8:00–10:00 AM) after an overnight fast of 
at least 8 hours. All samples were processed within 2 hours of collection. 
Serum 25-hydroxyvitamin D [25(OH)D]: Measured using electrochemiluminescence 
immunoassay (Elecsys Vitamin D total II, Roche Diagnostics, Basel, Switzerland). The assay 
measures both 25(OH)D2 and 25(OH)D3. Intra-assay coefficient of variation was 4.2%; inter-
assay coefficient of variation was 6.8%. Vitamin D status was defined according to the Endocrine 
Society clinical practice guidelines [12]: 

• Deficiency: <20 ng/mL (<50 nmol/L) 
• Insufficiency: 20–29 ng/mL (50–75 nmol/L) 
• Sufficiency: ≥30 ng/mL (≥75 nmol/L) 

Metabolic parameters: 
• Fasting plasma glucose (hexokinase method) 
• Lipid profile: total cholesterol, triglycerides, HDL cholesterol, LDL cholesterol 

(enzymatic methods) 
• High-sensitivity C-reactive protein (hs-CRP, immunoturbidimetric method) 

Additional laboratory tests: Serum calcium, albumin, parathyroid hormone (PTH), and 
creatinine were measured to assess for secondary hyperparathyroidism or renal dysfunction. 
Metabolic Syndrome Definition 
Metabolic syndrome was defined according to the harmonised International Diabetes Federation 
(IDF) and American Heart Association (AHA) criteria [13]. Patients met the diagnosis if they 
had three or more of the following five criteria: 

1. Waist circumference: ≥102 cm (men) or ≥88 cm (women) (ethnicity-adjusted for Asian 
patients: ≥90 cm men, ≥80 cm women) 

2. Triglycerides: ≥150 mg/dL (1.7 mmol/L) or on lipid-lowering medication 
3. HDL cholesterol: <40 mg/dL (1.0 mmol/L) in men or <50 mg/dL (1.3 mmol/L) in 

women 
4. Blood pressure: ≥130/85 mmHg or on antihypertensive medication 
5. Fasting glucose: ≥100 mg/dL (5.6 mmol/L) or on glucose-lowering medication 

Clinical and Demographic Data 
The following data were collected from medical records and patient interview: 

• Age, sex, race/ethnicity 
• Duration of psoriasis (years) 
• Body mass index (BMI, kg/m²) 
• Smoking status (current, former, never) 
• Alcohol intake (units per week) 
• Prior and current psoriasis treatments (topical, phototherapy, conventional systemic, 

biologic) 
• Presence of psoriatic arthritis (diagnosed by rheumatologist) 
• History of cardiovascular disease, hypertension, diabetes, dyslipidaemia 
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• Season of blood draw (winter, spring) – all samples collected January–March 
(winter/early spring in northern hemisphere) 

Statistical Analysis 
Sample size calculation: Based on a predicted vitamin D deficiency prevalence of 60% in 
psoriasis patients, with 95% confidence interval width of ±10%, a minimum of 92 patients was 
required. We recruited 120 to allow for subgroup analyses. 
Statistical methods: 

• Continuous variables were tested for normality using Shapiro-Wilk test. Normally 
distributed data reported as mean (SD); non-normally distributed as median (IQR). 

• Comparison of vitamin D levels across PASI severity categories used one-way ANOVA 
(normally distributed) or Kruskal-Wallis test (non-normal). 

• Correlation between vitamin D and PASI/BSA used Spearman's rank correlation (non-
parametric). 

• Comparison of proportions (metabolic syndrome by vitamin D status) used chi-square 
test or Fisher's exact test. 

• Multivariate logistic regression was performed to identify independent predictors of 
vitamin D deficiency (potential confounders: age, sex, BMI, season, psoriasis duration, 
biologic use). 

• A p-value <0.05 was considered statistically significant. No adjustment for multiple 
comparisons was applied for primary outcome; secondary outcomes were interpreted with 
caution. 

All analyses were performed using SPSS version 22.0 (IBM Corp., Armonk, NY). 
 
Results 
Patient Characteristics 
Table 1 presents the baseline characteristics of the 120 study participants. 
Table 1. Baseline Patient Characteristics (N=120) 
Characteristic Value 
Age, years (mean ± SD) 48.6 ± 14.2 
Sex, male (%) 68 (56.7) 
Body mass index, kg/m² (mean ± SD) 29.4 ± 5.8 
Overweight (BMI 25–29.9) 42 (35.0) 
Obese (BMI ≥30) 48 (40.0) 
Psoriasis duration, years (median, IQR) 12 (6–21) 
Psoriatic arthritis (%) 34 (28.3) 
Smoking (current/former) 51 (42.5) 
Treatment history 

 

Topical only 48 (40.0) 
Phototherapy (ever) 35 (29.2) 
Conventional systemic (methotrexate, acitretin, cyclosporine) 42 (35.0) 
Biologic (anti-TNF, anti-IL17, anti-IL23) 28 (23.3) 
Comorbidities 

 

Hypertension 46 (38.3) 
Type 2 diabetes mellitus 24 (20.0) 
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Dyslipidaemia 52 (43.3) 
History of cardiovascular disease 12 (10.0) 

Psoriasis Severity Distribution 
Table 2. Psoriasis Severity by PASI and BSA 
Severity Category PASI n (%) BSA n (%) 
Mild <10 52 (43.3) <5% 58 (48.3) 
Moderate 10–20 44 (36.7) 5–10% 42 (35.0) 
Severe >20 24 (20.0) >10% 20 (16.7) 

Median PASI score was 11.2 (IQR 5.8–18.4). Median BSA was 6% (IQR 3–12%). 
Vitamin D Status 
Table 3. Vitamin D Status in Psoriasis Patients 
Vitamin D Status 25(OH)D Level n (%) Mean 25(OH)D (ng/mL) 
Deficiency <20 ng/mL 68 (56.7) 14.2 ± 3.6 
Insufficiency 20–29 ng/mL 35 (29.2) 24.1 ± 2.8 
Sufficiency ≥30 ng/mL 17 (14.2) 36.8 ± 6.2 

Overall mean serum 25(OH)D level was 22.4 ng/mL (SD 9.6, range 6.2–52.8 ng/mL). Severe 
vitamin D deficiency (<12 ng/mL) was present in 22 patients (18.3%). 

 
Vitamin D and Psoriasis Severity 
Table 4. Mean Vitamin D Levels by Psoriasis Severity (PASI) 
Severity n Mean 25(OH)D (ng/mL) 95% CI 
Mild (PASI <10) 52 28.4 ± 8.2 26.1–30.7 
Moderate (PASI 10–20) 44 21.6 ± 7.4 19.4–23.8 
Severe (PASI >20) 24 14.2 ± 5.1* 12.0–16.4 

*Note: *p < 0.001 compared to mild and moderate groups. One-way ANOVA with post-hoc 
Bonferroni: severe vs moderate p<0.001, severe vs mild p<0.001, moderate vs mild p=0.002.* 
Patients with severe psoriasis had mean vitamin D levels approximately half those of patients 
with mild disease (14.2 vs 28.4 ng/mL). This difference remained significant after adjusting for 
age, sex, BMI, and season (adjusted mean difference 12.8 ng/mL, 95% CI: 8.9–16.7 ng/mL). 
Correlation analysis: Serum vitamin D level showed a moderate, statistically significant inverse 
correlation with PASI score (Spearman's r = -0.52, 95% CI: -0.36 to -0.65, p<0.001). The 
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correlation with BSA was similar (Spearman's r = -0.48, 95% CI: -0.32 to -0.61, p<0.001). 

 
Vitamin D Deficiency Risk Factors 
Table 5. Risk Factors for Vitamin D Deficiency (Univariate and Multivariate Analysis) 
Variable Univariate OR (95% 

CI) 
Multivariate OR (95% 
CI) 

p-
value 

Age <50 years 2.4 (1.1–5.2) 2.1 (0.9–4.9) 0.08 
Female sex 1.8 (0.8–4.0) 2.2 (0.9–5.3) 0.07 
BMI ≥30 (obese) 3.6 (1.6–8.1) 3.2 (1.4–7.5) 0.006 
PASI >15 6.2 (2.7–14.3) 5.4 (2.2–13.2) <0.001 
Winter season (Jan–Feb vs 
Mar) 

1.9 (0.9–4.1) 1.4 (0.6–3.3) 0.41 

Biologic therapy 0.6 (0.3–1.4) 0.8 (0.3–2.0) 0.62 
Obese patients (BMI ≥30) were three times more likely to have vitamin D deficiency compared 
to non-obese patients. Severe psoriasis (PASI >15) was the strongest independent predictor of 
deficiency (OR 5.4, 95% CI: 2.2–13.2). 
Vitamin D and Metabolic Syndrome 
Table 6. Metabolic Syndrome by Vitamin D Status 
Metabolic 
Syndrome 

Vitamin D Deficient (<20 
ng/mL) (n=68) 

Vitamin D Sufficient/Insufficient (≥20 
ng/mL) (n=52) 

p-
value 

Present, n (%) 36 (52.9) 11 (21.6) <0.001 
Absent, n (%) 32 (47.1) 41 (78.8) 

 

The prevalence of metabolic syndrome was more than twice as high in vitamin D deficient 
patients (52.9%) compared to those with vitamin D ≥20 ng/mL (21.6%, p<0.001). 
Table 7. Individual Metabolic Syndrome Components by Vitamin D Status 
Component Vitamin D Deficient (n=68) Vitamin D ≥20 (n=52) p-value 
Central obesity 52 (76.5%) 30 (57.7%) 0.03 
Hypertriglyceridaemia 42 (61.8%) 23 (44.2%) 0.06 
Low HDL cholesterol 38 (55.9%) 20 (38.5%) 0.06 
Hypertension 44 (64.7%) 24 (46.2%) 0.04 
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Impaired fasting glucose 34 (50.0%) 18 (34.6%) 0.09 
Central obesity and hypertension showed the strongest associations with vitamin D deficiency. 
Inflammatory Marker Correlation 
Hs-CRP levels were significantly higher in vitamin D deficient patients (median 4.2 mg/L, IQR 
1.8–8.6) compared to those with sufficient vitamin D (median 1.9 mg/L, IQR 0.9–4.1, p=0.002). 
There was a modest inverse correlation between vitamin D and hs-CRP (Spearman's r = -0.34, 
p=0.01). 

Subgroup Analysis by Biologic Use 
Among the 28 patients receiving biologic therapy, mean vitamin D level was 24.8 ng/mL (SD 
10.2) compared to 21.6 ng/mL (SD 9.4) in those on conventional or topical therapy (p=0.12). 
However, the inverse correlation between vitamin D and PASI remained significant in both 
subgroups (biologic users: r = -0.44, p=0.02; non-biologic: r = -0.54, p<0.001). 
Secondary Hyperparathyroidism 
Serum PTH was measured in all patients. Elevated PTH (>65 pg/mL) was present in 28 patients 
(23.3%), all of whom were in the vitamin D deficient group. Among vitamin D deficient patients, 
mean PTH was 72.4 pg/mL (SD 18.6) compared to 41.2 pg/mL (SD 12.4) in those with sufficient 
vitamin D (p<0.001). Serum calcium and phosphate remained within normal range in all patients. 
Discussion 
This cross-sectional study of 120 patients with chronic plaque psoriasis attending a combined 
medicine–dermatology clinic in early 2023 revealed three principal findings. First, vitamin D 
deficiency (<20 ng/mL) was highly prevalent, affecting more than half (56.7%) of the cohort. 
Second, serum vitamin D levels showed a significant inverse correlation with psoriasis severity 
measured by both PASI (r = -0.52, p<0.001) and BSA (r = -0.48, p<0.001). Third, vitamin D 
deficiency was strongly associated with the presence of metabolic syndrome (52.9% vs 21.6%, 
p<0.001). 
The observed prevalence of vitamin D deficiency (56.7%) and insufficiency (29.2%) means that 
only 14% of psoriasis patients in this study had adequate vitamin D levels. This rate is 
substantially higher than the general population prevalence in similar geographic regions (25–
35% deficiency in the general adult population during winter months) [14]. 
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Our findings align with previous studies but show somewhat higher deficiency rates. A 2018 
meta-analysis by Lee and Song including 17 studies and 2,634 psoriasis patients reported a 
pooled deficiency prevalence of 48% (95% CI: 38–58%) [15]. A 2020 systematic review by 
Gisondi et al. reported wide variation from 27% to 81% depending on latitude, season, and study 
population [16]. Our geographic location at 42°N latitude with data collection during winter 
(January–March) likely contributed to the high deficiency rate. 
Several mechanisms may explain the increased prevalence of vitamin D deficiency in psoriasis. 
Patients with extensive skin involvement may avoid sun exposure due to cosmetic concerns or 
fear of triggering Koebner phenomenon (although sunlight is generally beneficial for psoriasis). 
Obese patients (40% of our cohort) have sequestration of vitamin D in adipose tissue, reducing 
bioavailability. Furthermore, the chronic systemic inflammation of psoriasis may increase 
vitamin D catabolism. 
Vitamin D and Psoriasis Severity 
The inverse correlation between vitamin D levels and PASI score (r = -0.52) represents a 
moderate-to-strong association. To put this in context, this is comparable to the correlation 
between smoking pack-years and lung function decline, or between HbA1c and fasting glucose. 
The relationship is biologically plausible. Vitamin D exerts direct immunomodulatory effects on 
the type 17 helper T cell (Th17) axis, which is central to psoriasis pathogenesis. In vitro studies 
have demonstrated that 1,25-dihydroxyvitamin D (the active form) suppresses IL-17 production 
by Th17 cells, inhibits IL-23 receptor expression, and promotes regulatory T cell differentiation 
[17]. Additionally, vitamin D reduces keratinocyte proliferation—the histopathological hallmark 
of psoriasis plaques—through modulation of keratinocyte growth factor and epidermal growth 
factor receptor signalling [18]. 
The dose–response pattern observed in our data is striking: mean vitamin D levels decreased 
stepwise from mild (28.4 ng/mL) to moderate (21.6 ng/mL) to severe (14.2 ng/mL) psoriasis. 
This suggests that the association is not merely driven by a subgroup of very severe patients but 
represents a continuous relationship across the entire spectrum of disease. 
However, the direction of causality cannot be determined from this cross-sectional design. Does 
vitamin D deficiency cause or worsen psoriasis, or does severe psoriasis lead to vitamin D 
deficiency through behavioural changes (sun avoidance) and systemic inflammation? Most 
likely, a bidirectional relationship exists. Low vitamin D may exacerbate Th17-mediated 
inflammation, while severe psoriasis-related inflammation may increase vitamin D consumption 
and reduce its synthesis through sun avoidance. 
The high prevalence of vitamin D deficiency and its association with both psoriasis severity and 
metabolic syndrome has several practical implications for the combined care of these patients. 
First, routine screening for vitamin D deficiency should be considered in all patients with 
moderate-to-severe psoriasis. The cost of a 25(OH)D assay is modest (approximately $50–100), 
and deficiency is easily treatable with oral cholecalciferol (vitamin D3) supplementation. Current 
guidelines for psoriasis management mention vitamin D screening only briefly, but our data argue 
for more proactive testing. 
Second, vitamin D supplementation may have dual benefits for psoriasis patients: potentially 
improving skin disease while also addressing metabolic syndrome components. A 2022 
randomised controlled trial by Al-Harbi et al. found that 12 weeks of high-dose vitamin D (4,000 
IU/day) reduced PASI scores by 25% compared to placebo in patients with baseline deficiency, 
although the effect was modest [19]. Larger trials are needed. 
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Third, the association between low vitamin D and metabolic syndrome (particularly central 
obesity and hypertension) suggests that vitamin D status should be assessed as part of 
cardiovascular risk stratification in psoriasis patients. The internist or general physician 
managing the patient's metabolic health should be aware that vitamin D deficiency is more likely 
in their psoriasis patients. 
Fourth, seasonal variation matters. Our data were collected entirely in winter/early spring. 
Vitamin D levels would likely be higher in summer months. Clinicians should interpret a 
"borderline" vitamin D level (e.g., 21 ng/mL) measured in August differently from the same level 
measured in February. For psoriasis patients with seasonal worsening (often winter), testing 
vitamin D at the time of flare may be most informative. 
Our findings are broadly consistent with the largest prior study in this field—a 2019 German 
cohort of 1,812 psoriasis patients that reported a deficiency prevalence of 51% and an inverse 
correlation with PASI (r = -0.41) [20]. However, our study found a stronger correlation (r = -
0.52), possibly because we excluded patients taking vitamin D supplements, providing a clearer 
picture of natural vitamin D status. 
A 2021 study by Organ et al. from the United Kingdom (latitude 53°N) reported a deficiency 
prevalence of 76% in winter, even higher than our finding, consistent with the latitude effect [21]. 
Their correlation with PASI (r = -0.38) was weaker than ours, possibly due to smaller sample 
size (n=68). 
A 2018 meta-analysis did not find a significant association between vitamin D and PASI when 
pooling data from high-quality studies, but noted substantial heterogeneity [22]. Our study adds 
to the growing evidence that when measured carefully—excluding supplementation, controlling 
for season, using consistent assays—a real association exists. 
Strengths: This study has several notable strengths. First, the combined medicine–dermatology 
clinic setting allowed simultaneous assessment of skin disease and systemic comorbidities, 
reducing referral bias. Second, we excluded patients taking vitamin D supplements, which is an 
important confounder in many prior studies. Third, PASI scoring was performed by a single 
experienced dermatologist blinded to vitamin D levels, minimising assessment bias. Fourth, we 
measured multiple metabolic parameters and hs-CRP, allowing exploration of inflammatory 
mechanisms. Fifth, the sample size (n=120) is larger than most previous studies in this area. 
Limitations: Several limitations must be acknowledged. First, the cross-sectional design 
precludes causal inference. We cannot determine whether low vitamin D causes severe psoriasis 
or vice versa. Second, the study was conducted at a single centre in the northern hemisphere 
during winter months, limiting generalisability to summer months, southern hemisphere, or 
equatorial regions. Third, we did not measure dietary vitamin D intake or quantified sun exposure 
behaviour, both of which influence vitamin D status. Fourth, the study population was 
predominantly Caucasian (88%), reflecting the local demographic; findings may not generalise 
to other racial/ethnic groups with different skin pigmentation that affects vitamin D synthesis. 
Fifth, we used a single measurement of PASI at a single time point. Psoriasis severity fluctuates; 
a longer-term average might correlate differently with vitamin D. Sixth, the study did not include 
a control group of non-psoriasis patients from the same geographic region and time period, 
although general population deficiency rates are well established from national surveys. Seventh, 
we did not assess adherence to prescribed supplements or actual clinical outcomes of 
supplementation—this is a cross-sectional, not interventional, study. 
Several important questions remain. First, interventional studies are needed to determine 
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whether vitamin D supplementation improves psoriasis severity and reduces metabolic syndrome 
risk. A large, adequately powered randomised controlled trial with PASI as the primary outcome 
would provide definitive evidence. Second, the optimal dose and target level of vitamin D for 
psoriasis patients is unknown—should we aim for sufficiency (>30 ng/mL) or higher levels? 
Third, should vitamin D be used adjunctively with conventional and biologic therapies, or as 
monotherapy in mild disease? Fourth, does correction of vitamin D deficiency in psoriasis 
patients reduce cardiovascular events (myocardial infarction, stroke)—the most consequential 
outcome for the internist? 
Fifth, are there genetic polymorphisms in the vitamin D receptor or vitamin D metabolic 
pathway that modify the relationship between vitamin D status and psoriasis severity? Sixth, does 
the association differ by psoriasis subtype (plaque, guttate, inverse, pustular)? Our study only 
included chronic plaque psoriasis. 
 
Conclusion 
Vitamin D deficiency is highly prevalent (56.7%) in patients with chronic plaque psoriasis 
attending a combined medicine–dermatology clinic during winter months. Serum vitamin D 
levels show a significant inverse correlation with psoriasis severity measured by PASI (r = -0.52) 
and BSA (r = -0.48). Patients with severe psoriasis have mean vitamin D levels approximately 
half those of patients with mild disease (14.2 vs 28.4 ng/mL). Vitamin D deficiency is also 
associated with a significantly higher prevalence of metabolic syndrome (52.9% vs 21.6%). 
These findings support routine screening for vitamin D deficiency in patients with moderate-to-
severe psoriasis, particularly those with obesity or metabolic syndrome. Appropriate vitamin D 
supplementation should be considered as part of comprehensive psoriasis management, 
addressing both dermatological and internal medicine aspects of this systemic inflammatory 
disease. 
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